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Delaware Technical & Community College INVITATION TO BID
Owens Campus Child Development Center HVAC Replacement 001116
StudioJAED Project No. 14005 October 1, 2014

ADVERTISEMENT FOR BIDS

Sealed bids for THE MECHANICAL SYSTEM REPLACEMENT FOR THE CHILDCARE
TRAINING FACILITY at the OWENS CAMPUS, will be received by the Delaware Technical
Community College at 21179 College Avenue, Georgetown, Delaware 19947 until 2:00 p. | time on
Monday, October 27, 2014, at which time they will be publicly opened and read aloud. Biddér b risk
of late delivery. Any bids received after the stated time will be returned unopened.

The project involves replacement of the HVAC systems in the Delaware Technic nity College
Owens Campus Child Development Center, 21179 College Avenue, Georgetown, ®elaWgre 19947.

Attention is called to construction schedule as detailed in the Bid Docum

10:00 a.m. at the Admin
Services Building located at 21179 College Avenue, Georgeté 19947, for the purpose of
establishing the list of subcontractors and to answer questio esepgatives of each party to any Joint
Venture must attend this meeting. ATTENDANCE OF gl IS j
BIDDING ON THIS CONTRACT.

Sealed bids shall be addressed to the Delaware T
REPLACEMENT FOR THE CHILDCA
BID - DO NOT OPEN."

nical nity College, "MECHANICAL SYSTEM
INING FACILITY, OWENS CAMPUS - SEALED

Contract/Bid documents may be obtajified at R

g will be
), Disadvantaged Business Enterprises (DBE) and Women-Owned
afforded full opportunity to submit bids on this contract and will not be
f race, color, national origin or sex in consideration of this award. Each

by a bid security equivalent to ten percent of the bid amount and all additive
idder must post a performance bond and payment bond in a sum equal to

aphics Center, Inc., 298 Churchmans Road, New Castle,
ailable no later than the pre-bid meeting date listed above.

100 percent offthe cO

all bids and t@lwaive afly informalities therein. The Owner may extend the time and place for the opening of
the bids aat degCribed in the advertisement, with not less than two calendar days notice by certified
deli

END OF ADVERTISEMENT FOR BIDS
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Delaware Technical & Community College INSTRUCTIONS TO BIDDERS
Owens Campus Child Development Center HVAC Replacement 0021 13-1
StudioJAED Project No. 14005 October 1, 2014

ARTICLE 1: GENERAL

11 DEFINITIONS

11.1 Whenever the following terms are used, their intent and meaning shall be interpreted as
follows:

12 STATE: The State of Delaware.

1.3 AGENCY: Contracting State Agency as noted on cover sheet.

14 DESIGNATED OFFICIAL: The agent authorized to act for the Agency.

15 BIDDING DOCUMENTS: Bidding Documents include the Bi

proposed Contract Documents. The Bidding Requirements

bidding and contract forms. The proposed CqQ
Agreement between the Owner and Contractd

16 CONTRACT DOCUMENTS: The
Bidders, Supplementary Instructions to
General Conditions, General Require
agreement between the Owne the Co
Manual), and all addenda.

Special Provisions (if any), the form of
fiactor, Drawings (if any), Specifications (Project

1.7 AGREEMENT: The fg reement shall be AIA Document A101, Standard Form of
Agreement between @wner 3 ntractor where the basis of payment is a STIPULATED
SUM. In the cage ¢ ictlbetween the instructions contained therein and the General

1.8 GENERAL R EMENTS (or CONDITIONS): General Requirements (or conditions) are
instructi@ns pertal to the Bidding Documents and to contracts in general. They contain,
in ary, requirements of laws of the State; policies of the Agency and instructions to
bidders?

1.9 CGIAL PROVISIONS: Special Provisions are specific conditions or requirements peculiar
to thefbidding documents and to the contract under consideration and are supplemental to
@General Requirements. Should the Special Provisions conflict with the General

equirements, the Special Provisions shall prevail.

1.10 ADDENDA: Written or graphic instruments issued by the Owner/Architect prior to the
execution of the contract which modify or interpret the Bidding Documents by additions,
deletions, clarifications or corrections.

111 BIDDER OR VENDOR: A person or entity who formally submits a Bid for the material or
Work contemplated, acting directly or through a duly authorized representative who meets
the requirements set forth in the Bidding Documents.

1.12 SUB-BIDDER: A person or entity who submits a Bid to a Bidder for materials or labor, or
both for a portion of the Work.
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Owens Campus Child Development Center HVAC Replacement 0021 13-1
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1.13 BID: A complete and properly executed proposal to do the Work for the sums stipulated

therein, submitted in accordance with the Bidding Documents.

1.14 BASE BID: The sum stated in the Bid for which the Bidder offers to perform the Work
described in the Bidding Documents as the base, to which Work may be added or from
which Work may be deleted for sums stated in Alternate Bids (if any are required to be stated

in the bid).
1.15 ALTERNATE BID (or ALTERNATE): An amount stated in the Bid, where IC , to be
added to or deducted from the amount of the Base Bid if the corresponding ch in the

Work, as described in the Bidding Documents is accepted.

1.16 UNIT PRICE: An amount stated in the Bid, where applicabl per unit of
measurement for materials, equipment or services or a portion€@f t or described in
the Bidding Documents.

1.17 SURETY: The corporate body which is bound with and
and which engages to be responsible for the Contractor's B8

Sentract, or which is liable,
5 of all debts pertaining to

1.18 BIDDER'S DEPOSIT: The security designat
guaranty of good faith to enter into a contig

1.19 CONTRACT: The written agreement co
to be performed.

1.20 CONTRACTOR: Any indi corporation with whom a contract is made by the
Agency.

1.21 SUBCONTRACT, m dual, partnership or corporation which has a direct contract
with a contrac sh lalgor and materials at the job site, or to perform construction labor

connection with such labor at the job site.

1.22 CONTRACT BO The approved form of security furnished by the contractor and his
sur s a guaranty of good faith on the part of the contractor to execute the work in
actord with the terms of the contract.

ARTICLE 2: R'S REPRESENTATIONS

2.1 PREAID MEETING

2.1. pre-bid meeting for this project will be held at the time and place designated. Attendance

at this meeting is a pre-requisite for submitting a Bid, unless this requirement is specifically
waived elsewhere in the Bid Documents.

2.2 By submitting a Bid, the Bidder represents that:

221 The Bidder has read and understands the Bidding Documents and that the Bid is made in
accordance therewith.

222 The Bidder has visited the site, become familiar with existing conditions under which the

Work is to be performed, and has correlated the Bidder’s his personal observations with the
requirements of the proposed Contract Documents.
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2.2.3 The Bid is based upon the materials, equipment, and systems required by the Bidding
Documents without exception.

2.3 JOINT VENTURE REQUIREMENTS

231 For Public Works Contracts, each Joint Venturer shall be qualified and capable to complete

the Work with their own forces.

232 Included with the Bid submission, and as a requirement to bid, a copy of thg ex Joint
Venture Agreement shall be submitted and signed by all Joint Venturersdnvoled.

2.3.3 All required Bid Bonds, Performance Bonds, Material and Labor nds must be
executed by both Joint Venturers and be placed in both of their e

234 All required insurance certificates shall name both Joint Ve

2.35 Both Joint Venturers shall sign the Bid Form and

2.3.6 Both Joint Venturers shall include their Fede

2.3.7 In the event of a mandatory Pre-bid M€
in attendance.

2.38 Due to exceptional circu and for good cause shown, one or more of these
provisions may be waived a of the State.

24 ASSIGNMENT OF AN
241 As considerati i agfl and execution by the Owner of this contract, the Contractor

title and intere n and to all known or unknown causes of action it presently has or may
guire under the antitrust laws of the United States and the State of

pufSual this contract.
ARTICLE 3: G DOCUMENTS
31 ORJES OF BID DOCUMENTS
3.1. idders may obtain complete sets of the Bidding Documents from the

Architectural/Engineering firm designated in the Advertisement or Invitation to Bid in the
number and for the deposit sum, if any, stated therein.

3.1.2 Bidders shall use complete sets of Bidding Documents for preparation of Bids. The issuing
Agency nor the Architect assumes no responsibility for errors or misinterpretations resulting
from the use of incomplete sets of Bidding Documents.

3.1.3 Any errors, inconsistencies or omissions discovered shall be reported to the Architect
immediately.
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Owens Campus Child Development Center HVAC Replacement 0021 13-1
StudioJAED Project No. 14005 October 1, 2014
3.14 The Agency and Architect may make copies of the Bidding Documents available on the

above terms for the purpose of obtaining Bids on the Work. No license or grant of use is
conferred by issuance of copies of the Bidding Documents.

3.2 INTERPRETATION OR CORRECTION OF BIDDING DOCUMENTS

3.21 The Bidder shall carefully study and compare the Bidding Documents with each other, and
with other work being bid concurrently or presently under construction to the extent that it
relates to the Work for which the Bid is submitted, shall examine the site and
and shall report any errors, inconsistencies, or ambiguities discovered to the

3.2.2 Bidders or Sub-bidders requiring clarification or interpretation of the Biddi ts shall
make a written request to the Architect at least seven days prior:
Bids. Interpretations, corrections and changes to the Bidding ®oc
written Addendum. Interpretations, corrections, or changes to the
in any other manner shall not be binding.

be made by
Documents made
3.2.3 The apparent silence of the specifications as to any de

commercial practice is to prevail and only materié anship of the first quality are to
i sibility of the Bidder.

3.24 Unless otherwise provided in the Cont
5, construction equipment and machinery,
water, heat, utilities, transportation, and O ities and services necessary for the proper

execution and completion of th k.

3.25 The Owner will bear the cos t and user fees associated with the project.

3.3 SUBSTITUTIONS
3.3.1 The materials

on. The specification of a particular manufacturer or model number is not
rietary in any way. Substitutions of products for those named will be

332
e date of the Bid Opening. Such requests shall include a complete description of the

roposed substitution, drawings, performance and test data, explanation of required
installation modifications due the substitution, and any other information necessary for an
evaluation. The burden of proof of the merit of the proposed substitution is upon the
proposer. The Architect's decision of approval or disapproval shall be final. The Architect is
to notify Owner prior to any approvals.

3.33 If the Architect approves a substitution prior to the receipt of Bids, such approval shall be set
forth in an Addendum. Approvals made in any other manner shall not be binding.

3.34 The Architect shall have no obligation to consider any substitutions after the Contract award.

34 ADDENDA
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Owens Campus Child Development Center HVAC Replacement 0021 13-1
StudioJAED Project No. 14005 October 1, 2014
3.4.1 Addenda will be mailed or delivered to all who are known by the Architect to have received a

complete set of the Bidding Documents.

3.4.2 Copies of Addenda will be made available for inspection wherever Bidding Documents are
on file for that purpose.

3.4.3 No Addenda will be issued later than 4 days prior to the date for receipt of Bids except an
Addendum withdrawing the request for Bids or one which extends the time#f cllapges the
location for the opening of bids.

3.4.4 Each bidder shall ascertain prior to submitting his Bid that they have recei ddenda
issued, and shall acknowledge their receipt in their Bid in the space. Not
acknowledging an issued Addenda could be grounds for determfing a to be non-
responsive.

ARTICLE 4: BIDDING PROCEDURES

4.1 PREPARATION OF BIDS
41.1 Submit the bids on the Bid Forms included wi gyDocuments.
4.1.2 Submit the original Bid Form for eac s may be removed from the project

manual for this purpose.
4.1.3 Execute all blanks on the Bid F gfasable medium (typewriter or manually in ink).

41.4 Where so indicated by the the Bid Form, express sums in both words and
figures, in case of discle een the two, the written amount shall govern.

4.15 Interlineations, al sures must be initialed by the signer of the Bid.
4.1.6 BID ALL RE RNATES AND UNIT PRICES, IF ANY. If there is no change in
Alternate, enter “No Change”. The Contractor is responsible for verifying
jved all addenda issued during the bidding period. Work required by
Ad shall automatically become part of the Contract.

4.1.7 no itional stipulations on the Bid Form and do not qualify the Bid in any other

4.1.8
Bidder is a sole proprietor, a partnership, a corporation, or any legal entity, and each copy
hall be signed by the person or persons legally authorized to bind the Bidder to a contract.
A Bid by a corporation shall further give the state of incorporation and have the corporate
seal affixed. A Bid submitted by an agent shall have a current Power of Attorney attached,
certifying agent's authority to bind the Bidder.

4.1.9 Bidder shall complete the Non-Collusion Statement form included with the Bid Forms and
include it with their Bid.

4.1.10 In the construction of all Public Works projects for the State of Delaware or any agency
thereof, preference in employment of laborers, workers or mechanics shall be given to bona
fide legal citizens of the State who have established citizenship by residence of at least 90
days in the State.
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Owens Campus Child Development Center HVAC Replacement 0021 13-1
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4.2 BID SECURITY

42.1 All bids shall be accompanied by a deposit of either a good and sufficient bond to the agency

4.2.2

423

4.3

43.1

4.3.2

4.3.3

4.4

4.4,

a

for the benefit of the agency, with corporate surety authorized to do business in this State,
the form of the bond and the surety to be approved by the agency, or a security of the bidder
assigned to the agency, for a sum equal to at least 10% of the bid plus all add alternates, or
in lieu of the bid bond a security deposit in the form of a certified check, ba

equal to 10% of the bid plus all add alternates to which it relates and n
stated sum, if said sum is equal to at least 10% of the bid. The Bid Bon
the standard OMB form (attached).

or the specified time has elapsed so the Bids may b
rejected.

In the event of any successful Bidder refusing o
bond within 20 days of the awarding of the co
successful bidder shall be forfeited.

SUBCONTRACTOR LIST

As required by Delaware Co
their Bid a completed List
ONE SUBCONTRACTOR F
unless the completed ljgimisyi

Provide the Na 5 for each listed subcontractor. Addresses by City, Town or
Locality, plus

ity of the Contractor to ensure that their Subcontractors are in compliance
of this law. Also, if a Contractor elects to list themselves as a

ITY OF EMPLOYMENT OPPORTUNITY ON PUBLIC WORKS
DUTIng the performance of this contract, the contractor agrees as follows:

A. The Contractor will not discriminate against any employee or applicant for
employment because of race, creed, color, sex or national origin. The Contractor
will take affirmative action to ensure the applicants are employed, and that
employees are treated during employment, without regard to their race, creed, color,
sex or national origin. Such action shall include, but not be limited to, the following:
Employment, upgrading, demotion or transfer; recruitment or recruitment
advertising; layoff or termination; rates of pay or other forms of compensation; and
selection for training, including apprenticeship. The Contractor agrees to post in
conspicuous places available to employees and applicants for employment notices
to be provided by the contracting agency setting forth this nondiscrimination clause.
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B. The Contractor will, in all solicitations or advertisements for employees placed by or

on behalf of the Contractor, state that all qualified applicants will receive
consideration for employment without regard to race, creed, color, sex or national

origin."
45 PREVAILING WAGE REQUIREMENT
45.1 Wage Provisions: In accordance with Delaware Code, Title 29, Section 696Q, renovation

projects whose total cost shall exceed $15,000, and $100,000 for new strlicgion, the

minimum wage rates for various classes of laborers and mechanics shall ined
by the Department of Labor, Division of Industrial Affairs of the State of Qgla
45.2 The prevailing wage shall be the wage paid to a majority of em rming similar

work as reported in the Department’s annual prevailing wage e in absence of a
majority, the average paid to all employees reported.

453 The employer shall pay all mechanics and labors empi@
unconditionally and not less often than once a week

45.4 The scale of the wages to be paid sha

455 Every contract based upon t
information, as required by thé
of Labor shall keep and mai
the last day of the wor cG

prn payroll information for a period of 6 months from
ered by the payroll.

4.6 SUBMISSION OE Bl

46.1 Enclose the id Security, and any other documents required to be submitted with the

aque envelope. Address the envelope to the party receiving the Bids.
ject name, project number, and the Bidder's name and address. If the

46.2 St Bids at the designated location prior to the time and date for receipt of bids indicated

ed “LATE BID” and returned.

46.3 Bidder assumes full responsibility for timely delivery at location designated for receipt of bids.

46.4 Oral, telephonic or telegraphic bids are invalid and will not receive consideration.

4.6.5 Withdrawn Bids may be resubmitted up to the date and time designated for the receipt of
Bids, provided that they are then fully in compliance with these Instructions to Bidders.

4.7 MODIFICATION OR WITHDRAW OF BIDS

47.1 Prior to the closing date for receipt of Bids, a Bidder may withdraw a Bid by personal request

and by showing proper identification to the Architect. A request for withdraw by letter or fax,
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if the Architect is notified in writing prior to receipt of fax, is acceptable. A fax directing a
modification in the bid price will render the Bid informal, causing it to be ineligible for
consideration of award. Telephone directives for modification of the bid price shall not be
permitted and will have no bearing on the submitted proposal in any manner.

4.7.2 Bidders submitting Bids that are late shall be notified as soon as practicable and the bid shall
be returned.

4.7.3 A Bid may not be modified, withdrawn or canceled by the Bidder during [ 0) day
period following the time and date designated for the receipt and opening of Bids, idder
so agrees in submitting their Bid. Bids shall be binding for 30 days afteg théidate of ghe Bid
opening.

ARTICLE 5: CONSIDERATION OF BIDS

51 OPENING/REJECTION OF BIDS

51.1 Unless otherwise stated, Bids received on time wi

5.1.2 The Agency shall have the right to reject a
required Bid Security or by other data requi

5.1.3 If the Bids are rejected, it will be done wit
5.2 COMPARISON OF BIDS

5.2.1 After the Bids have begmmapenggl and read, the bid prices will be compared and the result of

such comparisons be ma ailable to the public. Comparisons of the Bids may be
based on the Bage Bid plus désired Alternates. The Agency shall have the right to accept
Alternates in g 3 coggbination.

5.2.2 es the right to waive technicalities, to reject any or all Bids, or any portion
for new Bids, to proceed to do the Work otherwise, or to abandon the
in the judgment of the Agency or its agent(s), it is in the best interest of the State.

5.2.3 AN r decrease in the quantity for any item is not sufficient grounds for an increase

5.24 ces guoted are to be those for which the material will be furnished F.O.B. Job Site and

ude all charges that may be imposed during the period of the Contract.

5.2.5 No qualifying letter or statements in or attached to the Bid, or separate discounts will be
considered in determining the low Bid except as may be otherwise herein noted. Cash or
separate discounts should be computed and incorporated into Unit Bid Price(s).

5.3 DISQUALIFICATION OF BIDDERS

53.1 An agency shall determine that each Bidder on any Public Works Contract is responsible

before awarding the Contract. Factors to be considered in determining the responsibility
of a Bidder include:
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A. The Bidder's financial, physical, personnel or other resources including

Subcontracts;
B. The Bidder's record of performance on past public or private construction

53.2

5.3.3

5331

5.3.3.2

5.3.33

5334

5.3.35

5.3.

5.3.3.7

5.4

54.1

projects, including, but not limited to, defaults and/or final adjudication or
admission of violations of the Prevailing Wage Laws in Delaware or any other

state;
C. The Bidder’s written safety plan;
D. Whether the Bidder is qualified legally to contract with the Stat
E. Whether the Bidder supplied all necessary inferntation cerning its

responsibility; and,

F. Any other specific criteria for a particular p
establish; provided however, that, the critegi

which an agency may

determination.

In addition, any one or more
disqualification of a Bidder a

following¥auses may be considered as sufficient for the
ejection of their Bid or Bids.

More than one Bid fo
same or different na

Contract from an individual, firm or corporation under the

dders.

Unsatisfactory ormance record as evidenced by past experience.

If t nit Prices
andlysis@@lues.

re obviously unbalanced either in excess or below reasonable cost

e are any unauthorized additions, interlineation, conditional or alternate bids or

rities of any kind which may tend to make the Bid incomplete, indefinite or ambiguous

@ 'S meaning.

f the Bid is not accompanied by the required Bid Security and other data required by the
Bidding Documents.

If any exceptions or qualifications of the Bid are noted on the Bid Form.
ACCEPTANCE OF BID AND AWARD OF CONTRACT

A formal Contract shall be executed with the successful Bidder within twenty (20) calendar
days after the award of the Contract.
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5.4.2 Per Section 6962(d)(13) a., Title 29, Delaware Code, “The contracting agency shall

award any public works contract within thirty (30) days of the bid opening to the lowest
responsive and responsible Bidder, unless the Agency elects to award on the basis of
best value, in which case the election to award on the basis of best value shall be stated
in the Invitation To Bid.”

5.4.3 Each Bid on any Public Works Contract must be deemed responsive by the Agency to be
considered for award. A responsive Bid shall conform in all material respects to the
requirements and criteria set forth in the Contract Documents and specific

54.4
545
e Agency with surety in
be conditioned upon the
or period of one year after
5.4.6 act and Bond, as aforesaid, within
iCi tice of the Award of the Contract, their
me the property of the State for the benefit
a forfeiture or as a penalty. Award will then
e Work or readvertised, as the Agency may
547 ' uccessful Bidder shall furnish to the Agency proof of State
. Qi the Bidder does not currently have a Business License,
by writing to: Division of Revenue, Carvel State Office
ilmington, DE  19899. A copy of the letter written to the
Division of R€lenug? sent With your Bid will be adequate proof for your firm to be considered
for award until time as you receive your license.
5.4.8 The Security shall be returned to the successful Bidder upon the execution of the formal
cofttractq§y, The Bid Securities of unsuccessful bidders shall be returned within thirty (30)
gndar after the opening of the Bids.
ARTICLE 6: @ ) INFORMATION
6.1 ONTRACTOR’S QUALIFICATION STATEMENT
6.1.1 Bidders to whom award of a Contract is under consideration shall, if requested by the
Agency, submit a properly executed AIA Document A305, Contractor's Qualification
Statement, unless such a statement has been previously required and submitted.
6.2 BUSINESS DESIGNATION FORM
6.2.1 Successful bidder shall be required to accurately complete an Office of Management and

Budget Business Designation Form for Subcontractors.

ARTICLE 7. PERFORMANCE BOND AND PAYMENT BOND

Page 11



Delaware Technical & Community College INSTRUCTIONS TO BIDDERS

Owens Campus Child Development Center HVAC Replacement 0021 13-1
StudioJAED Project No. 14005 October 1, 2014
7.1 BOND REQUIREMENTS

7.11 The cost of furnishing the required Bonds, that are stipulated in the Bidding Documents, shall

be included in the Bid.

7.1.2 If the Bidder is required by the Agency to secure a bond from other than the Bidder's usual
sources, changes in cost will be adjusted as provide in the Contract Documents.

7.1.3 The Performance and Payment Bond forms used shall be the stand forms
(attached).

7.2 TIME OF DELIVERY AND FORM OF BONDS

7.2.1 The bonds shall be dated on or after the date of the Contract.

7.2.2 The Bidder shall require the attorney-in-fact who execute onds on behalf of

the surety to affix a certified and current copy of the powé

ARTICLE 8: FORM OF AGREEMENT BETWEEN AGENCY AN
8.1 Unless otherwise required in the Bidding D Agreement for the Work will be

written on AIA Document A101, Stand greement Between Owner and
Contractor Where the Basis of Payme j um.

Page 12



MECHANICAL SYSTEM REPLACEMENT FOR THE CHILDCARE TRAINING FACILITY, OWENS CAMPUS

BID FORM
For Bids Due: October 27, 2014 To: Mr. Robert Hearn
Delaware Technical Community College
21179 College Avenue
Georgetown, DE 19947
Name of Bidder:
Delaware Business License No.: Taxpayer ID No.:
(Other License Nos.):
Phone No.: ( ) - Fax No.: ( -

The undersigned, representing that he has read and understands the Bidding d that this bid is made in accordance
therewith, that he has visited the site and has familiarized himself with the ¢gca 5 under which the Work is to be performed,

$

G )

ALTERNATES

on section. Refer to specifications for a complete description of the
Is indicated by the crossed out part that does not apply.

Alternate prices conform to applicable ect
following Alternates. An “ADD” or “D C

ALTERNATE No. 1: Alternate 1 jgeludes the@lemolition of HVAC equipment, etc. as shown on the demolition plans in the bid
documents.

Add:
)

BID FORM 0041 13-1



MECHANICAL SYSTEM REPLACEMENT FOR THE CHILDCARE TRAINING FACILITY, OWENS CAMPUS

BID FORM

UNIT PRICES

Unit prices conform to applicable project specification section. Refer to the specifications for a complete description of the following
Unit Prices:

g
P
Q

BID FORM 0041 13-2



MECHANICAL SYSTEM REPLACEMENT FOR THE CHILDCARE TRAINING FACILITY, OWENS CAMPUS

BID FORM

I/'We acknowledge Addendums numbered and the price(s) submitted include any cost/schedule impact they may have.

This bid shall remain valid and cannot be withdrawn for sixty (60) days from the date of opening of bids, and the undersigned shall
abide by the Bid Security forfeiture provisions. Bid Security is attached to this Bid.

The Owner shall have the right to reject any or all bids, and to waive any informality or irregularity in any bid ived.

This bid is based upon work being accomplished by the Sub-Contractors named on the list attached to this big.

Should 1/We be awarded this contract, 1/We pledge to achieve substantial completion of all the work with
the Notice to Proceed.

calendar days of

prosecution of the work required; that the bid is legal and firm; that he has not, diré
participated in any collusion, or otherwise taken action in restraint of free competitidgabi

y (20) calendar days, execute the agreement
in the required form and deliver the Contract Bonds, and Insurance Certific )y the Contract Documents.
I am / We are an Individual / a Partnership / a Corporation

By Tradin
(Individual’s / General Partner’s / Corporate Name)

(State of Corporation)

Business Address:

Witness: By:
( Authorized Signature )
(SEAL)
(Title)
Date:
ATTACHMEN

Sub-Contraetor List

Non-Collusion Statement

Bid Security

(Others as Required by Project Manuals)

BID FORM 0041 13-3



MECHANICAL SYSTEM REPLACEMENT FOR THE CHILDCARE TRAINING FACILITY, OWENS CAMPUS

BID FORM

SUBCONTRACTOR LIST

brpiftal. The name and address of the sub-
rder to provide full disclosure and acceptance
is qualified and intends to perform such

In accordance with Title 29, Chapter 6962 (d)(10)b Delaware Code, the following sub-contractor listing must accompany
contractor Must be listed for each category where the bidder intends to use a sub-contractor to perform that category
of the bid by the Owner, it is required that bidders list themselves as being the sub-contractor for all catego\r

work.

Subcontractor Category Subcontractor Address (City &8 Subcontractors tax payer ID #
or Delaware Business license #

1. Electrical

2. Mechanical

BID FORM 004113-4



MECHANICAL SYSTEM REPLACEMENT FOR THE CHILDCARE TRAINING FACILITY, OWENS CAMPUS

BID FORM
NON-COLLUSION STATEMENT

This is to certify that the undersigned bidder has neither directly nor indirectly, entered into any agree W¥participated in any
collusion or otherwise taken any action in restraint of free competitive bidding in connection with this propg@$al su
the Office of Management and Budget, Division of Facilities Management).

All the terms and conditions of (Project or Contract Number) have been thoroughly examined an nd

NAME OF BIDDER:

AUTHORIZED REPRESENTATIVE
(TYPED):

AUTHORIZED REPRESENTATIVE
(SIGNATURE):

TITLE:

ADDRESS OF BIDDER:

E-MAIL:

PHONE NUMBER:

day of 20

Sworn to and Subscribe “
My Commission exgire . NOTARY PUBLIC
a4

THIS PAGE MUST BE SIGNED AND NOTARIZED FOR YOUR BID TO BE CONSIDERED.

BID FORM 0041 13-5






OWENS CAMPUS DTCC
CHILD DEVELOPMENT CENTER MECHANICAL REPLACEMENT

BID BOND
TO ACCOMPANY PROPOSAL

(Not necessary if security is used)

KNOW ALL MEN BY THESE PRESENTS That:

of in the County of
and State of as Principal, and
of in the County of
and State of as Surety, legally authorized to do business in thg laware
(“State”), are held and firmly unto the Delaware Technical Community College in the®
Dollars ($

percent not to exceed
Dollars ($ ) of amount of bid on Contract No.
to the Delaware Technical Community College for the use and benefit
College for which payment well and truly to be made, we do bind o0
executors, administrators, and successors, jointly and severally for

r and each of our heirs,
® firmly by these presents.

NOW THE CONDITION OF THIS OBLIGATION t if the above bonded Principal
who has submitted to the Delaware Technical Communi i i i

ithin the State, shall be awarded this
Contract, and if said Principal shall well and truly enteRintefa xecute this Contract as may be required by
the terms of thls Contract and approved by the Delaware echgiftal Community College this Contract to be

Sealed with seal and dated
thousand and

in the year of our Lord two

SEALED, AND DELIVERE T
Presen

Name of Bidder (Organization)

By:
Authorized Signature
Altest
Title
Name of Surety
Witness: By:

Title

BID BOND 004313






STATE OF DELAWARE

DEPARTMENT OF LABOR
DIVISION OF INDUSTRIAL AFFAIRS
OFFICE OF LABOR LAW ENFORCEMENT

PHONE: (302) 451-3423

Mailing Address:

225 CORPORATE BOULEVARD
SUITE 104

NEWARK, DE 19702

Located at:

225 CORPORATE BOULEVARD
SUITE 104

NEWARK, DE 19702

PREVAILING WAGES FOR BUILDING CONSTRUCTION EFFECTIVE MARCH 14, 2014

CLASSIFICATION NEW CASTLE KENT SUSSEX

ASBESTOS WORKERS 21.87 26.94 39.20
BOILERMAKERS 65.47 33.22 48.83
BRICKLAYERS 48.08 48.08 48.08
CARPENTERS 50.91 50.91 40.47
CEMENT FINISHERS 31.52 29.1 21.20
ELECTRICAL LINE WORKERS 43.49 28.44
ELECTRICIANS 62.10 691 0 62.10
ELEVATOR CONSTRUCTORS 77.78 30.55
GLAZIERS 65.60 6 59,0 20.15
INSULATORS 51.48 1.48 51.48
IRON WORKERS 59.62 9.62 59.62
LABORERS 39. 39.75 39.75
MILLWRIGHTS 653 63.53 50.10
PAINTERS 44.94 44.94
PILEDRIVERS 37.64 30.45
PLASTERERS B 28.55 17.50
PLUMBERS/PIPEFITTERS/STEAMFITTERS 0 45.65 47.28
POWER EQUIPMENT OPERATORS 58.31 58.31 24.13
ROOFERS - COMPOSITION 22.35 19.07 17.63
ROOFERS - SHINGLE/SLATE/TILE 17.59 17.50 16.45
SHEET METAL WORKERS 63.24 63.24 63.24
SOFT FLOOR LAYERS 47.12 47.12 47.12
SPRINKLER FITTERS 52.73 52.73 52.73
TERRAZZO/MARBLE/TILE FNR 52.50 52.50 S 45.45
TERRAZZO/MARBLE/TI}#® STRS 60.28] -~ = __—66.28 ,/’ 52.63
TRUCK DRIVERS 27 2§/6 20.03

L G
CERTIFIED: : ,//i::;i;;,V///
ADMIRTSTRATOR, OFFICE OF OR TAW ENFORCEMENT

NOTE:

ASSISTANCE IN CLASSIFYING WORKERS,

CLASSIFICATIONS, PHONE (302)

451-3423.

CLASSIFICATIONS OF WORKERS ARE DETERMINED BY THE DEPARTMENT OF LABOR.
OR FOR A COPY OF THE REGULATIONS OR

TES ARE PROMULGATED AND ENFORCED PURSUANT TO THE PREVAILING WAGE
EGULATIONS ADOPTED BY THE DEPARTMENT OF LABOR ON APRIL 3, 1992.

NON-REGISTERED APPRENTICES MUST BE PAID THE MECHANIC'S RATE.

PROJECT: DTCC Owens Campus Child Development Center Mechanical Replacement, Suss

County

FOR

ex







Init.

PATA pocument A101"- 2007

Standard Form of Agreement Between Owner and Contractor where the basis of
payment is a Stipulated Sum

AGREEMENT made as of the day of in the year

(In words, indicate day, month and year.) D DELETIONS:

ument has

BETWEEN the Owner: iflormatfon ngéded for its

(Name, legal status, address and other information) co or may also
have ext of the original

form. An Additions and

Jetions Report that notes added

in ation as well as revisions to the
andard form text is available from

tife author and should be reviewed. A

and the Contractor: vertical line in the left margin of this

(Name, legal status, address and other information) c document indicates where the author
has added necessary information
and where the author has added to or
deleted from the original AlA text.

This document has important legal

consequences. Consultation with an

attorney is encouraged with respect
for the following Project: to its completion or modification.
(Name, location and detailed description) AIA Document A201™—-2007,

General Conditions of the Contract

sample for Construction, is adopted in this
document by reference. Do not use
with other general conditions unless
this document is modified.

The Architect:
(Name, legal status, address arigyoth¥ information)

The Owper ah dagtor agree as follows.

AlA Document A101™ — 2007. Copyright © 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1987, 1891, 1997 and 2007 by The American
Institute of Architects. All rights reserved, WARNING: This AIA® Document is protected by U.S. Copyright Law and International Treaties. Unauthorized
reproduction or distribution of this AIA® Document, or any portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the
maximum extent possible under the law. This document was produced by AlA software at 14:18:30 on 06/11/2013 under Order MNo.9845624938_1 which expires

on 06/10/2014, and is not for resale.
User Notes: (1634349400)
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ARTICLE 1 THE CONTRACT DOCUMENTS

The Contract Documents consist of this Agreement, Conditi
Conditions), Drawings, Specifications, Addenda issued pri

General, Supplementary and other
ior®f this Agreement, other documents listed
htlfS Aciement, all of which form the Contract, and are
as fully a part of the Contract as if attached to this Agreement Sfggepéa
and integrated agreement between the parties here supersed6® prior negotiations, representations or agreements,
either written or oral. An enumeration of the Cg ocuments, other than a Modification, appears in Article 9.

ARTICLE 2 THE WORK OF THIS COAPRI
The Contractor shall fully execute the Wor ibedWin the Contract Documents, except as specifically indicated in

ARTICLE 3 DATE OF CO A

§ 3.1 The date of commenceme the Work shall be the date of this Agreement unless a different date is stated
below or provision is ¢ to be fixed in a notice to proceed issued by the Owner.

(Insert the date of coflgencement if i

ement of the Work, the Owner requires time to file mortgages and other security interests, the
ent shall be as follows:

§ 3.2 The Contract Time shall be measured from the date of commencement.

§ 3.3 The Contractor shall achieve Substantial Completion of the entire Work not later than () days from the date
of commencement, or as follows:

(Insert number of calendar days. Alternatively, a calendar date may be used when coordinated with the date of
commencement. If appropriate, insert requirements for earlier Substantial Completion of certain portions of the
Work.)

AIA Document A101™ — 2007. Copyright © 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1987, 1991, 1997 and 2007 by The American

Init. Institute of Architects. All rights reservedﬁ. WARNING: This AIA® Document is protected by U.S. Copyright Law and International Treaties. Unauthorized
reproduction or distribution of this AIA® Document, or any portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the
I maximum extent possible under the law. This document was produced by AlA software at 14:18:30 on 06/11/2013 under Order N0.9845624938_1 which expires

on 06/10/2014, and is not for resale.
User Notes: (1634349400)



Init.

Portion of Work Substantial Completion Date

, subject to adjustments of this Contract Time as provided in the Contract Documents.
(Insert provisions, if any, for liquidated damages relating to failure to achieve Substantial Completion on time or for
bonus payments for early completion of the Work.)

ARTICLE 4 CONTRACT SUM
§ 4.1 The Owner shall pay the Contractor the Contract Sum in current funds for the Contractor’s perfiorma he
Contract. The Contract Sum shallbe  ($ ), subject to additions and deductions as provided i tract

Documents.

§ 4.2 The Contract Sum is based upon the following alternates, if any, which are descri
and are hereby accepted by the Owner:

(State the numbers or other identification of accepted alternates. If the bidding o,
Owner to accept other alternates subsequent to the execution of this Agreeme
alternates showing the amount for each and the date when that amount expires.

§ 4.3 Unit prices, if any:

(Identify and state the unit price; state quantity limitations, 1€ unit price will be applicable.)

Item Units 3 ns Price Per Unit ($0.00)

§ 4.4 Allowances included in the Contract S
(Identify allowance and state exclusions, if any,

Item

ARTICLE 5 PAYMENTS

§ 5.1 PROGRESS PAYMENTS

§ 5.1.1 Based upon Appifeations fo ent submitted to the Architect by the Contractor and Certificates for
Payment issued by t chitect, the Owner shall make progress payments on account of the Contract Sum to the
Contractor as provided w and elsewhere in the Contract Documents.

§ 5.1.2 The g
month, or agifollows:

ered by each Application for Payment shall be one calendar month ending on the last day of the

rovided that an Application for Payment is received by the Architect not later than the day of a month, the
11 make payment of the certified amount to the Contractor not later than the ~day ofthe month. If an
Application for Payment is received by the Architect after the application date fixed above, payment shall be made by
the Owner not later than () days after the Architect receives the Application for Payment.

(Federal, state or local laws may require payment within a certain period of time.)

§ 5.1.4 Each Application for Payment shall be based on the most recent schedule of values submitted by the Contractor
in accordance with the Contract Documents. The schedule of values shall allocate the entire Contract Sum among the
various portions of the Work. The schedule of values shall be prepared in such form and supported by such data to
substantiate its accuracy as the Architect may require. This schedule, unless objected to by the Architect, shall be used
as a basis for reviewing the Contractor’s Applications for Payment.

AIA Document A101™ — 2007. Copyright © 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1887, 1991, 1897 and 2007 by The American
Institute of Architects. All rights reserved. WARNING: This AIA® Document is protected by U.S. Copyright Law and International Trealies. Unauthorized
reproduction or distribution of this AIA® Document, or any portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the
maximum extent possible under the law. This document was produced by AIA software at 14:18:30 on 06/11/2013 under Order No.9845624938_1 which expires

on 06/10/2014, and is not for resale.
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Init.

§ 5.1.5 Applications for Payment shall show the percentage of completion of each portion of the Work as of the end of
the period covered by the Application for Payment.

§ 5.1.6 Subject to other provisions of the Contract Documents, the amount of each progress payment shall be
computed as follows:

A Take that portion of the Contract Sum properly allocable to completed Work as determined by
multiplying the percentage completion of each portion of the Work by the share of the Contract Sum
allocated to that portion of the Work in the schedule of values, less retainage of percent (%)
Pending final determination of cost to the Owner of changes in the Work, amounts not in dispute shall

Contract for Construction;
.2 Add that portion of the Contract Sum properly allocable to materials and equipm
suitably stored at the site for subsequent incorporation in the completed constructio
advance by the Owner, suitably stored off the site at a location agreed upon il s retainage of
percent ( %);
Subtract the aggregate of previous payments made by the Owner; and
Subtract amounts, if any, for which the Architect has withheld or 1 a
provided in Section 9.5 of ATA Document A201-2007.

o

te for Payment as

§ 5.1.7 The progress payment amount determined in accordance with Se further modified under the
following circumstances:

A Add, upon Substantial Completion of the Work, a s

full amount of the Contract Sum, less such amounts

Work, retainage applicable to such work and

(Section 9.8.5 of AIA Document A201-20074

Jlincrease the total payments to the

(If it is intended, prior to Substantial Co
percentages inserted in Sections 5.1.6.

onstituting the entire unpaid balance of the Contract Sum, shall be made by the Owner to the

actor has fully performed the Contract except for the Contractor’s responsibility to correct

as provided in Section 12.2.2 of AIA Document A201-2007, and to satisfy other requirements, if
y, which extend beyond final payment; and

a final Certificate for Payment has been issued by the Architect.

§ 5.2.2 The Owner’s final payment to the Contractor shall be made no later than 30 days after the issuance of the
Architect’s final Certificate for Payment, or as follows:

ARTICLE 6 DISPUTE RESOLUTION

§ 6.1 INITIAL DECISION MAKER

The Architect will serve as Initial Decision Maker pursuant to Section 15.2 of AIA Document A201-2007, unless the
parties appoint below another individual, not a party to this Agreement, to serve as Initial Decision Maker.

AIA Document A101™ — 2007. Copyright © 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1887, 1891, 1997 and 2007 by The American
Institute of Architects. All rights reserved. WARNING: This AIA® Document is protected by U.S. Copyright Law and International Treaties. Unauthorized
reproduction or distribution of this AIAS Document, or any portion of it, may resuit in severe civil and criminal penalties, and will be prosecuted to the
maximum extent possible under the law. This document was produced by AIA software at 14:18:30 on 06/11/2013 under Order No.9845624938_1 which expires

on 06/10/2014, and is not for resale.
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Init.

(If the parties mutually agree, insert the name, address and other contact information of the Initial Decision Maker, if
other than the Architect.)

§ 6.2 BINDING DISPUTE RESOLUTION

For any Claim subject to, but not resolved by, mediation pursuant to Section 15.3 of AIA Document A2
method of binding dispute resolution shall be as follows:

(Check the appropriate box. If the Owner and Contractor do not select a method of binding dispute f@solu

or do not subsequently agree in writing to a binding dispute resolution method other than litigagign, @laims wj
resolved by litigation in a court of competent jurisdiction.)
[ 1] Arbitration pursuant to Section 15.4 of AIA Document A201-2007

[ 1] Litigation in a court of competent jurisdiction \
[ ] Other (Specify)

ARTICLE 7 TERMINATION OR SUSPENSION

_2007, the

§ 7.1 The Contract may be terminated by the Owner or the tor roVided in Article 14 of AIA Document
A201-2007.
§ 7.2 The Work may be suspended by the Owner as provided 1 e 14 of ATA Document A201-2007.

ARTICLE 8 MISCELLANEOUS PROVISIONS
§ 8.1 Where reference is made in this Agreemen
Document, the reference refers to that p
Documents.

proviston of ATA Document A201-2007 or another Contract
ended or supplemented by other provisions of the Contract

§ 8.2 Payments due and unpaid gitder th t shall bear interest from the date payment is due at the rate stated
below, or in the absence thered§at talegal rate prevailing from time to time at the place where the Project is located.
(Insert rate of interest agreed upOgkif any.)

§ 8.4 The Contractor’s representative:
(Name, address and other information)

AIA Document A101™ — 2007. Copyright © 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1987, 1991, 1997 and 2007 by The American
Institute of Architects. All rights reserved. WARNING: This AIA” Document is protected by U.S. Copyright Law and International Treaties. Unauthorized
reproduction or distribution of this AIA® Document, or any portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the
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§ 8.5 Neither the Owner’s nor the Contractor’s representative shall be changed without ten days written notice to the
other party.

§ 8.6 Other provisions:

ARTICLE 9 ENUMERATION OF CONTRACT DOCUMENTS
§ 9.1 The Contract Documents, except for Modifications issued after execution of this Agreement, ag€ enu in

the sections below.

§ 9.1.1 The Agreement is this executed AIA Document A101-2007, Standard Form of A een Owner
and Contractor.

§ 9.1.2 The General Conditions are AIA Document A201-2007, General Conditi € tratt for Construction,

Document Title Q Pages
§ 9.1.4 The Specifications:

(Either list the Specifications here or refer to an exhibit atf

Section Title Pages
§ 9.1.5 The Drawings:
(Either list the Drawings here or refer Bl attached to this Agreement.)
Number Title Date
§ 9.1.6 The Adden y:
Nu Date Pages
Portions\QEA ating to bidding requirements are not part of the Contract Documents unless the bidding

e also enumerated in this Article 9.

A1 AIA Document E201™-2007, Digital Data Protocol Exhibit, if completed by the parties, or the
following:

.2 Other documents, if any, listed below:
(List here any additional documents that are intended to form part of the Contract Documents. AIA
Document A201-2007 provides that bidding requirements such as advertisement or invitation to bid,
Instructions to Bidders, sample forms and the Contractor’s bid are not part of the Contract Documents

AlA Document A101™ — 2007. Copyright © 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1987, 1991, 1997 and 2007 by The American
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unless enumerated in this Agreement. They should be listed here only if intended to be part of the
Contract Documents.)

ARTICLE 10  INSURANCE AND BONDS
The Contractor shall purchase and maintain insurance and provide bonds as set forth in Article 11 of ATA Document

A201-2007,
(State bonding requirements, if any, and limits of liability for insurance required in Article 11 of AIA Document
A201-2007.)

Type of insurance or bond Limit of liability or bond amount ($0.00)

This Agreement entered into as of the day and year first writien above.

OWNER (Signature)

(Printed name and ritle)

AlA Document A101™ — 2007, Copyright ® 1915, 1918, 1925, 1937, 1951, 1958, 19861, 1963, 1967, 1974, 1977, 1987, 1991, 1997 and 2007 by The American
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Additions and Deletions Report for
AIA” Document A101™ — 2007

This Additions and Deletions Report, as defined on page 1 of the associated document, reproduces below all text the author has
added to the standard form AlA document in order to complete it, as well as any text the author may have added to or deleted from the
original AlA text. Added text is shown underlined. Deleted text is indicated with a horizontal line through the original AIA text.

Note: This Additions and Deletions Report is provided for information purposes only and is not incorporated into or constitute any part
of the associated AIA document. This Additions and Deletions Report and its associated document were generated simultaneously by
AlA software at 14:18:30 on 06/11/2013.

PAGE 1

\QQ
£
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Certification of Document’s Authenticity
AIA® Document D401™ — 2003

I, , hereby certify, to the best of my knowledge, information and belief, that I created the attached final document
simultaneously with its associated Additions and Deletions Report and this certification at 14:18:30 on 06/11/2013
under Order No. 9845624938 1 from AIA Contract Documents software and that in preparing the attached final
document I made no changes to the original text of AIA" Document A101™ — 2007, Standard Form of Agreement
Between Owner and Contractor where the basis of payment is a Stipulated Sum, as published by the is
software, other than those additions and deletions shown in the associated Additions and Deletions

(Signed)

(Title)

(Dated)

AlA Document D401™ — 2003. Copyright © 1892 and 2003 by The American Institute of Architects. All rights reserved: WARNING: This AIA® Document is
protected by U.S. Copyright Law and International Treaties. Unauthorized reproduction or distribution of this AIA® Document, or any portion of it, may 1
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Delaware Technical & Community College CONTRACT FOR CONSTRUCTION
Owens Campus Child Development Center HVAC Replacement 0052 13-1
StudioJAED Project No. 14005 October 1, 2014

CONTRACT FOR CONSTRUCTION A101-2007

The following supplements modify the “Standard Form of Agreement Between Owner and Constructor,” AIA Document A101-2007.
Where a portion of the Standard Form of Agreement is modified or deleted by the following, the unaltered portions of the Standard Form
of Agreement shall remain in effect.

ARTICLE 5: PAYMENTS

5.1 PROGRESS PAYMENTS

5.1.3 Delete paragraph 5.1.3 in its entirety and replace with thego

e Architect that meets all
madeQby e Owner not later than 30
p for Pa@yment.”

“Provided that a valid Application for Payment is g
requirements of the Contract, payment shall
days after the Owner receives the valid Applicat

ARTICLE 6: DISPUTE RESOLUTION

6.2 BINDING DISPUTE RESOLUTION

Check Other — and add th

"Any remedies avalil ahin equity."

ARTICLE 8: MISCELLANE P S

8.2

8.5

“The Contractor’s representative shall not be changed without ten days written notice to the
Owner.”

END OF CONTRACT FOR CONSTRUCTION
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Amendment to Contract for Construction
Between
Delaware Technical & Community College
And

The parties hereby agree that the AIA Document A101 — 2007 *“Standard
Form of Agreement between Owner and Contractor” shall govern this tran as
supplemented and amended herein. The parties expressly agree that the tefins i
amendment shall govern in the event of a conflict between the termg ofgthe
Document or any document referenced or incorporated therein, and that
provision of any such document shall be superseded hereby.

ary

By signing this Agreement, Contractor swears that he has ng
company or person, other than a bona fide employee wo
offering professional services, to solicit or secure thisgg
been paid or agreed to pay any person, company, CQsf

than a bona fide employee working primarilygfo
services, any fee, commission, percentage, gi M

. All provisions of the Bid Package
reference as though fully set forth
the Bid Package or Project Manu
Bid Package and Project Ma

or‘retained any
arily for the firm
d that he has not
ghvidual, or firm, other
m offering professional
consideration, contingent

event of a conflict between any provision of
il or proposal submitted by Contractor, the

Section 3.3 is amende : bstantial completion of all construction not later

®ment of construction. Time is of the essence. If the
e the work within the time specified, the Contractor shall pay
wner in the amount of $ n/a_for each calendar day of delay

ent the attached contract or aggregate of contracts is in excess of $100,000 for
W ruction (including painting and decorating) or $15,000 for alteration, repair,
reM@yation, rehabilitation, demolition or reconstruction (including painting and
decorating of buildings or works) and requires or involves the employment of
mechanics and/or laborers, then the minimum wages to be paid to the various classes of
laborers and mechanics shall be based upon greater of the Davis-Bacon Wage Rates or
the wages that will be determined by the Delaware Department of Labor, Division of
Industrial Affairs, to be prevailing in the county in which the work is to be performed.
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5. Contractor shall pay all mechanics and laborers employed directly upon the site of the
work, unconditionally and not less often than once a week and without subsequent
deduction or rebate on any account, the full amounts accrued at time of payment,
computed at wage rates not less than the prevailing wages, regardless of any contractual
relationship which may be alleged to exist between the employer and such laborers and
mechanics, and shall provide sworn payroll information, as required by the Department
of Labor, on a weekly basis.

received prior written authorization. The cost of any change order sh
therein. If no such provision is set forth in the change order, then the cost
shall be the Contractor's costs for wages, labor costs other tha
materiel, equipment rentals, insurance and subcontracts attributa
activity plus a reasonable sum for overhead and profit not to

7. Preference in employment of laborers, workers or mec
legal citizens of the State who have established citi

given to bona fide
Idence of at least 90
y of Finance equal to the
s section;

days in the State. Contractor shall pay a penalty tgth
amount of compensation paid to any person in \iol

8. Contractor shall not substitute another subcORtg or any subcontractor whose name

was set forth in the statement which accompani@gite bid without the written consent of
0% of the amount of the proposal or
subcontract submitted by the su gdentified in the accompanying statement

for violating this paragraph.

9. Payments are due 30 days & ipt of a valid Application for Payment. Payments
due and unpaid aftegS0 dayS*sm@&ll bear simple interest at the rate of 2% above the
prime established by ederal Reserve as provided by 29 Del C §6516(f);

10. Final paym all not be due until all non-conforming work has been corrected and
all other of the agreement have been met, including, but not limited to, all
reporti rememts. Furthermore, a written release of mechanics' liens signed by all
perso ould otherwise be entitled to avail themselves of the provisions of

Tile 25 of the Delaware Code, containing a notarized, verified

i ion signed by the Contractor that all of the persons signing the release

ns all of the persons who have furnished materials and performed labor in and

foMghe construction, erection, building, improvement, alteration and repair to the date

of the release and who would be entitled otherwise to file mechanics' liens claims shall
be provided simultaneously with the receipt of final payment;

11. Owner may terminate this agreement or suspend work hereunder for any reason
authorized by applicable Delaware law;

Page 2 of 4



12. 86.2 is hereby deleted. The parties reserve all remedies available at law or equity for
any dispute not resolved in accordance with §6.1;

13. Simultaneous with the execution of the this contract, Contractor shall also execute a
good and sufficient bond for the benefit of Owner, with corporate surety authorized to
do business in this State, in a sum equal to 100% of the contract price and the bond
form used shall be the standard form issued by the Office of Management and Budget;

14. The bond shall be conditioned upon the faithful compliance and performa the
successful bidder of each and every term and condition of the contract and thie pr I
and plans and specifications thereof, at the time and in the manner presgri
contract and the plans and specifications, including the payment in full,
furnishing materiel or performing labor in the performance of the,c
of money due it for such labor or materiel. The bond shall also co

guarantee to indemnify and save harmless the Owner frog G!i

expenses growing out of or by reason of Contractor's failu
work and complete the contract in accordance with its teig
action brought under 29 Del C §6962, or any succe g
such statute, shall assert as a defense to such
contained a limitation or restriction not provj
Delaware Code, the provisions of which arg
fully set forth;

y and perform the
or surety, in any
)r OW the bond required by
aim that the bond given
apter 69, Title 29 of the

15. Owner shall have the right to t
Contractor’s surety that bond cl
against Contractor on this
terminate the contract pursyé
cause.

e the contract upon receipt of notice from
en made or are anticipated to be made
er project of Contractor. If Owner elects to
ragraph, it shall be deemed a termination for

(3

16. Owner may, when i siders that its interests so require, cause judgment to be
confessed upopgthe bon Il sums received through confession of judgment shall be
paid for the it of the Owner to the Secretary of Finance;

17. Owner,
books

pr

papers, j@nd records of Contractor (which are directly pertinent to a specific grant
Jfle purpose of making an audit, examination, excerpts, and transcriptions.

tragtor shall maintain all required records for at least three years after Owner makes
i0a ent and all pending matters are closed,;

f its duly authorized representatives shall have access to any documents,
O

18. Contractor shall submit a report to Owner not less frequently than monthly covering the
general progress of the job and describing any problems or factors contributing to delay;

19. During the performance of this contract, the contractor agrees as follows:

The contractor will not discriminate against any employee or applicant for
employment because of race, creed, color, sex, sexual orientation or national origin.
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20.

IN WITNESS WHEREOF, the parties haveset thgir
on this day of .

The contractor will take positive steps to ensure that applicants are employed and that
employees are treated during employment without regard to their race, creed, color,
sex, sexual orientation or national origin. Such action shall include, but not be limited
to, the following: employment, upgrading, demotion or transfer; recruitment or
recruitment advertising; layoff or termination; rates of pay or other forms of
compensation; and selection for training, including apprenticeship. The contractor
agrees to post in conspicuous places available to employees and applicants for
employment notices to be provided by the contracting agency setting forth this
nondiscrimination clause.

The contractor will, in all solicitations or advertisements for employe d bygor
on behalf of the contractor, state that all qualified applicants will receive C@gsl ion
for employment without regard to race, creed, color, sex, sexual qri ational
origin.

trued pursuant to

The parties agree that this agreement shall be governed b
va shall have sole and

the laws of The State of Delaware, and that the Dela
exclusive jurisdiction of any dispute arising under thj

gl and seal on this indenture

Delaware Technical & Communit e

(Seal)

Mark T. Brainard, Pregide

(Contractor)

(Seal)

By:
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Delaware Technical & Community College PERFORMANCE BOND
Owens Campus Child Development Center HVAC Replacement 0061 13.13-1
StudioJAED Project No. 14005 October 1, 2014

STATE OF DELAWARE
OFFICE OF MANAGEMENT AND BUDGET

PERFORMANCE BOND

Bond Number:

KNOW ALL PERSONS BY THESE PRESENTS, that we, ncipal
(“Principal”), and , a legally
authorized to do business in the State of Delaware, as surety (“Surety”), a firmly bound

unto the Delaware Technical Community College (“Owner’ amount of
Il and truly to be

$ ), to be paid to Owner, for whigh
cuters, administrations,

made, we do bind ourselves, our and each and every of our '
)

successors and assigns, jointly and severally, for and in the who hese presents.
Sealed with our seals and dated this day of

NOW THE CONDITION OF THIS OBLIGATI that if Principal, who has been
awarded by Owner that certain contract known as 0. DTCC-15001CDCMECH.

dated the day of , (the “Contract”), which Contract is
incorporated herein by reference, shall weld#@f@l truly pfovide and furnish all materials, appliances
i and pursuant to the terms and conditions of the

thereto made as therein provided, sifall make g@od and reimburse Owner sufficient funds to pay the
costs of completing the Contract tha may sustain by reason of any failure or default on the
part of Principal, and shall a0 indemg
expenses arising out of or b n of the performance of the Contract and for as long as provided
by the Contract; then this obligation shall be void, otherwise to be and remain in full force and
effect.

eivedphereby stipulates and agrees, if requested to do so by Owner, to fully
e the work to be performed under the Contract pursuant to the terms,
ts thereof, if for any cause Principal fails or neglects to so fully perform and

the obligation of Surety and its bond shall be in no way impaired or affected by any extension of
time, modification, omission, addition or change in or to the Contract or the work to be performed
thereunder, or by any payment thereunder before the time required therein, or by any waiver of any
provisions thereof, or by any assignment, subletting or other transfer thereof or of any work to be
performed or any monies due or to become due thereunder; and Surety hereby waives notice of any
and all such extensions, modifications, omissions, additions, changes, payments, waivers,
assignments, subcontracts and transfers and hereby expressly stipulates and agrees that any and all
things done and omitted to be done by and in relation to assignees, subcontractors, and other
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Delaware Technical & Community College PERFORMANCE BOND
Owens Campus Child Development Center HVAC Replacement 0061 13.13-1
StudioJAED Project No. 14005 August 4, 2014

transferees shall have the same effect as to Surety as though done or omitted to be done by or in
relation to Principal.

Surety hereby stipulates and agrees that no modifications, omissions or additions in or to the terms
of the Contract shall in any way whatsoever affect the obligation of Surety and its bond.

Any proceeding, legal or equitable, under this Bond may be brought in any court of competent
jurisdiction in the State of Delaware. Notices to Surety or Contractor may be mail delivered
to them at their respective addresses shown below.

nd such
ese presents

IN WITNESS WHEREOF, Principal and Surety have hereunto set their hand
of them as are corporations have caused their corporate seal to be hereto a

to be signed by their duly authorized officers, the day and year first abov& .

PRINCIPAL

Name:

Witness or Attest: Address:

By:
Name: Name:

(SEAL)

(Corporate Seal)

SURETY

Name:

Witness or Attest: ress:

By: (SEAL)
Name: Name:
Title:

Corpgrate®Seal)
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Delaware Technical & Community College PAYMENT BOND
Owens Campus Child Development Center HVAC Replacement 0061 13.16-1
StudioJAED Project No. 14005 October 1, 2014

STATE OF DELAWARE
OFFICE OF MANAGEMENT AND BUDGET

PAYMENT BOND

Bond Number:

KNOW ALL PERSONS BY THESE PRESENTS, that we,
(“Principal™”), and , a
authorized to do business in the State of Delaware, as surety (“Suret
unto the State of Delaware Office of Management & Budget, in th
$ ), to be paid to Owner, for which payment well g
ourselves, our and each and every of our heirs, executors, acgin

jointly and severally, for and in the whole firmly by these p «@ |

Sealed with our seals and dated this

principal
ion, legally
and firmly bound

0 be made, we do bind
successors and assigns,

NOW THE CONDITION OF THIS OBLIGATI CH, that if Principal, who has been
awarded by Owner that certain contract knowg.as Con No. DTCC-15001CDCMECH

dated the day of (the “Contract”), which Contract is incorporated
herein by reference, shall well and truly pa a ery person furnishing materials or performing
labor or service in and about the pe aQf the work under the Contract, all and every sums of
money due him, her, them or an , Tor all such materials, labor and service for which
Principal is liable, shall makegfoo burse Owner sufficient funds to pay such costs in the
completion of the Contract & O sustain by reason of any failure or default on the part of

Principal, and shall also i nify and save harmless Owner from all costs, damages and
expenses arising out r by reaSgn of the performance of the Contract and for as long as provided
by the Contract; t is obligation shall be void, otherwise to be and remain in full force and
effect.

Surety, fqr v ed, for itself and its successors and assigns, hereby stipulates and agrees that
ety and its bond shall be in no way impaired or affected by any extension of
jon, omission, addition or change in or to the Contract or the work to be performed
any payment thereunder before the time required therein, or by any waiver of any
provisions$hereof, or by any assignment, subletting or other transfer thereof or of any work to be
performed or any monies due or to become due thereunder; and Surety hereby waives notice of any
and all such extensions, modifications, omissions, additions, changes, payments, waivers,
assignments, subcontracts and transfers and hereby expressly stipulates and agrees that any and all
things done and omitted to be done by and in relation to assignees, subcontractors, and other
transferees shall have the same effect as to Surety as though done or omitted to be done by or in
relation to Principal.
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Delaware Technical & Community College PAYMENT BOND
Owens Campus Child Development Center HVAC Replacement 0061 13.16-1
StudioJAED Project No. 14005 August 4, 2014

Surety hereby stipulates and agrees that no modifications, omission or additions in or to the terms
of the Contract shall in any way whatsoever affect the obligation of Surety and its bond.

Any proceeding, legal or equitable, under this Bond may be brought in any court of competent
jurisdiction in the State of Delaware. Notices to Surety or Contractor may be mailed or delivered
to them at their respective addresses shown below.

IN WITNESS WHEREOF, Principal and Surety have hereunto set their hand andSeal d such
of them as are corporations have caused their corporate seal to be hereto affixed an@ theSe gresents
to be signed by their duly authorized officers, the day and year first above written?

PRINCIPAL \

Name:

Witness or Attest: Address:

By: (SEAL)
Name: Name:

(Corporate Seal)

SURETY

Name:

Witness or Attest:

By: (SEAL)
Name:
Title:
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Delaware Technical & Community College GENERAL CONDITIONS TO THE
CONTRACT

Owens Campus Child Development Center HVAC Replacement 007213
StudioJAED Project No. 14005 October 1, 2014
GENERAL CONDITIONS
TO THE
CONTRACT

5 sfitute of Architects Document AIA
A201 (2007 Edition) entitled General Conditions of the CantracCti Struction and is part of this project
manual as if herein written in full.
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Init.

0y

_AIA Document A201" - 2007

W=
=

o
o

General Conditions of the Contract for Construction

for the following PROJECT:
(Name and location or address)
sample

THE OWNER:
(Name, legal status and address)

form. An Additions and
etions Report that notes added
tion as well as revisions to the
ndard form text is available from
the author and should be reviewed. A
vertical line in the left margin of this

C document indicates where the author
has added necessary information
TABLE OF ARTICLES \ and where the author has added to or

infi

THE ARCHITECT:
(Name, legal status and address)

deleted from the original AlA text.

1 GENERAL PROVISIONS e L e S
2 omeR @ o
3 CONTRACTOR to its completion or modification.

4 ARCHITECT

5 SUBCONTRACTORS

6 CONSTRUCTIONBY O R RATE CONTRACTORS

7 CHANGES IN THE WOR

8 TIME

9 PAYM ND LETION

10 PR )F PERSONS AND PROPERTY

1 | NCE AND BONDS

12 UNCOVERING AND CORRECTION OF WORK

13 MISCELLANEOUS PROVISIONS

14 TERMINATION OR SUSPENSION OF THE CONTRACT

15 CLAIMS AND DISPUTES

AIA Document A201™ — 2007. Copyright © 1911, 1915, 1918, 1926, 1937, 1951, 1958, 1961, 1963, 1966, 1970, 1976, 1987, 1997 and 2007 by The American
Institute of Architects. All rights reserved. WARNING: This AIA® Document is protected by U.S. Copyright Law and International Treaties. Unauthorized
reproduction or distribution of this AIA® Document, or any portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the
maximum extent possible under the law. This document was produced by AlA software at 09:26:43 on 06/11/2013 under Order No.9845624938_1 which expires
on 06/10/2014, and is not for resale,

User Notes: (826559814)
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(Topics and numbers in bold are section headings.)

Acceptance of Nonconforming Work
9.6.6,9.9.3, 12.3

Acceptance of Work

9.6.6,9.8.2,9.9.3,9.10.1, 9.10.3, 12.3

Access to Work

3.16,6.2.1, 12.1

Accident Prevention

10

Acts and Omissions

3.2,3.3.2,3.12.8, 3.18, 4.2.3, 8.3.1, 9.5.1, 10.2.5,
10.2.8,13.4.2,13.7,14.1,15.2

Addenda

1.1.1, 3.11.1

Additional Costs, Claims for
3.7.4,3.7.5,6.1.1,7.3.7.5,10.3, 15.1.4
Additional Inspections and Testing
9.42,9.83,12.2.1,13.5

Additional Insured

11.1.4

Additional Time, Claims for
3.2.4,3.74,3.7.5,3.10.2, 8.3.2, 15.1.5
Administration of the Contract
3.1.3,4.2,94,9.5

Advertisement or Invitation to Bid

1.1.1

Aesthetic Effect

4213

Allowances

3.8, 738

All-risk Insurance
11.3.1,11.3.11
Applications for Payment
4.2.5,7.3.9,9.2,9.3,9.469.5.1, 9.6.
Approvals
2.1.1,222,24,39.
427,932, 1
Arbitratio

7,9.10, 11.1.3

.2,3.12.8,3.12.9, 3.12.10,

2.4.1,3.12.7,4.1,42,52,6.3,7.1.2,7.3.7,7.4,9.2,
9.3.1,94,9.5,9.6.3,9.8,9.10.1, 9.10.3, 12.1, 12.2.1,
13.5.1,13.5.2,14.2.2, 14.2.4, 15.1.3, 15.2.1
Architect, Limitations of Authority and Responsibility
2.1.1,3.12.4,3.12.8,3.12.10,4.1.2,4.2.1,4.2.2,4.2.3,
4.26,4.2.7,42.10,42.12,42.13,5.2.1,7.4,9.4.2,
9.53,9.64,15.1.3,15.2

Architect’s Additional Services and Expenses
2.4.1,11.3.1.1,12.2.1, 13.5.2, 13.5.3, 14.2.4

Architect’s Administration of the Contract
3.1.3,4.2,3.7.4,15.2,9.4.1,9.5
Architect’s Approvals
2.4.1,3.1.3,3.5,3.10.2,4.2.7

Architect’s Authority to Reject Work
3.5,4.2.6,12.1.2,12.2.1
Architect’s Copyright
1.1.7,1.5

Architect’s Decisions
3.74,426,42.7,42.11,4.2.12, 4.2,
7.3.7,739,8.1.3,8.3.1,9.2,94.1,9
13.52,15.2,15.3

Architect’s Inspections
3.74,422,429,9.4.2,9, 0.1, 13.5
Architect’s Instructions

3.2.4,3.3.1,42.6,4.2.7, 2

Architect’s Interpyéta
4.2.11,4.2.12

2,52,6.22,7,83.1,9.2,9.3,94,9.5,
.9210.2.6,10.3,11.3.7,12,13.4.2,13.5,15.2
’s Relationship with Subcontractors

itect’s Representations

9.4.2,9.5.1,9.10.1

Architect’s Site Visits
3.74,422,42.9,9.42,9.5.1,9.9.2,9.10.1, 13.5
Asbestos

10.3.1

Attorneys’ Fees

3.18.1,9.10.2,10.3.3

Award of Separate Contracts

6.1.1,6.1.2

Award of Subcontracts and Other Contracts for
Portions of the Work

5.2

Basic Definitions

1.1

Bidding Requirements

1.1.1,5.2.1, 11.4.1

Binding Dispute Resolution

9.7,11.3.9,11.3.10, 13.1.1, 15.2.5, 15.2.6.1, 15.3.1,
15.3.2, 15.4.1

Boiler and Machinery Insurance

11.3.2

Bonds, Lien

7.3.7.4,9.10.2,9.10.3

Bonds, Performance, and Payment
7.3.7.4,9.6.7,9.10.3, 11.3.9, 11.4

Building Permit

3.7.1
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Init.

Capitalization Compliance with Laws

1.3 1.6.1,3.2.3,3.6,3.7,3.12.10,3.13,4.1.1,9.6.4,10.2.2,
Certificate of Substantial Completion 11.1,11.3,13.1, 13.4, 13.5.1, 13.5.2, 13.6, 14.1.1,
9.8.3,9.8.4,9.8.5 14.2.1.3,152.8,154.2,15.4.3

Certificates for Payment Concealed or Unknown Conditions
42.1,4.25,42.9,9.3.3,9.4,9.5,9.6.1,9.6.6, 9.7, 3.74,4.2.8,83.1,103

9.10.1,9.10.3, 14.1.1.3, 14.2.4, 15.1.3 Conditions of the Contract

Certificates of Inspection, Testing or Approval 1.1.1,6.1.1,6.1.4

13.5.4 Consent, Written

Certificates of Insurance 3.42,3.74,3.12.8,3.142,41.2,93.2,9 9.9.1,

9.10.2,11.1.3 9.10.2,9.10.3,11.3.1,13.2, 13.4.2, 15
Change Orders Consolidation or Joinder
1.1.1,2.4.1,3.4.2,3.7.4,3.8.2.3,3.11.1, 3.12.8, 4.2.8, 15.4.4
5.2.3,7.1.2,7.1.3,7.2,7.3.2,7.3.6,7.3.9,7.3.10,8.3.1, CONSTRUCTION BY OWNE
9.3.1.1,9.10.3,10.3.2,11.3.1.2, 11.3.4,11.3.9, 12.1.2, SEPARATE CONTRAC

15.1.3 1.1.4,6

Change Orders, Definition of

7.2.1

CHANGES IN THE WORK
22.1,3.11,4.2.8,7,7.2.1,7.3.1,7.4,8.3.1,9.3.1.1,
11.3.9

Claims, Definition of

15.1.1

CLAIMS AND DISPUTES
3.24,6.1.1,6.3,7.3.9,93.3,9.10.4,10.3.3,15,15.4
Claims and Timely Assertion of Claims

15.4.1

Claims for Additional Cost

3.24,3.74,6.1.1,7.39,10.3.2, 15.1.4 1.1

Claims for Additional Time CONTRACT, TERMINATION OR

3.2.4,3.746.1.1, 8.3.2,10.3.2, 15.1.5 SUSPENSION OF THE

Concealed or Unknown Conditions, 5.4.1.1,11.3.9,14

3.7.4 Contract Administration

Claims for Damages 3.1.3,4,9.4,9.5

3.2.4,3.18,6.1.1, 8.3.3,9.5.1, 9477, 10.3% R Contract Award and Execution, Conditions Relating

11.3.5,11.3.7,14.1.3, 14.2.4, ; to

Claims Subject to Arbitration 3.7.1,3.10,5.2,6.1,11.1.3, 11.3.6, 11.4.1

15.3.1,154.1 Contract Documents, Copies Furnished and Use of

Cleaning Up 1.5.2,2.2.5,53

3.15, 6.3 Contract Documents, Definition of

Commencemga he Wo onditions Relating to 1.1.1

2.2.1,322,84.1,3.74,3.10.1,3.12.6, 5.2.1, 5.2.3, Contract Sum

11.1,11.3.1,11.3.6, 11.4.1, 3.7.4,3.8,5.23,7.2,7.3,7.4,9.1,9.4.2,9.5.1.4,9.6.7,
9.7,10.3.2,11.3.1, 14.2.4, 143.2, 15.1.4,15.2.5
he Work, Definition of Contract Sum, Definition of
9.1
nications Facilitating Contract Contract Time

3.7.4,3.7.5,3.10.2,5.2.3,7.2.1.3,7.3.1,7.3.5, 7.4,

3.9.1,424 8.1.1, 8.2.1, 8.3.1,9.5.1,9.7,10.3.2,12.1.1, 14.3.2,

Completion, Conditions Relating to 15.1.5.1, 15.2.5

3.4.1,3.11,3.15,4.2.2, 429, 8.2,9.4.2,9.8, 9.9.1, Contract Time, Definition of

9.10,12.2,13.7,14.1.2 8.1.1

COMPLETION, PAYMENTS AND CONTRACTOR

9 3

Completion, Substantial Contractor, Definition of

429,8.1.1,8.1.3,82.3,9.4.2,9.8,9.9.1,9.10.3,12.2, 3.1,6.1.2

13.7
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Init.

Contractor’s Construction Schedules

3.10,3.12.1, 3.12.2,6.1.3,15.1.5.2

Contractor’s Employees
3.3.2,3.43,3.8.1,3.9,3.18.2,4.2.3,4.2.6, 10.2, 10.3,
11.1.1, 11.3.7, 14.1, 14.2.1.1

Contractor’s Liability Insurance

11.1

Contractor’s Relationship with Separate Contractors
and Owner’s Forces
3.12.5,3.14.2,4.2.4,6,11.3.7,12.1.2, 12.2.4
Contractor’s Relationship with Subcontractors
1.2.2,3.3.2,3.18.1,3.18.2, 5,9.6.2,9.6.7, 9.10.2,
11.3.1.2,11.3.7,11.3.8

Contractor’s Relationship with the Architect
1.1.2,1.5,3.1.3,3.2.2,3.2.3,3.2.4,3.3.1, 3.4.2, 3.5,
3.74,3.10,3.11,3.12,3.16,3.18,4.1.3,4.2, 5.2, 6.2.2,
7,8.3.1,9.2,9.3,9.4,9.5,9.7,9.8, 9.9, 10.2.6, 10.3,
11.3.7,12,13.5,15.1.2, 15.2.1

Contractor’s Representations
3.2.1,3.2.2,3.5,3.12.6,6.2.2,82.1,9.3.3,9.8.2
Contractor’s Responsibility for Those Performing the
Work

33.2,3.18,5.3.1,6.1.3,6.2,9.5.1, 10.2.8
Contractor’s Review of Contract Documents

3.2

Contractor’s Right to Stop the Work

9.7

Contractor’s Right to Terminate the Contract
14.1,15.1.6

Contractor’s Submittals
3.10,3.11,3.12.4,4.2.7,5.2.1,5.2.3,9.2,9.3, 9.
9.8.3,99.1,9.10.2,9.10.3, 11.1.3, 11.4,

Contractor’s Superintendent
3.9,10.2.6

Contractor’s Supervision and C
Procedures

Correlation and Intent of the Contract Documents
1.2

Cost, Definition of

7.3.7

Costs

2.4.1,3.24,3.7.3,3.8.2,3.15.2,54.2,6.1.1, 6.2.3,
7.3.3.3,7.3.7,7.3.8,7.3.9,9.10.2, 10.3.2, 10.3.6, 11.3,
12.1.2,12.2.1,12.2.4, 13.5, 14

Cutting and Patching

3.14,6.2.5

Damage to Construction of Owner or Separate
Contractors

3.14.2,6.2.4,10.2.1.2,10.2.5,10.4, 11.1.1, 11.3,
12.2.4

Damage to the Work

3.142,99.1,10.2.1.2, 10.2.5, 10.4.1, 11.3.1, 12.2.4
Damages, Claims for
3.24,3.18,6.1.1,8.3.3,9.5.1,9.6.7, 10, 1.1.1,
11.3.5,11.3.7, 14.1.3, 14.2.4, 15.1.6
Damages for Delay
6.1.1,8.3.3,9.5.1.6,9.7,10.3.2
Date of Commencement of the 3 ion of
8.1.2

Date of Substantial C
8.1.3

Day, Definition ¢;

Nonconforming Work, Acceptance,
and Correction of
4.1,3.5,42.6,6.2.5,9.5.1,9.5.2, 9.6.6, 9.8.2,
3,9.10.4, 12.2.1

Definitions

1.1,2.1.1,3.1.1,3.5,3.12.1,3.12.2, 3.12.3, 4.1.1,
15.1.1,5.1,6.1.2,7.2.1,7.3.1, 8.1, 9.1, 9.8.1

Delays and Extensions of Time
3.2,3.74,523,72.1,73.1,7.4,8.3,9.5.1,9.7,
10.3.2,10.4.1, 14.3.2, 15.1.5, 15.2.5

Disputes

6.3,7.3.9,15.1,15.2

Documents and Samples at the Site

3.11

Drawings, Definition of

1.1.5

Drawings and Specifications, Use and Ownership of
3.11

Effective Date of Insurance

8.22,11.1.2

Emergencies

10.4, 14.1.1.2,15.1.4

Employees, Contractor’s
3.3.2,34.3,3.8.1,3.9,3.18.2,4.2.3,4.2.6,10.2,
10.3.3, 11.1.1, 11.3.7, 14.1, 14.2.1.1

Equipment, Labor, Materials or

1.1.3,1.1.6, 3.4, 3.5,3.8.2,3.8.3,3.12, 3.13.1, 3.15.1,
4.2.6,42.7,52.1,6.2.1,7.3.7,9.3.2,9.3.3,9.5.1.3,
9.10.2,10.2.1,10.2.4, 14.2.1.1, 14.2.1.2
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Execution and Progress of the Work
1.1.3,1.2.1,1.2.2,2.2.3,2.2.5,3.1,3.3.1, 3.4.1, 3.5,
3.7.1,3.10.1,3.12,3.14,4.2,6.2.2,7.1.3, 7.3.5, 8.2,
9.5.1,9.9.1,10.2,10.3, 12.2, 14.2,14.3.1, 15.1.3
Extensions of Time
3.2.4,3.7.4,523,7.2.1,7.3,7.4,95.1,9.7,103.2,
10.4.1, 14.3, 15.1.5, 15.2.5

Failure of Payment

9.5.1.3,9.7,9.10.2, 13.6, 14.1.1.3, 14.2.1.2

Faulty Work

(See Defective or Nonconforming Work)

Final Completion and Final Payment
42.1,4.29,9.82,9.10,11.1.2, 11.1.3, 11.3.1, 11.3.5,
12.3.1,14.2.4,14.4.3

Financial Arrangements, Owner’s
2.2.1,13.2.2,14.1.1.4

Fire and Extended Coverage Insurance

11.3.1.1

GENERAL PROVISIONS

1

Governing Law

13.1

Guarantees (See Warranty)

Hazardous Materials

10.2.4, 10.3

Identification of Subcontractors and Suppliers
5.2.1

Indemnification

3.17,3.18,9.10.2, 10.3.3, 10.3.5, 10.3.6, 11.3.1.
11.3.7
Information and Services Required of the Ow
2.1.2,2.2,3.2.2,3.12.4,3.12.10,6.1.3,
9.6.1,9.6.4,9.9.2,9.10.3,10.3.3, 11.2,
13.5.2,14.1.1.4,14.1.4,15.1.3

Initial Decision

15.2

Initial Decision Maker,
1.1.8

Initial Decision Ma

g@Person or Property

3,3.7.1,422,4.26,4.29,9.4.2,9.8.3,
W.1,12.2.1,13.5

Instructions to Bidders

1.1.1

Instructions to the Contractor
3.2.4,3.3.1,3.8.1,5.2.1,7,8.2.2, 12, 13.5.2
Instruments of Service, Definition of

Insurance, Boiler and Machinery
11.3.2

Insurance, Contractor’s Liability
11.1

Insurance, Effective Date of
8.2.2,11.1.2

Insurance, Loss of Use

11.3.3

Insurance, Owner’s Liability
11.2

Insurance, Property

10.2.5, 11.3

Insurance, Stored Materials

9.3.2

INSURANCE AND BON

11

Insurance Companies, Co t artial Occupancy

Labor and Materials, Equipment

1.1.3,1.1.6, 3.4, 3.5,3.8.2,3.8.3,3.12,3.13, 3.15.1,
426,42.7,52.1,6.2.1,73.7,9.3.2,9.3.3,9.5.1.3,
9.10.2,10.2.1,10.2.4, 14.2.1.1, 14.2.1.2

Labor Disputes

8.3.1

Laws and Regulations

1.5,3.2.3,3.6,3.7,3.12.10, 3.13.1, 4.1.1, 9.6.4, 9.9.1,
10.2.2,11.1.1,11.3,13.1.1, 13.4, 13.5.1, 13.5.2,
13.6.1,14,152.8,15.4

Liens

2.1.2,9.3.3,9.10.2,9.104, 15.2.8

Limitations, Statutes of

12.2.5,13.7, 15.4.1.1

Limitations of Liability

2.3.1,3.2.2,3.5,3.12.10, 3.17, 3.18.1, 4.2.6, 4.2.7,
4.2.12,62.2,9.42,9.64,9.6.7,10.2.5,10.3.3,11.1.2,
11.2,11.3.7,12.2.5,13.4.2

Limitations of Time
2.1.2,2.2,2.4,3.2.2,3.10,3.11,3.12.5, 3.15.1, 4.2.7,
5.2,53.1,5.41,6.2.4,7.3,7.4,82,9.2,93.1,9.3.3,
9.4.1,9.5,9.6,9.7, 9.8, 9.9, 9.10, 11.1.3, 11.3.1.5,
11.3.6,11.3.10, 12.2, 13.5, 13.7, 14, 15

Loss of Use Insurance

11.3.3

1.1.7 Material Suppliers
Insurance 1.5,3.12.1,4.2.4,4.2.6,5.2.1,9.3,9.4.2,9.6, 9.10.5
3.18.1,6.1.1,7.3.7,9.3.2,9.8.4,9.9.1,9.10.2, 11 Materials, Hazardous
10.2.4,10.3
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Materials, Labor, Equipment and Owner’s Authority

1.1.3,1.1.6,1.5.1,3.4.1, 3.5, 3.8.2, 3.8.3, 3.12, 3.13.1, 1.5,2.1.1,2.3.1,2.4.1,3.4.2,3.8.1,3.12.10, 3.14.2,
3.15.1,4.2.6,4.2.7,5.2.1,6.2.1, 7.3.7, 9.3.2, 9.3.3, 4.12,4.1.3,424,429,5.2.1,524,54.1,6.1,6.3,
9.5.1.3,9.10.2,10.2.1.2,10.2.4,14.2.1.1, 14.2.1.2 7.2.1,7.3.1,82.2,8.3.1,9.3.1,9.3.2,9.5.1,9.6 4,
Means, Methods, Techniques, Sequences and 9.9.1,9.10.2,10.3.2, 11.1.3, 11.3.3, 11.3.10, 12.2.2,
Procedures of Construction 12.3.1,13.2.2,14.3, 14.4, 15.2.7
3.3.1,3.12.10,4.2.2,4.2.7,9.4.2 Owner’s Financial Capability

Mechanic’s Lien 2.2.1,13.22,14.1.1.4

2.1.2,152.8 Owner’s Liability Insurance

Mediation 11.2

8.3.1,10.3.5,10.3.6, 15.2.1, 15.2.5, 15.2.6, 15.3, Owner’s Relationship with SubcontragfOrs

15.4.1 1.1.2,5.2,5.3,5.4,9.6.4,9.10.2, 14.2

Minor Changes in the Work Owner’s Right to Carry Out thgW
1.1.1,3.12.8,4.2.8, 7.1, 7.4 2.4,1422

MISCELLANEOUS PROVISIONS Owner’s Right to Clean

13 6.3

Modifications, Definition of Owner’s Right to Perfor ) uction and to
1.1.1 Award Separate

Modifications to the Contract 6.1

1.1.1,1.1.2,3.11,4.1.2,4.2.1,5.2.3, 7, 8.3.1, 9.7,

10.3.2, 11.3.1

Mutual Responsibility

6.2

Nonconforming Work, Acceptance of
9.6.6,9.9.3,12.3

Nonconforming Work, Rejection and Correction of
2.3.1,24.1,3.5,4.2.6,6.2.4,9.5.1,9.8.2,9.9.3,9.10.4,

and Use of Drawings, Specifications
er Instruments of Service

12.2.1 .1.6,1.1.7,1.5,2.2.5,3.2.2,3.11.1, 3.17,
Notice 4.292,5.3.1
2.21,2.3.1,24.1,3.24,3.3.1,3.7.2,3.12.9, 5. @ Partial Occupancy or Use

9.10,10.2.2, 11.1.3, 12.2.2.1, 13.3, 13.5.1, 13.5. X 9.6.6,9.9,11.3.1.5

14.1,14.2,15.2.8,154.1 Patching, Cutting and

Notice, Written 3.14,6.2.5

2.3.1,2.4.1,3.3.1,3.9.2,3.12.9, 3.12.16 , Patents

9.10, 10.2.2, 10.3, 11.1.3, 11.3. 2.2, 4, 3.17

15.2.8,15.4.1 Payment, Applications for

Notice of Claims 4.25,739,9.2,93,94,9.5,9.6.3,9.7,9.8.5,9.10.1,
3.74,10.2.8,15.1.2, 1 14.2.3,14.2.4,14.4.3

Notice of Testing a ections Payment, Certificates for

13.5.1,13.5.2 4.2.5,4.29,9.3.3,9.4,9.5,9.6.1,9.6.6,9.7,9.10.1,
Observations, 9.10.3,13.7, 14.1.1.3, 14.2.4

3.2,3.74 Payment, Failure of

Occupancy 9.5.1.3,9.7,9.10.2, 13.6, 14.1.1.3, 14.2.1.2

2.2.2, Payment, Final

Orders, 4.2.1,429,9.82,9.10,11.1.2,11.1.3, 11.4.1, 12.3.1,

13 7,822,11.39,12.1,12.2.2.1,13.5.2, 13.7,14.2.4, 14,43

14.3% Payment Bond, Performance Bond and

OWN 7.3.7.4,9.6.7,9.10.3, 11.4

2 Payments, Progress

Owner, Definition of 9.3, 9.6, 9.8.5,9.10.3, 13.6, 14.2.3, 15.1.3

2.1.1 PAYMENTS AND COMPLETION

Owner, Information and Services Required of the 9

2.1.2,2.2,3.2.2,3.12.10, 6.1.3, 6.1.4, 6.2.5, 9.3.2, Payments to Subcontractors

9.6.1,9.6.4,9.9.2,9.10.3,10.3.3, 11.2, 11.3, 13.5.1, 5.4.2,9.5.1.3,9.6.2,9.6.3,9.6.4,9.6.7, 14.2.1.2

13.5.2,14.1.1.4,14.1.4,15.1.3 PCB

10.3.1
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Performance Bond and Payment Bond
7.3.7.4,9.6.7,9.10.3, 11.4

Permits, Fees, Notices and Compliance with Laws
2.2.2,3.7,3.13,73.74,102.2

PERSONS AND PROPERTY, PROTECTION OF
10

Polychlorinated Biphenyl

10.3.1

Product Data, Definition of

3.12.2

Product Data and Samples, Shop Drawings
3.11,3.12,4.2.7

Progress and Completion
422,82,9.8,99.1,141.4,15.1.3

Progress Payments

9.3, 9.6, 9.8.5,9.10.3, 13.6, 14.2.3, 15.1.3

Project, Definition of

1.1.4

Project Representatives

4.2.10

Property Insurance

10.2.5,11.3

PROTECTION OF PERSONS AND PROPERTY
10

Regulations and Laws

1.5,3.2.3,3.6,3.7,3.12.10, 3.13,4.1.1, 9.6 .4, 9.9.1,
10.2.2,11.1, 11.4, 13.1, 13.4, 13.5.1, 13.5.2, 13.6, 14,
15.2.8,15.4

Rejection of Work
3.5,4.2.6,12.2.1

Releases and Waivers of Liens
9.10.2

Representations
3.2.1,3.5,3.12.6,6.2.2,8.2.1,9.3.
9.10.1
Representatives

13.2.1
Responsibility for
3.3.2,3.18,4.2.3,
Retainage

Review of Shop Drawings, Product Data and Samples
by Contractor

3.12

Rights and Remedies
1.1.2,2.3,2.4,3.5,3.7.4,3.152,4.2.6, 5.3,5.4, 6.1,
6.3,7.3.1,8.3,9.5.1,9.7,10.2.5,10.3, 12.2.2, 12.2.4,
13.4,14,15.4

Royalties, Patents and Copyrights

Rules and Notices for Arbitration

15.4.1

Safety of Persons and Property

10.2, 10.4

Safety Precautions and Programs
3.3.1,4.2.2,42.7,5.3.1,10.1,10.2, 10.4
Samples, Definition of

3.12.3

Samples, Shop Drawings, Product Data and
3.11,3.12,4.2.7

Samples at the Site, Documents and

3.11

Schedule of Values
9.2,9.3.1

Schedules, Construction
3.10, 3.12.1, 3.12.2, 6.1

Special Inspections and Testing
426,122.1,13.5
Specifications, Definition of
1.1.6

Specifications

1.1.1, 1.1.6, 1.2.2, 1.5, 3.11, 3.12.10, 3.17, 4.2.14
Statute of Limitations

13.7, 15.4.1.1

Stopping the Work

2.3,9.7,10.3, 14.1

Stored Materials

6.2.1,9.3.2,10.2.1.2,10.2.4

Subcontractor, Definition of

5.1.1

SUBCONTRACTORS

5

Subcontractors, Work by
1.2.2,3.3.2,3.12.1,4.2.3,5.2.3,5.3,5.4,9.3.1.2,9.6.7
Subcontractual Relations
53,5.4,93.1.2,9.6,9.10,10.2.1, 14.1, 14.2.1
Submittals

3.10,3.11, 3.12,4.2.7,5.2.1,5.2.3,7.3.7,9.2,9.3,9.8,
9.9.1,9.10.2,9.10.3,11.1.3

Submittal Schedule

3.10.2, 3.12.5,4.2.7

Subrogation, Waivers of

6.1.1,11.3.7

3.17
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Substantial Completion
4.29,8.1.1,8.1.3,8.2.3,9.4.2,9.8,9.9.1,9.10.3, 12.2,
13.7

Substantial Completion, Definition of

9.8.1

Substitution of Subcontractors

523,524

Substitution of Architect

4.1.3

Substitutions of Materials

3.4.2,3.5,73.8

Sub-subcontractor, Definition of

5.1.2

Subsurface Conditions

3.74

Successors and Assigns

13.2

Superintendent

3.9, 10.2.6

Supervision and Construction Procedures
1.2.2,3.3,3.4,3.12.10,4.2.2,4.2.7,6.1.3,6.2.4,7.1.3,
7.3.7,8.2,8.3.1,9.42,10, 12, 14, 15.1.3

Surety

5.4.1.2,98.5,9.10.2,9.10.3, 14.2.2, 15.2.7

Surety, Consent of

9.10.2,9.10.3

Surveys

223

Suspension by the Owner for Convenience

14.3

Suspension of the Work

542,143

Suspension or Termination of the Con

5.4.1.1, 14

Taxes

3.6,3.82.1,73.74

Termination by the Contracto

14.1, 15.1.6
Termination by th
5.4.1.1,14.2,15.1.
Termination byt

ner for Cause

e Ownélfor Convenience

ghitect
ontractor

N OR SUSPENSION OF THE

Tests and Inspections
3.1.3,3.33,42.2,42.6,42.9,9.42,9.8.3,9.9.2,
9.10.1,10.3.2,11.4.1.1, 12.2.1, 13.5

TIME

8

Time, Delays and Extensions of
3.2.4,3.74,52.3,7.2.1,7.3.1,7.4,83,9.5.1, 9.7,
10.3.2,10.4.1,14.3.2, 15.1.5, 15.2.5

Time Limits

2.1.2,2.2,24,3.2.2,3.10,3.11, 3.12.5, 3.15.1, 4.2,
5.2,53,54,62.4,7.3,7.4,82,9.2,9.3.1,9.3.3,9.4.1,
9.5,9.6,9.7,9.8,9.9,9.10, 11.1.3, 12.2, 13.5, 13.7, 14,
15.1.2,15.4

Time Limits on Claims

3.7.4,10.2.8,13.7, 15.1.2

Title to Work

9.3.2,9.3.3

Transmission of Data in Digital Form

1.6

UNCOVERING AND CORRECTION RK

12

Uncovering of Work

12.1

Unforeseen Conditions,@oncealed or own
3.7.4,83.1,10.3 \

Unit Prices

7.3.3.2,7.3.4
Use of Documen

10.5,13.4.2,15.1.6

Waiver of Claims by the Owner
9.9.3,9.10.3,9.104,12.2.2.1, 13.4.2, 14.24, 15.1.6
Waiver of Consequential Damages

14.2.4,15.1.6

Waiver of Liens

9.10.2,9.10.4

Waivers of Subrogation

6.1.1, 11.3.7

Warranty

3.5,429,9.33,9.8.4,99.1,9.10.4, 12.2.2, 13.7
Weather Delays

15.1.5.2

Work, Definition of

1.1.3

Written Consent
1.5.2,3.4.2,3.7.4,3.12.8,3.14.2,4.1.2,9.3.2, 9.8.5,
9.9.1,9.10.2,9.10.3, 11.4.1, 13.2, 13.4.2, 15.4.4.2
Written Interpretations

4.2.11,4.2.12

Written Notice
2.3,2.4,3.3.1,3.9,3.12.9,3.12.10,5.2.1, 8.2.2, 9.7,
9.10,10.2.2,10.3,11.1.3,12.2.2, 12.2.4, 13.3, 14,
15.4.1

Written Orders
1.1.1,2.3,3.9,7,8.2.2,12.1,12.2,13.5.2, 14.3.1,
15.1.2
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ARTICLE 1 GENERAL PROVISIONS

§ 1.1 BASIC DEFINITIONS

§ 1.1.1 THE CONTRACT DOCUMENTS

The Contract Documents are enumerated in the Agreement between the Owner and Contractor (hereinafter the
Agreement) and consist of the Agreement, Conditions of the Contract (General, Supplementary and other Conditions),
Drawings, Specifications, Addenda issued prior to execution of the Contract, other documents listed in the Agreement
and Modifications issued afier execution of the Contract. A Modification is (1) a written amendment to the Contract
signed by both parties, (2) a Change Order, (3) a Construction Change Directive or (4) a written order for a minor
change in the Work issued by the Architect. Unless specifically enumerated in the Agreement, the Contract
Documents do not include the advertisement or invitation to bid, Instructions to Bidders, sample forms

information furnished by the Owner in anticipation of receiving bids or proposals, the Contractor’s bidfor propasal, or
portions of Addenda relating to bidding requirements.

§ 1.1.2 THE CONTRACT

The Contract Documents form the Contract for Construction. The Contract represents the
agreement between the parties hereto and supersedes prior negotiations, representation
or oral. The Contract may be amended or modified only by a Modification. The Contract
construed to create a contractual relationship of any kind (1) between the Contra chitect or the
Architect’s consultants, (2) between the Owner and a Subcontractor or a Sub-3 etween the Owner
and the Architect or the Architect’s consultants or (4) between any persons or erfiies othglf than the Owner and the

Contractor. The Architect shall, however, be entitled to performance an ¢ obligations under the
Contract intended to facilitate performance of the Architect’s duties.

§ 1.1.3THE WORK

The term "Work" means the construction and services requirgfb¥athe tratt Documents, whether completed or
partially completed, and includes all other labor, materials§€guip and%ervices provided or to be provided by the
Contractor to fulfill the Contractor’s obligations. The Work @ ute the whole or a part of the Project.

§ 1.1.4 THE PROJECT
The Project is the total construction of which t ormed under the Contract Documents may be the whole or

are representations, in any medium of expression now known or later developed, of the tangible
ork performed by the Architect and the Architect’s consultants under their respective
treements. Instruments of Service may include, without limitation, studies, surveys, models,

ITIAL DECISION MAKER
Decision Maker is the person identified in the Agreement to render initial decisions on Claims in
accordance with Section 15.2 and certify termination of the Agreement under Section 14.2.2.

§ 1.2 CORRELATION AND INTENT OF THE CONTRACT DOCUMENTS

§ 1.2.1 The intent of the Contract Documents is to include all items necessary for the proper execution and completion
of the Work by the Contractor. The Contract Documents are complementary, and what is required by one shall be as
binding as if required by all; performance by the Contractor shall be required only to the extent consistent with the
Contract Documents and reasonably inferable from them as being necessary to produce the indicated results.
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§ 1.2.2 Organization of the Specifications into divisions, sections and articles, and arrangement of Drawings shall not
control the Contractor in dividing the Work among Subcontractors or in establishing the extent of Work to be
performed by any trade.

§ 1.2.3 Unless otherwise stated in the Contract Documents, words that have well-known technical or construction
industry meanings are used in the Contract Documents in accordance with such recognized meanings.

§ 1.3 CAPITALIZATION
Terms capitalized in these General Conditions include those that are (1) specifically defined, (2) the titles of numbered
articles or (3) the titles of other documents published by the American Institute of Architects.

§ 1.4INTERPRETATION
In the interest of brevity the Contract Documents frequently omit modifying words such as "all"
such as "the" and "an," but the fact that a modificr or an article is absent from one statement and a;
not intended to affect the interpretation of either statement.

i\l

" and aticles
other is

regulatory requirements or for other purposes in connection with this §
derogation of the Architect’s or Architect’s consultants’ reserved ri

§ 1.6 TRANSMISSION OF DATA IN DI
If the parties intend to transmit Instru
shall endeavor to establish necessagy pr
Agreement or the Contract Docuffients.

ocols goerning such transmissions, unless otherwise already provided in the

ARTICLE 2 OWNER
§ 2.1 GENERAL

erson or entity identified as such in the Agreement and is referred to throughout the Contract
Documents as if si number. The Owner shall designate in writing a representative who shall have express

authority to biag

all furnish to the Contractor within fifteen days after receipt of a written request, information
levant for the Contractor to evaluate, give notice of or enforce mechanic’s lien rights. Such

§ 2.2INFORMATION AND SERVICES REQUIRED OF THE OWNER

§ 2.2.1 Prior to commencement of the Work, the Contractor may request in writing that the Owner provide reasonable
evidence that the Owner has made financial arrangements to fulfill the Owner’s obligations under the Contract.
Thereafter, the Contractor may only request such evidence if (1) the Owner fails to make payments to the Contractor
as the Contract Documents require; (2) a change in the Work materially changes the Contract Sum; or (3) the
Contractor identifies in writing a reasonable concern regarding the Owner’s ability to make payment when due. The
Owner shall furnish such evidence as a condition precedent to commencement or continuation of the Work or the
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portion of the Work affected by a material change. After the Owner furnishes the evidence, the Owner shall not
materially vary such financial arrangements without prior notice to the Contractor.

§ 2.2.2 Except for permits and fees that are the responsibility of the Contractor under the Contract Documents,
including those required under Section 3.7.1, the Owner shall secure and pay for necessary approvals, easements,
assessments and charges required for construction, use or occupancy of permanent structures or for permanent
changes in existing facilities.

§ 2.2.3 The Owner shall furnish surveys describing physical characteristics, legal limitations and utility locations for

the site of the Project, and a legal description of the site. The Contractor shall be entitled to rely on the racy of
information furnished by the Owner but shall exercise proper precautions relating to the safe performdfice of e
Work.

§ 2.2.4 The Owner shall furnish information or services required of the Owner by the Contract D

reasonable promptness. The Owner shall also furnish any other information or services un >s controf and
relevant to the Contractor’s performance of the Work with reasonable promptness aftergece the Contractor’s

written request for such information or services.

§ 2.2.5 Unless otherwise provided in the Contract Documents, the Owner shal§ odthe Contractor one copy of
the Contract Documents for purposes of making reproductions pursuant to Secti8

§ 2.3 OWNER'S RIGHT TO STOP THE WORK
If the Contractor fails to correct Work that is not in accordance wi

within a ten-day period after receipt of
default or neglect with diligence and p
have, correct such deficiencies. I
then or thereafter due the Con

action by the Owner and amountS{Qarged to the Contractor are both subject to prior approval of the Architect. If
payments then or ther tractor are not sufficient to cover such amounts, the Contractor shall pay the

ARTICLE 3
§ 3.1 GENER

s the person or entity identified as such in the Agreement and is referred to throughout the

g if singular in number. The Contractor shall be lawfully licensed, if required in the jurisdiction
ocated. The Contractor shall designate in writing a representative who shall have express

the Contractor with respect to all matters under this Contract. The term "Contractor" means the

§ 3.1.2 The Contractor shall perform the Work in accordance with the Contract Documents.
§ 3.1.3 The Contractor shall not be relieved of obligations to perform the Work in accordance with the Contract

Documents either by activities or duties of the Architect in the Architect’s administration of the Contract, or by tests,
inspections or approvals required or performed by persons or entities other than the Contractor.
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§ 3.2REVIEW OF CONTRACT DOCUMENTS AND FIELD CONDITIONS BY CONTRACTOR

§ 3.2.1 Execution of the Contract by the Contractor is a representation that the Contractor has visited the site, become
generally familiar with local conditions under which the Work is to be performed and correlated personal observations
with requirements of the Contract Documents.

§ 3.2.2 Because the Contract Documents are complementary, the Contractor shall, before starting each portion of the
Work, carefully study and compare the various Contract Documents relative to that portion of the Work, as well as the
information furnished by the Owner pursuant to Section 2.2.3, shall take field measurements of any existing

conditions related to that portion of the Work, and shall observe any conditions at the site affecting it. These

obligations are for the purpose of facilitating coordination and construction by the Contractor and are n
purpose of discovering errors, omissions, or inconsistencies in the Contract Documents; however, the
promptly report to the Architect any errors, inconsistencies or omissions discovered by or made kno

specifically provided in the Contract Documents.

§ 3.2.3 The Contractor is not required to ascertain that the Contract Documents are in acco
statutes, ordinances, codes, rules and regulations, or lawful orders of public authg Contractor shall

promptly report to the Architect any nonconformity discovered by or made kne ontractor as a request for
information in such form as the Architect may require.

§ 3.2.4 If the Contractor believes that additional cost or time is involv
Architect issues in response to the Contractor’s notices or requests
the Contractor shall make Claims as provided in Article 15. If the C

th
sthose obligations, the Contractor shall not
consistencies or omissions in the Contract

the Contractor had performed such obligations. If the Cont
be liable to the Owner or Architect for damages resulting froi
Documents, for differences between field measurem

rocedures. If the Contractor determines that such means, methods, techniques, sequences or
the Contractor shall give timely written notice to the Owner and Architect and shall not

procedures may notbe s
proceed with thatapertion o

Contractor, the Owner shall be solely responsible for any loss or damage arising solely from
eans, methods, techniques, sequences or procedures.

§ 3.3.3 The Contractor shall be responsible for inspection of portions of Work already performed to determine that
such portions are in proper condition to receive subsequent Work.

§ 3.4 LABOR AND MATERIALS

§ 3.4.1 Unless otherwise provided in the Contract Documents, the Contractor shall provide and pay for labor,
materials, equipment, tools, construction equipment and machinery, water, heat, utilities, transportation, and other
facilities and services necessary for proper execution and completion of the Work, whether temporary or permanent
and whether or not incorporated or to be incorporated in the Work.
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§ 3.4.2 Except in the case of minor changes in the Work authorized by the Architect in accordance with Sections
3.12.8 or 7.4, the Contractor may make substitutions only with the consent of the Owner, after evaluation by the
Architect and in accordance with a Change Order or Construction Change Directive.

§ 3.4.3 The Contractor shall enforce strict discipline and good order among the Contractor’s employees and other
persons carrying out the Work. The Contractor shall not permit employment of unfit persons or persons not properly
skilled in tasks assigned to them.

§ 3.5 WARRANTY
The Contractor warrants to the Owner and Architect that materials and equipment furnished under the ill be
of good quality and new unless the Contract Documents require or permit otherwise. The Contractor
that the Work will conform to the requirements of the Contract Documents and will be free fromggef

conforming to these requirements may be considered defective. The Contractor’s warran
damage or defect caused by abuse, alterations to the Work not executed by the Contract@r, i sufficient
maintenance, improper operation, or normal wear and tear and normal usage. If required
Contractor shall furnish satisfactory evidence as to the kind and quality of materi

§ 3.6 TAXES
The Contractor shall pay sales, consumer, use and similar taxes for the WOTrK'E he Contractor that are
legally enacted when bids are received or negotiations concluded, wheli ective or merely scheduled to

go into effect.

§ 3.7 PERMITS, FEES, NOTICES AND COMPLIANCE WITH
§ 3.7.1 Unless otherwise provided in the Contract Docume
permit as well as for other permits, fees, licenses, and inspe
execution and completion of the Work that are custogarily secu

to be contrary to applicable laws, statutes, ordinances, codes, rules
ies, the Contractor shall assume appropriate responsibility for such

ysical conditions that differ materially from those indicated in the Contract Documents or
itions of an unusual nature, that differ materially from those ordinarily found to exist and

ly provide notice to the Owner and the Architect before conditions are disturbed and in no
after first observance of the conditions. The Architect will promptly investigate such
rchitect determines that they differ materially and cause an increase or decrease in the
¥or time required for, performance of any part of the Work, will recommend an equitable
Contract Sum or Contract Time, or both. If the Architect determines that the conditions at the site are
rially different from those indicated in the Contract Documents and that no change in the terms of the Contract
is justi the Architect shall promptly notify the Owner and Contractor in writing, stating the reasons. If either party
disputes the Architect’s determination or recommendation, that party may proceed as provided in Article 15.

§ 3.7.5If, in the course of the Work, the Contractor encounters human remains or recognizes the existence of burial
markers, archaeological sites or wetlands not indicated in the Contract Documents, the Contractor shall immediately
suspend any operations that would affect them and shall notify the Owner and Architect. Upon receipt of such notice,
the Owner shall promptly take any action necessary to obtain governmental authorization required to resume the
operations. The Contractor shall continue to suspend such operations until otherwise instructed by the Owner but shall
continue with all other operations that do not affect those remains or features. Requests for adjustments in the Contract
Sum and Contract Time arising from the existence of such remains or features may be made as provided in Article 15.
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§ 3.8 ALLOWANCES

§ 3.8.1 The Contractor shall include in the Contract Sum all allowances stated in the Contract Documents. Items
covered by allowances shall be supplied for such amounts and by such persons or entities as the Owner may direct, but
the Contractor shall not be required to employ persons or entities to whom the Contractor has reasonable objection.

§ 3.8.2 Unless otherwise provided in the Contract Documents,
1 Allowances shall cover the cost to the Contractor of materials and equipment delivered at the site and
all required taxes, less applicable trade discounts;
.2 Contractor’s costs for unloading and handling at the site, labor, installation costs, overh rofit and
other expenses contemplated for stated allowance amounts shall be included in the C
not in the allowances; and
.3 Whenever costs are more than or less than allowances, the Contract Sum shall b
by Change Order. The amount of the Change Order shall reflect (1) the difference b 1 costs
and the allowances under Section 3.8.2.1 and (2) changes in Contractor’s ¢

§ 3.8.3 Materials and equipment under an allowance shall be selected by the Owner with

§ 3.9 SUPERINTENDENT

repare a submittal schedule, promptly after being awarded the Contract and thereafter
ent submittal schedule, and shall submit the schedule(s) for the Architect’s approval.
1 shall not unreasonably be delayed or withheld. The submittal schedule shall (1) be

BBtitractor fails to submit a submittal schedule, the Contractor shall not be entitled to any increase in
extension of Contract Time based on the time required for review of submittals.

Owner and Architect.

§ 3.11 DOCUMENTS AND SAMPLES AT THE SITE

The Contractor shall maintain at the site for the Owner one copy of the Drawings, Specifications, Addenda, Change
Orders and other Modifications, in good order and marked currently to indicate field changes and selections made
during construction, and one copy of approved Shop Drawings, Product Data, Samples and similar required
submittals. These shall be available to the Architect and shall be delivered to the Architect for submittal to the Owner
upon completion of the Work as a record of the Work as constructed.
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Init.

§ 3.12 SHOP DRAWINGS, PRODUCT DATA AND SAMPLES

§ 3.12.1 Shop Drawings are drawings, diagrams, schedules and other data specially prepared for the Work by the
Contractor or a Subcontractor, Sub-subcontractor, manufacturer, supplier or distributor to illustrate some portion of
the Work.

§ 3.12.2 Product Data are illustrations, standard schedules, performance charts, instructions, brochures, diagrams and
other information furnished by the Contractor to illustrate materials or equipment for some portion of the Work.

§ 3.12.3 Samples are physical examples that illustrate materials, equipment or workmanship and establish standards
by which the Work will be judged.

§ 3.12.4 Shop Drawings, Product Data, Samples and similar submittals are not Contract Documents. @heir e is
to demonstrate the way by which the Contractor proposes to conform to the information given angg th&lesign cgifcept
expressed in the Contract Documents for those portions of the Work for which the Contract Docu
submittals. Review by the Architect is subject to the limitations of Section 4.2.7. Informati
the Architect is not expected to take responsive action may be so identified in the Contr

upon which
mittals that

§ 3.12.5 The Contractor shall review for compliance with the Contract Docum g and submit to the
Architect Shop Drawings, Product Data, Samples and similar submittals required ntract Documents in
accordance with the submittal schedule approved by the Architect or, in approved submittal
schedule, with reasonable promptness and in such sequence as to cau: c"Work or in the activities of the

Owner or of separate contractors.

§ 3.12.6 By submitting Shop Drawings, Product Data, Samplg ittals, the Contractor represents to the
; t , (2) determined and verified materials,
field measurements and field construction criteria related the 1 do so and (3) checked and coordinated the

Ot the Work and of the Contract Documents.

§ 3.12.7 The Contractor shall perform no portia
review of Shop Drawings, Product Data, Sampl

ilar submittals unless the Contractor has specifically informed the Architect
in writing of such deviation at th ¢ of submittal and (1) the Architect has given written approval to the specific
k, or (2) a Change Order or Construction Change Directive has been issued
The Contractor shall not be relieved of responsibility for errors or omissions in Shop

ples or similar submittals by the Architect’s approval thereof.

shall direct specific attention, in writing or on resubmitted Shop Drawings, Product Data,
ittals, to revisions other than those requested by the Architect on previous submittals. In the
notice, the Architect’s approval of a resubmission shall not apply to such revisions.

ure or engineering unless such services are specifically required by the Contract Documents for a portion of
unless the Contractor needs to provide such services in order to carry out the Contractor’s responsibilities
for construction means, methods, techniques, sequences and procedures. The Contractor shall not be required to
provide professional services in violation of applicable law. If professional design services or certifications by a
design professional related to systems, materials or equipment are specifically required of the Contractor by the
Contract Documents, the Owner and the Architect will specify all performance and design criteria that such services
must satisfy. The Contractor shall cause such services or certifications to be provided by a properly licensed design
professional, whose signature and seal shall appear on all drawings, calculations, specifications, certifications, Shop
Drawings and other submittals prepared by such professional. Shop Drawings and other submittals related to the Work
designed or certified by such professional, if prepared by others, shall bear such professional’s written approval when
submitted to the Architect. The Owner and the Architect shall be entitled to rely upon the adequacy, accuracy and
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completeness of the services, certifications and approvals performed or provided by such design professionals,
provided the Owner and Architect have specified to the Contractor all performance and design criteria that such
services must satisfy. Pursuant to this Section 3.12.10, the Architect will review, approve or take other appropriate
action on submittals only for the limited purpose of checking for conformance with information given and the design
concept expressed in the Contract Documents. The Contractor shall not be responsible for the adequacy of the
performance and design criteria specified in the Contract Documents.

§ 3.13 USE OF SITE

The Contractor shall confine operations at the site to areas permitted by applicable laws, statutes, ordinances, codes,
rules and regulations, and lawful orders of public authorities and the Contract Documents and shall not sonably
encumber the site with materials or equipment.

§ 3.14 CUTTING AND PATCHING
§ 3.14.1 The Contractor shall be responsible for cutting, fitting or patching required to complete t
its parts fit together properly. All areas requiring cutting, fitting and patching shall be resto
prior to the cutting, fitting and patching, unless otherwise required by the Contract Do

§ 3.14.2 The Contractor shall not damage or endanger a portion of the Work or fidl§ : completed

withheld. The Contractor shall not unreasonably withhold from the O parate contractor the Contractor’s
consent to cutting or otherwise altering the Work.

§ 3.15 CLEANING UP
§ 3.15.1 The Contractor shall keep the premises and surroufid ec¥rom accumulation of waste materials or
rubbish caused by operations under the Contract. At comple! ork, the Contractor shall remove waste

materials, rubbish, the Contractor’s tools, construction equipme afdchinery and surplus materials from and about
the Project.

§ 3.15.2 If the Contractor fails to clean up as pr
shall be entitled to reimbursement from a

ontract Documents, the Owner may do so and Owner

§ 3.16 ACCESS TO WORK
The Contractor shall provide the@@wner tect access to the Work in preparation and progress wherever
located.

§ 3.17 ROYALTIES, P
The Contractor shal

and shall hold the Owner and Architect harmless from loss on account thereof, but shall
ense or loss when a particular design, process or product of a particular manufacturer or

d design, process or product is an infringement of a copyright or a patent, the Contractor shall
loss unless such information is promptly furnished to the Architect.

ICATION

o the fullest extent permitted by law the Contractor shall indemnify and hold harmless the Owner, Architect,
Architect’s consultants, and agents and employees of any of them from and against claims, damages, losses and
expenses, including but not limited to attorneys’ fees, arising out of or resulting from performance of the Work,
provided that such claim, damage, loss or expense is attributable to bodily injury, sickness, disease or death, or to
injury to or destruction of tangible property (other than the Work itself), but only to the extent caused by the negligent
acts or omissions of the Contractor, a Subcontractor, anyone directly or indirectly employed by them or anyone for
whose acts they may be liable, regardless of whether or not such claim, damage, loss or expense is caused in part by a
party indemnified hereunder. Such obligation shall not be construed to negate, abridge, or reduce other rights or
obligations of indemnity that would otherwise exist as to a party or person described in this Section 3.18.
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§ 3.18.2 In claims against any person or entity indemnified under this Section 3.18 by an employee of the Contractor,
a Subcontractor, anyone directly or indirectly employed by them or anyone for whose acts they may be liable, the
indemnification obligation under Section 3.18.1 shall not be limited by a limitation on amount or type of damages,
compensation or benefits payable by or for the Contractor or a Subcontractor under workers’ compensation acts,
disability benefit acts or other employee benefit acts.

ARTICLE 4 ARCHITECT
§ 4.1 GENERAL

§ 4.1.1 The Owner shall retain an architect lawfully licensed to practice architecture or an entity lawfully practicing
architecture in the jurisdiction where the Project is located. That person or entity is identified as the Architect in the
Agreement and s referred to throughout the Contract Documents as if singular in number.

§ 4.1.2 Duties, responsibilities and limitations of authority of the Architect as set forth in the Con
not be restricted, modified or extended without written consent of the Owner, Contractor and Arch . shall
not be unreasonably withheld.

§ 4.1.3 If the employment of the Architect is terminated, the Owner shall employ a succes itect as to whom the
Contractor has no reasonable objection and whose status under the Contract Doc of the Architect.

§ 4.2 ADMINISTRATION OF THE CONTRACT
§ 4.2.1 The Architect will provide administration of the Contract as des ib
an Owner’s representative during construction until the date the Archit

the Owner, to become generally familiar with the progress ~@ 3
determine in general if the Work observed is being performed @ er indicating that the Work, when fully
completed, will be in accordance with the Contract Documents. Sgoyever, the Architect will not be required to make
e quality of quantity of the Work. The Architect will not have

ion means, methods, techniques, sequences or procedures, or
¥ Work, since these are solely the Contractor’s rights and
as provided in Section 3.3.1.

portion of the Work completed, and to

Se.aufl report to the Owner (1) known deviations from the Contract
nstruction schedule submitted by the Contractor, and (2) defects and

e Architect will not be responsible for the Contractor’s failure to perform the
e requirdiients of the Contract Documents. The Architect will not have control over or
responsible for acts or omissions of the Contractor, Subcontractors, or their agents or

§ 424CO NS FACILITATING CONTRACT ADMINISTRATION

Except as of ided in the Contract Documents or when direct communications have been specially
authori offind Contractor shall endeavor to communicate with each other through the Architect about
m OUBBT or relating to the Contract. Communications by and with the Architect’s consultants shall be

itect. Communications by and with Subcontractors and material suppliers shall be through the

§ 4.2.5 Based on the Architect’s evaluations of the Contractor’s Applications for Payment, the Architect will review
and certify the amounts due the Contractor and will issue Certificates for Payment in such amounts.

§ 4.2.6 The Architect has authority to reject Work that does not conform to the Contract Documents. Whenever the
Architect considers it necessary or advisable, the Architect will have authority to require inspection or testing of the
Work in accordance with Sections 13.5.2 and 13.5.3, whether or not such Work is fabricated, installed or completed.
However, neither this authority of the Architect nor a decision made in good faith either to exercise or not to exercise
such authority shall give rise to a duty or responsibility of the Architect to the Contractor, Subcontractors, material and
equipment suppliers, their agents or employees, or other persons or entities performing portions of the Work.
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§ 4.2.7 The Architect will review and approve, or take other appropriate action upon, the Contractor’s submittals such
as Shop Drawings, Product Data and Samples, but only for the limited purpose of checking for conformance with
information given and the design concept expressed in the Contract Documents. The Architect’s action will be taken
in accordance with the submittal schedule approved by the Architect or, in the absence of an approved submittal
schedule, with reasonable promptness while allowing sufficient time in the Architect’s professional judgment to
permit adequate review. Review of such submittals is not conducted for the purpose of determining the accuracy and
completeness of other details such as dimensions and quantities, or for substantiating instructions for installation or
performance of equipment or systems, all of which remain the responsibility of the Contractor as required by the
Contract Documents. The Architect’s review of the Contractor’s submittals shall not relieve the Contra,
obligations under Sections 3.3, 3.5 and 3.12. The Architect’s review shall not constitute approval of s
or, unless otherwise specifically stated by the Architect, of any construction means, methods, techniq
procedures. The Architect’s approval of a specific item shall not indicate approval of an assembl
a component.

§ 428 The Architect will prepare Change Orders and Construction Change Directives;

final completion; issue Certificates of Substantial Completion pursuant tg
Owner, for the Owner’s review and records, written warranties and re
assembled by the Contractor pursuant to Section 9.10; and issue a final
9.10.

more project representatives to assist in
carrying out the Architect’s respon51b1]1t1es at the 51te The ditiés gonsibilities and limitations of authority of such

§ 4.2.11 The Architect will interpret and decid 4@ oncerning performance under, and requirements of, the
gfOwner or Contractor. The Architect’s response to such requests
will be made in writing within any time Ji gred@upon or otherwise with reasonable promptness.

§ 4.2.12 Interpretations and decisi ' ect will be consistent with the intent of, and reasonably inferable
from, the Contract Documents a;
o secure faithful performance by both Owner and Contractor, will not show
le for results of interpretations or decisions rendered in good faith.

ill review and respond to requests for information about the Contract Documents. The
such requests will be made in writing within any time limits agreed upon or otherwise with
fappropriate, the Architect will prepare and issue supplemental Drawings and Specifications

§ 5.1.1 A Subcontractor is a person or entity who has a direct contract with the Contractor to perform a portion of the
Work at the site. The term "Subcontractor" is referred to throughout the Contract Documents as if singular in number
and means a Subcontractor or an authorized representative of the Subcontractor. The term "Subcontractor” does not
include a separate contractor or subcontractors of a separate contractor.

§ 5.1.2 A Sub-subcontractor is a person or entity who has a direct or indirect contract with a Subcontractor to perform
a portion of the Work at the site. The term "Sub-subcontractor" is referred to throughout the Contract Documents as if
singular in number and means a Sub-subcontractor or an authorized representative of the Sub-subcontractor.
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§ 5.2 AWARD OF SUBCONTRACTS AND OTHER CONTRACTS FOR PORTIONS OF THE WORK

§ 5.2.1 Unless otherwise stated in the Contract Documents or the bidding requirements, the Contractor, as soon as
practicable after award of the Contract, shall furnish in writing to the Owner through the Architect the names of
persons or entities (including those who are to furnish materials or equipment fabricated to a special design) proposed
for each principal portion of the Work. The Architect may reply within 14 days to the Contractor in writing stating (1)
whether the Owner or the Architect has reasonable objection to any such proposed person or entity or (2) that the
Architect requires additional time for review. Failure of the Owner or Architect to reply within the 14-day period shall
constitute notice of no reasonable objection.

§ 5.2.2 The Contractor shall not contract with a proposed person or entity to whom the Owner or Archi as made
reasonable and timely objection. The Contractor shall not be required to contract with anyone to who e Comtractor
has made reasonable objection.

§ 5.2.3 If the Owner or Architect has reasonable objection to a person or entity proposed by the
Contractor shall propose another to whom the Owner or Architect has no reasonable obje
rejected Subcontractor was reasonably capable of performing the Work, the Contract S
increased or decreased by the difference, if any, occasioned by such change, and an appro nge Order shall be
issued before commencement of the substitute Subcontractor’s Work. However, the’Contract Sum or
Contract Time shall be allowed for such change unless the Contractor has acte sponsively in
submitting names as required.

§ 5.2.4 The Contractor shall not substitute a Subcontractor, person or € sl¥selected if the Owner or
Architect makes reasonable objection to such substitution.

§ 5.3 SUBCONTRACTUAL RELATIONS
By appropriate agreement, written where legally required {4 ge Qontractor shall require each Subcontractor,
nd to the Contractor by terms of the Contract

Documents, and to assume toward the Contractor al i sffind responsibilities, including the responsibility

d by the Subcontractor so that subcontracting thereof will
tractor, unless specifically provided otherwise in the

ed1€s and redress against the Contractor that the Contractor, by the
diic appropriate, the Contractor shall require each Subcontractor to

not prejudice such rights, and shall alloy
subcontract agreement, the benefit of a
Contract Documents, has against
enter into similar agreements wight Sub-s )
Subcontractor, prior to the ex the subcontract agreement, copies of the Contract Documents to which the
Subcontractor will be bound, an on written request of the Subcontractor, identify to the Subcontractor terms and
agreement that may be at variance with the Contract Documents.

IGNMENT OF SUBCONTRACTS
agreement for a portion of the Work is assigned by the Contractor to the Owner, provided that

on 14.2 and only for those subcontract agreements that the Owner accepts by notifying the
beontractor and Contractor in writing; and

assignment is subject to the prior rights of the surety, if any, obligated under bond relating to the
Contract.

When the Owner accepts the assignment of a subcontract agreement, the Owner assumes the Contractor’s rights and
obligations under the subcontract.

§ 5.4.2 Upon such assignment, if the Work has been suspended for more than 30 days, the Subcontractor’s
compensation shall be equitably adjusted for increases in cost resulting from the suspension.

§ 5.4.3 Upon such assignment to the Owner under this Section 5.4, the Owner may further assign the subcontract to a
successor contractor or other entity. If the Owner assigns the subcontract to a successor contractor or other entity, the
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Owner shall nevertheless remain legally responsible for all of the successor contractor’s obligations under the
subcontract.

ARTICLE 6 CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS

§ 6.1 OWNER’S RIGHT TO PERFORM CONSTRUCTION AND TO AWARD SEPARATE CONTRACTS

§ 6.1.1 The Owner reserves the right to perform construction or operations related to the Project with the Owner’s own
forces, and to award separate contracts in connection with other portions of the Project or other construction or
operations on the site under Conditions of the Contract identical or substantially similar to these including those
portions related to insurance and waiver of subrogation. If the Contractor claims that delay or additional cost is

the site, the term "Contractor" in the Contract Documents in each case shall mean the Contract
separate Owner-Contractor Agreement.

§ 6.1.3 The Owner shall provide for coordination of the activities of the Owner’s own separate

contractor with the Work of the Contractor, who shall cooperate with them. The Contracto icipate with other
separate contractors and the Owner in reviewing their construction schedules. Th i ake any revisions
to the construction schedule deemed necessary after a joint review and mutual ML he Construction schedules

shall then constitute the schedules to be used by the Contractor, separate contract® Owner until subsequently
revised.
§ 6.1.4 Unless otherwise provided in the Contract Documents, whegthe'@ pétforms construction or operations

related to the Project with the Owner’s own forces, the Owner shall
and to have the same rights that apply to the Contractor und

on ns of the Contract, including, without

excluding others, those stated in Article 3, this Article 6 a , I¥and 12.

§ 6.2 MUTUAL RESPONSIBILITY

§ 6.2.1 The Contractor shall afford the Owner ang abate contractors reasonable opportunity for introduction and
storage of their materials and equipment and p afice of their activities, and shall connect and coordinate the

the Contractor so to report shall constitute an acknowledgment that the
Owner’s or separate contractor’s pleted or partially completed construction is fit and proper to receive the
Contractor’s Work, ex asto de not then reasonably discoverable.

§ 6.2.3 The Contra®lor sh@ll reimburse the Owner for costs the Owner incurs that are payable to a separate contractor
because ofth

actor for costs the Contractor incurs because of a separate contractor’s delays, improperly
timed activifies, dama@e to the Work or defective construction.

getor shall promptly remedy damage the Contractor wrongfully causes to completed or partially
ruction or to property of the Owner or separate contractors as provided in Section 10.2.5.

described for the Contractor in Section 3.14.

§ 6.3 OWNER'S RIGHT TO CLEAN UP

If a dispute arises among the Contractor, separate contractors and the Owner as to the responsibility under their
respective contracts for maintaining the premises and surrounding area free from waste materials and rubbish, the
Owner may clean up and the Architect will allocate the cost among those responsible.
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ARTICLE 7 CHANGES IN THE WORK

§ 7.1 GENERAL

§ 7.1.1 Changes in the Work may be accomplished after execution of the Contract, and without invalidating the
Contract, by Change Order, Construction Change Directive or order for a minor change in the Work, subject to the
limitations stated in this Article 7 and elsewhere in the Contract Documents.

§ 7.1.2 A Change Order shall be based upon agreement among the Owner, Contractor and Architect; a Construction
Change Directive requires agreement by the Owner and Architect and may or may not be agreed to by the Contractor;
an order for a minor change in the Work may be issued by the Architect alone.

§ 7.1.3 Changes in the Work shall be performed under applicable provisions of the Contract Documeg§s, and the
Contractor shall proceed promptly, unless otherwise provided in the Change Order, Construction Chafige Dj or
order for a minor change in the Work.

§ 7.2 CHANGE ORDERS
§ 7.2.1 A Change Order is a written instrument prepared by the Architect and signed bygghe er, ractor and
Architect stating their agreement upon all of the following:

A The change in the Work;

.2 The amount of the adjustment, if any, in the Contract Sum; and

.3 The extent of the adjustment, if any, in the Contract Time.

§ 7.3 CONSTRUCTION CHANGE DIRECTIVES
§ 7.3.1 A Construction Change Directive is a written order prepar
Architect, directing a change in the Work prior to agreement on adj

ct and signed by the Owner and

, in the Contract Sum or Contract
alidating the Contract, order changes in
the Work within the general scope of the Contract consisti eletions or other revisions, the Contract

Sum and Contract Time being adjusted accordingly.

Contract Documents or subsequently agreed upon;
in a manner agreed upon by the parties and a mutually acceptable fixed or

ially changed in a proposed Change Order or Construction Change Directive so that
such unfiprices to quantities of Work proposed will cause substantial inequity to the Owner or

eipt of a Construction Change Directive, the Contractor shall promptly proceed with the change in the
Worlinvolved and advise the Architect of the Contractor’s agreement or disagreement with the method, if any,

Contract Time.

§ 7.3.6 A Construction Change Directive signed by the Contractor indicates the Contractor’s agreement therewith,
including adjustment in Contract Sum and Contract Time or the method for determining them. Such agreement shall
be effective immediately and shall be recorded as a Change Order.

§ 7.3.7 If the Contractor does not respond promptly or disagrees with the method for adjustment in the Contract Sum,
the Architect shall determine the method and the adjustment on the basis of reasonable expenditures and savings of
those performing the Work attributable to the change, including, in case of an increase in the Contract Sum, an amount
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for overhead and profit as set forth in the Agreement, or if no such amount is set forth in the Agreement, a reasonable
amount. In such case, and also under Section 7.3.3.3, the Contractor shall keep and present, in such form as the
Architect may prescribe, an itemized accounting together with appropriate supporting data. Unless otherwise provided
in the Contract Documents, costs for the purposes of this Section 7.3.7 shall be limited to the following:
.1 Costs of labor, including social security, old age and unemployment insurance, fringe benefits required
by agreement or custom, and workers’ compensation insurance;
.2 Costs of materials, supplies and equipment, including cost of transportation, whether incorporated or

consumed;

.3 Rental costs of machinery and equipment, exclusive of hand tools, whether rented from the Contractor
or others;

4 Costs of premiums for all bonds and insurance, permit fees, and sales, use or similar tax§5 relatgd to the
Work; and

5 Additional costs of supervision and field office personnel directly attributable to

§ 7.3.8 The amount of credit to be allowed by the Contractor to the Owner for a deletion o
decrease in the Contract Sum shall be actual net cost as confirmed by the Architect.

covering related Work or substitutions are involved in a change, the allowance for overhe fit shall be figured
on the basis of net increase, if any, with respect to that change.

may request payment for Work completed under the Construction Chang i Afpplications for Payment. The
Architect will make an interim determination for purposes of monthl payment for those costs and
certify for payment the amount that the Architect determines, in

; in the Work not involving adjustment in the Contract Sum or
extension of the Contract Time an with the intent of the Contract Documents. Such changes will be

effected by written order signe

ARTICLE 8 TIME

§ 8.1 DEFINITIONS

§ 8.1.1 Unless other rovided, Contract Time is the period of time, including authorized adjustments, allotted in
the Contract Docufifent: Substantial Completion of the Work.

amencement of the Work is the date established in the Agreement.
tantial Completion is the date certified by the Architect in accordance with Section 9.8.

"day" as used in the Contract Documents shall mean calendar day unless otherwise specifically

§ 8.2 PROGRESS AND COMPLETION
§ 8.2.1 Time limits stated in the Contract Documents are of the essence of the Contract. By executing the Agreement
the Contractor confirms that the Contract Time is a reasonable period for performing the Work.

§ 8.2.2 The Contractor shall not knowingly, except by agreement or instruction of the Owner in writing, prematurely
commence operations on the site or elsewhere prior to the effective date of insurance required by Article 11 to be
furnished by the Contractor and Owner. The date of commencement of the Work shall not be changed by the effective
date of such insurance.
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§ 8.2.3 The Contractor shall proceed expeditiously with adequate forces and shall achieve Substantial Completion
within the Contract Time.

§ 8.3 DELAYS AND EXTENSIONS OF TIME

§ 8.3.1 If the Contractor is delayed at any time in the commencement or progress of the Work by an act or neglect of
the Owner or Architect, or of an employee of either, or of a separate contractor employed by the Owner; or by changes
ordered in the Work; or by labor disputes, fire, unusual delay in deliveries, unavoidable casualties or other causes
beyond the Contractor’s control; or by delay authorized by the Owner pending mediation and arbitration; or by other
causes that the Architect determines may justify delay, then the Contract Time shall be extended by Change Order for
such reasonable time as the Architect may determine.

§ 8.3.2 Claims relating to time shall be made in accordance with applicable provisions of Article 15.

§ 8.3.3 This Section 8.3 does not preclude recovery of damages for delay by either party under othSgpro of the
Contract Documents.

ARTICLE 9 PAYMENTS AND COMPLETION \
§ 9.1 CONTRACT SUM
The Contract Sum is stated in the Agreement and, including authorized adjustm@ Stotal amount payable by the
Owner to the Contractor for performance of the Work under the Contract Docuni€g

§ 9.2 SCHEDULE OF VALUES

Where the Contract is based on a stipulated sum or Guaranteed MagsimUig)P e Contractor shall submit to the
Architect, before the first Application for Payment, a schedule of va all@eadifie the entire Contract Sum to the
various portions of the Work and prepared in such form and g#pp@ted ucHl data to substantiate its accuracy as the
Architect may require. This schedule, unless objected to b é’ III ct, Shall be used as a basis for reviewing the

Contractor’s Applications for Payment.

§ 9.3 APPLICATIONS FOR PAYMENT
§ 9.3.1 At least ten days before the date establigh gach progress payment, the Contractor shall submit to the
Architect an itemized Application for Payment fired in accordance with the schedule of values, if required under

9, such applications may include requests for payment on account of changes in
rized by Construction Change Directives, or by interim determinations of the

erwise provided in the Contract Documents, payments shall be made on account of materials and
red and suitably stored at the site for subsequent incorporation in the Work. If approved in advance
wrer, payment may similarly be made for materials and equipment suitably stored off the site at a location
agreed Wpn in writing. Payment for materials and equipment stored on or off the site shall be conditioned upon
compliance by the Contractor with procedures satisfactory to the Owner to establish the Owner’s title to such materials
and equipment or otherwise protect the Owner’s interest, and shall include the costs of applicable insurance, storage
and transportation to the site for such materials and equipment stored off the site.

§ 9.3.3 The Contractor warrants that title to all Work covered by an Application for Payment will pass to the Owner no
Jater than the time of payment. The Contractor further warrants that upon submittal of an Application for Payment all
Work for which Certificates for Payment have been previously issued and payments received from the Owner shall, to
the best of the Contractor’s knowledge, information and belief, be free and clear of liens, claims, security interests or
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encumbrances in favor of the Contractor, Subcontractors, material suppliers, or other persons or entities making a
claim by reason of having provided labor, materials and equipment relating to the Work.

§ 9.4 CERTIFICATES FOR PAYMENT

§ 9.4.1 The Architect will, within seven days after receipt of the Contractor’s Application for Payment, either issue to
the Owner a Certificate for Payment, with a copy to the Contractor, for such amount as the Architect determines is
properly due, or notify the Contractor and Owner in writing of the Architect’s reasons for withholding certification in
whole or in part as provided in Section 9.5.1.

the Work is in accordance with the Contract Documents. The foregoing representations are subj
the Work for conformance with the Contract Documents upon Substantial Completlon to results

§ 9.5 DECISIONS TO WITHHOLD CERTIFICATION

§ 9.5.1 The Architect may withhold a Certificate for Paymen , to the extent reasonably necessary to
er required by Section 9.4.2 cannot be
Application, the Architect will notify the

he Contrd d Archltect cannot agree on a revised amount,

Contractor and Owner as provided in Section 9.4.1.
the Architect will promptly issue a Certificate for
representations to the Owner. The Architect m athhold a Certificate for Payment or, because of subsequently
; crtificate for Payment previously issued, to such extent as
he Owner from loss for which the Contractor is responsible,

may be necessary in the Architect’s opini
including loss resulting from acts and g

Owner or a separate contractor;
nce that the Work will not be completed within the Contract Time, and that the unpaid
ould not be adequate to cover actual or liquidated damages for the anticipated delay; or
ailure to carry out the Work in accordance with the Contract Documents.

issue joint checks to the Contractor and to any Subcontractor or material or equipment suppliers to whom the
Contractor failed to make payment for Work properly performed or material or equipment suitably delivered. If the
Owner makes payments by joint check, the Owner shall notify the Architect and the Architect will reflect such
payment on the next Certificate for Payment.

§ 9.6 PROGRESS PAYMENTS
§ 9.6.1 After the Architect has issued a Certificate for Payment, the Owner shall make payment in the manner and
within the time provided in the Contract Documents, and shall so notify the Architect.
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§ 9.6.2 The Contractor shall pay each Subcontractor no later than seven days after receipt of payment from the Owner
the amount to which the Subcontractor is entitled, reflecting percentages actually retained from payments to the
Contractor on account of the Subcontractor’s portion of the Work. The Contractor shall, by appropriate agreement
with each Subcontractor, require each Subcontractor to make payments to Sub-subcontractors in a similar manner.

§ 9.6.3 The Architect will, on request, furnish to a Subcontractor, if practicable, information regarding percentages of
completion or amounts applied for by the Contractor and action taken thercon by the Architect and Owner on account
of portions of the Work done by such Subcontractor.

§ 9.6.4 The Owner has the right to request written evidence from the Contractor that the Contractor has erly paid
Subcontractors and material and equipment suppliers amounts paid by the Owner to the Contractor f
Work. Ifthe Contractor fails to furnish such evidence within seven days, the Owner shall have the ri
Subcontractors to ascertain whether they have been properly paid. Neither the Owner nor Archi
obligation to pay or to see to the payment of money to a Subcontractor, except as may otherwise law.

§ 9.6.5 Contractor payments to material and equipment suppliers shall be treated ina
in Sections 9.6.2, 9.6.3 and 9.6.4.

§ 9.6.6 A Certificate for Payment, a progress payment, or partial or entire use ¢
Owner shall not constitute acceptance of Work not in accordance with the Contra

§ 9.6.7 Unless the Contractor provides the Owner with a payment bo
payments received by the Contractor for Work properly performe
the Contractor for those Subcontractors or suppliers who performed

Hing contained herein shall require
money to be placed in a separate account and not comming ey Of the Contractor, shall create any fiduciary

liability or tort liability on the part of the Contractor for brea

§ 9.7 FAILURE OF PAYMENT
If the Architect does not issue a Certificate for
receipt of the Contractor’s Application
after the date established in the Contrag

gh no fault of the Contractor, within seven days after
if the Owner does not pay the Contractor within seven days
amount certified by the Architect or awarded by binding

feven additional days® written notice to the Owner and Architect,

ion is the stage in the progress of the Work when the Work or designated portion thereof is
nce with the Contract Documents so that the Owner can occupy or utilize the Work for

oaffactor considers that the Work, or a portion thereof which the Owner agrees to accept
Intially complete, the Contractor shall prepare and submit to the Architect a comprehensive list of
leted or corrected prior to final payment. Failure to include an item on such list does not alter the

§ 9.8.3 Upon receipt of the Contractor’s list, the Architect will make an inspection to determine whether the Work or
designated portion thereof is substantially complete. If the Architect’s inspection discloses any item, whether or not
included on the Contractor’s list, which is not sufficiently complete in accordance with the Contract Documents so
that the Owner can occupy or utilize the Work or designated portion thereof for its intended use, the Contractor shall,
before issuance of the Certificate of Substantial Completion, complete or correct such item upon notification by the
Architect. In such case, the Contractor shall then submit a request for another inspection by the Architect to determine
Substantial Completion.
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§ 9.8.4 When the Work or designated portion thereof is substantially complete, the Architect will prepare a Certificate
of Substantial Completion that shall establish the date of Substantial Completion, shall establish responsibilities of the
Owner and Contractor for security, maintenance, heat, utilities, damage to the Work and insurance, and shall fix the
time within which the Contractor shall finish all items on the list accompanying the Certificate. Warranties required by
the Contract Documents shall commence on the date of Substantial Completion of the Work or designated portion
thereof unless otherwise provided in the Certificate of Substantial Completion.

§ 9.8.5 The Certificate of Substantial Completion shall be submitted to the Owner and Contractor for their written
acceptance of responsibilities assigned to them in such Certificate. Upon such acceptance and consent of surety, if any,
the Owner shall make payment of retainage applying to such Work or designated portion thereof. Such ent shall
be adjusted for Work that is incomplete or not in accordance with the requirements of the Contract ume

§ 9.9 PARTIAL OCCUPANCY OR USE
§ 9.9.1 The Owner may occupy or use any completed or partially completed portion of the Work
such portion is designated by separate agreement with the Contractor, provided such occu
by the insurer as required under Section 11.3.1.5 and authorized by public authorities hdxi

hen
consented to

a list to the Architect as provided under Section 9.8.2. Consent of the §
be unreasonably withheld. The stage of the progress of the Work

§ 9.9.2 Immediately prior to such partial occupancy or use
the area to be occupied or portion of the Work to be used in

ractor and Architect shall jointly inspect
ermine and record the condition of the Work.

§ 9.9.3 Unless otherwise agreed upon, partial occufe or use of a’portion or portions of the Work shall not constitute
of the Contract Documents.

§ 9.10 FINAL COMPLETION AND FINA
§ 9.10.1 Upon receipt of the Contractorf$ ptic®’that the Work is ready for final inspection and acceptance and
upon receipt of a final Application :

Bi¥the Owner or the Owner s property might be respon51b]e or encumbered (less amounts withheld
been paid or otherwise satisfied, (2) a certificate evidencing that insurance required by the Contract

knows of no 'substantial reason that the insurance will not be renewable to cover the period required by the Contract
Documents, (4) consent of surety, if any, to final payment and (5), if required by the Owner, other data establishing
payment or satisfaction of obligations, such as receipts, releases and waivers of liens, claims, security interests or
encumbrances arising out of the Contract, to the extent and in such form as may be designated by the Owner. If a
Subcontractor refuses to furnish a release or waiver required by the Owner, the Contractor may furnish a bond
satisfactory to the Owner to indemnify the Owner against such lien. If such lien remains unsatisfied afier payments are
made, the Contractor shall refund to the Owner all money that the Owner may be compelled to pay in discharging such
lien, including all costs and reasonable attorneys’ fees.
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§ 9.10.3 If, after Substantial Completion of the Work, final completion thereof is materially delayed through no fault
of the Contractor or by issuance of Change Orders affecting final completion, and the Architect so confirms, the
Owner shall, upon application by the Contractor and certification by the Architect, and without terminating the
Contract, make payment of the balance due for that portion of the Work fully completed and accepted. If the remaining
balance for Work not fully completed or corrected is less than retainage stipulated in the Contract Documents, and if
bonds have been furnished, the written consent of surety to payment of the balance due for that portion of the Work
fully completed and accepted shall be submitted by the Contractor to the Architect prior to certification of such
payment. Such payment shall be made under terms and conditions governing final payment, except that it shall not
constitute a waiver of claims.

§ 9.10.4 The making of final payment shall constitute a waiver of Claims by the Owner except those sing
A liens, Claims, security interests or encumbrances arising out of the Contract and unse ;
.2 failure of the Work to comply with the requirements of the Contract Documents;
3 terms of special warranties required by the Contract Documents.

ute a waiver
ttled at the time of

§ 9.10.5 Acceptance of final payment by the Contractor, a Subcontractor or material su jer
of claims by that payee except those previously made in writing and identified by that pay
final Application for Payment.

S

ARTICLE 10 PROTECTION OF PERSONS AND PROPERTY

§ 10.1 SAFETY PRECAUTIONS AND PROGRAMS

The Contractor shall be responsible for initiating, maintaining and sup
connection with the performance of the Contract.

afety precautions and programs in

§ 10.2 SAFETY OF PERSONS AND PROPERTY
§ 10.2.1 The Contractor shall take reasonable precautions f
prevent damage, injury or loss to
employees on the Work and other pegsgns who
.2 the Work and materials and equip be incorpdrated therein, whether in storage on or off the site,
under care, custody or control of actor or the Contractor’s Subcontractors or
Sub-subcontractors; and
.3 other property at the site g

construction.

§ 10.2.2 The Contractor shall ith and give notices required by applicable laws, statutes, ordinances, codes,
rules and regulations, and lawful 8g@ers of public authorities bearing on safety of persons or property or their

e opforage of explosives or other hazardous materials or equipment or unusual methods are
ftion of the Work, the Contractor shall exercise utmost care and carry on such activities under
operly qualified personnel.

§ 10.2. e Contractor shall promptly remedy damage and loss (other than damage or loss insured under property
insurance required by the Contract Documents) to property referred to in Sections 10.2.1.2 and 10.2.1.3 caused in
whole or in part by the Contractor, a Subcontractor, a Sub-subcontractor, or anyone directly or indirectly employed by
any of them, or by anyone for whose acts they may be liable and for which the Contractor isresponsible under Sections
10.2.1.2 and 10.2.1.3, except damage or loss attributable to acts or omissions of the Owner or Architect or anyone
directly or indirectly employed by either of them, or by anyone for whose acts either of them may be liable, and not
attributable to the fault or negligence of the Contractor. The foregoing obligations of the Contractor are in addition to
the Contractor’s obligations under Section 3.18.
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§ 10.2.6 The Contractor shall designate a responsible member of the Contractor’s organization at the site whose duty
shall be the prevention of accidents. This person shall be the Contractor’s superintendent unless otherwise designated
by the Contractor in writing to the Owner and Architect.

§ 10.2.7 The Contractor shall not permit any part of the construction or site to be loaded so as to cause damage or
create an unsafe condition.

§ 10.2.8 INJURY OR DAMAGE TO PERSON OR PROPERTY

If either party suffers injury or damage to person or property because of an act or omission of the other party, or of
others for whose acts such party is legally responsible, written notice of such injury or damage, whether insured,
shall be given to the other party within a reasonable time not exceeding 21 days after discovery. The fiOtice ]
provide sufficient detail to enable the other party to investigate the matter.

§ 10.3 HAZARDOUS MATERIALS

§ 10.3.1 The Contractor is responsible for compliance with any requirements included in
regarding hazardous materials. If the Contractor encounters a hazardous material or su
Contract Documents and if reasonable precautions will be inadequate to prevent foreseeal

réssed in the
injury or death to
rinated biphenyl
(PCB), encountered on the site by the Contractor, the Contractor shall, upon reg dition, immediately

§ 10.3.2 Upon receipt of the Contractor’s written notice, the Owner sha i vices of a licensed laboratory to

verify the presence or absence of the material or substance reported ontraglor and, in the event such material or
ptlrwise required by the Contract

e names and qualifications of persons

material or substance or who are to

itect has a objectlon to a person or entity proposed by the
ctor and the Architect have no reasonable objection.

, Work in the affected area shall resume upon written
der, the Contract Time shall be extended appropriately and the

in the affected area if in fact the material or substance presents the risk of bodily injury or
10 3.1 and has not been rendered harmless, provided that such claim, damage, loss or
injury, sickness, disease or death, or to injury to or destruction of tangible property

performance of the
death as described

all not be responsible under this Section 10.3 for materials or substances the Contractor brings
such materials or substances are required by the Contract Documents. The Owner shall be responsible

§ 10.3.5 The Contractor shall indemnify the Owner for the cost and expense the Owner incurs (1) for remediation of a
material or substance the Contractor brings to the site and negligently handles, or (2) where the Contractor fails to
perform its obligations under Section 10.3.1, except to the extent that the cost and expense are due to the Owner’s fault
or negligence.

§ 10.3.6 If, without negligence on the part of the Contractor, the Contractor is held liable by a government agency for
the cost of remediation of a hazardous material or substance solely by reason of performing Work as required by the
Contract Documents, the Owner shall indemnify the Contractor for all cost and expense thereby incurred.
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§ 10.4 EMERGENCIES

In an emergency affecting safety of persons or property, the Contractor shall act, at the Contractor’s discretion, to
prevent threatened damage, injury or loss. Additional compensation or extension of time claimed by the Contractor on
account of an emergency shall be determined as provided in Article 15 and Article 7.

ARTICLE 11 INSURANCE AND BONDS
§ 11.1 CONTRACTOR’S LIABILITY INSURANCE
§ 11.1.1 The Contractor shall purchase from and maintain in a company or companies lawfully authorized to do
business in the jurisdiction in which the Project is located such insurance as will protect the Contractor f aims set
forth below which may arise out of or result from the Contractor’s operations and completed operatio

Subcontractor or by anyone directly or indirectly employed by any of them, or by anyone for w.
may be liable:
A Claims under workers’ compensation, disability benefit and other similar e
applicable to the Work to be performed,;
2 Claims for damages because of bodily injury, occupational sickness or dis
Contractor’s employees;
3 Claims for damages because of bodily injury, sickness or disease
Contractor’s employees;
Claims for damages insured by usual personal injury liabj
Claims for damages, other than to the Work itself, beca
property, including loss of use resulting therefrom;
.6 Claims for damages because of bodily injury, death o
ownership, maintenance or use of a motor vehi
7 Claims for bodily injury or property damagé
.8 Claims involving contractual liability insuran
Section 3.18.

(L

§ 11.1.2 The insurance required by Section 11.
Contract Documents or required by law, whiche gcis greater. Coverages, whether written on an occurrerce
uption from the date of commencement of the Work until the
ge required to be maintained after final payment, and, with respect

date of final payment and termination offa
i ntil the expiration of the period for correction of Work or for such

to the Contractor’s completed operagion

§ 11.1.3 Certificates of ingurance Sg&eptable to the Owner shall be filed with the Owner prior to commencement of the
renewal ofgplacement of each required policy of insurance. These certificates and the

d by this Section 11.1 shall contain a provision that coverages afforded under the policies
ed to expire until at least 30 days’ prior written notice has been given to the Owner. An
continuation of liability coverage, including coverage for completed operations, shall
al Application for Payment as required by Section 9.10.2 and thereafter upon renewal or
erage until the expiration of the time required by Section 11.1.2. Information concerning
account of revised limits or claims paid under the General Aggregate, or both, shall be

(1) the er, the Architect and the Architect’s consultants as additional insureds for claims caused in whole or in part
by the Contractor’s negligent acts or omissions during the Contractor’s operations; and (2) the Owner as an additional
insured for claims caused in whole or in part by the Contractor’s negligent acts or omissions during the Contractor’s

completed operations.

§ 11.2 OWNER'S LIABILITY INSURANCE
The Owner shall be responsible for purchasing and maintaining the Owner’s usual liability insurance.
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§ 11.3 PROPERTY INSURANCE

§ 11.3.1 Unless otherwise provided, the Owner shall purchase and maintain, in a company or companies lawfully
authorized to do business in the jurisdiction in which the Project is located, property insurance written on a builder’s
risk "all-risk" or equivalent policy form in the amount of the initial Contract Sum, plus value of subsequent Contract
Modifications and cost of materials supplied or installed by others, comprising total value for the entire Project at the
site on a replacement cost basis without optional deductibles. Such property insurance shall be maintained, unless
otherwise provided in the Contract Documents or otherwise agreed in writing by all persons and entities who are
beneficiaries of such insurance, until final payment has been made as provided in Section 9.10 or until no person or
entity other than the Owner has an insurable interest in the property required by this Section 11.3 to be covered,
whichever is later. This insurance shall include interests of the Owner, the Contractor, Subcontractors a;
Sub-subcontractors in the Project.

duplication of coverage, theft, vandalism, malicious mischief, collapse, earthquake, flood,
testing and startup, temporary buildings and debris removal including demolition occa
applicable legal requirements, and shall cover reasonable compensation for Architect’s

tor’s services and

ontract and with all of the
g prior to commencement
3 ¢ Contractor, Subcontractors
r tA@cost thefeof shall be charged to the Owner.

and Sub-subcontractors in the Work, and by appropriate Change O

If the Contractor is damaged by the failure or neglect of the Owner maintain insurance as described
above, without so notifying the Contractor in writing, then | er s ar all reasonable costs properly
attributable thereto.

§ 11.3.1.3 If the property insurance requires deducti
deductibles.

s, the O all pay costs not covered because of such

§ 11.3.1.4 This property insurance shall cover po
transit.

ork stored off the site, and also portions of the Work in
§ 11.3.1.5 Partial occupancy or useg th Section 9.9 shall not commence until the insurance company or
ented to such partial occupancy or use by endorsement or

companies and shall, without m written consent, take no action with respect to partial occupancy or use that
ction of insurance.

§ 11.3.2BOILER A INERY INSURANCE

The Owner shg maintain boiler and machinery insurance required by the Contract Documents or by
law, which cally cover such insured objects during installation and until final acceptance by the Owner;
this insurang i de interests of the Owner, Contractor, Subcontractors and Sub-subcontractors in the Work,

and th actor shall be named insureds.

F USE INSURANCE

The e Owner’s option, may purchase and maintain such insurance as will insure the Owner against loss of
Owner’s property due to fire or other hazards, however caused. The Owner waives all rights of action
against the Contractor for loss of use of the Owner’s property, including consequential losses due to fire or other
hazards however caused.

§ 11.3.4 If the Contractor requests in writing that insurance for risks other than those described herein or other special
causes of loss be included in the property insurance policy, the Owner shall, if possible, include such insurance, and
the cost thereof shall be charged to the Contractor by appropriate Change Order.

§ 11.3.5 If during the Project construction period the Owner insures properties, real or personal or both, at or adjacent
to the site by property insurance under policies separate from those insuring the Project, or if after final payment
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property insurance is to be provided on the completed Project through a policy or policies other than those insuring the
Project during the construction period, the Owner shall waive all rights in accordance with the terms of Section 11.3.7
for damages caused by fire or other causes of loss covered by this separate property insurance. All separate policies
shall provide this waiver of subrogation by endorsement or otherwise.

§ 11.3.6 Before an exposure to loss may occur, the Owner shall file with the Contractor a copy of each policy that
includes insurance coverages required by this Section 11.3. Each policy shall contain all generally applicable
conditions, definitions, exclusions and endorsements related to this Project. Each policy shall contain a provision that
the policy will not be canceled or allowed to expire, and that its limits will not be reduced, until at least 30 days’ prior
written notice has been given to the Contractor.

§ 11.3.7 WAIVERS OF SUBROGATION
The Owner and Contractor waive all rights against (1) each other and any of their subcontractor
agents and employees, each of the other, and (2) the Architect, Architect’s consultants, separate ¢
in Article 6, if any, and any of their subcontractors, sub-subcontractors, agents and emplo es caused by
fire or other causes of loss to the extent covered by propetty insurance obtained pursuaiggto 1.3 or other
property insurance applicable to the Work, except such rights as they have to proceeds o urance held by the
Owner as fiduciary. The Owner or Contractor, as appropriate, shall require of thg

ubssubcontrators,
a cribed

dj®ted by the Owner as fiduciary and made
appear, subject to requirements of any

Owner as fiduciary shall, upon occurrence of an insured loss,
Jutiek. The cost of required bonds shall be charged against proceeds
separate account proceeds so received, which the Owner shall
agreerMgmtagifhe parties in interest may reach, or as determined in accordance with
n selected in the Agreement between the Owner and Contractor. If after such
de and unless the Owner terminates the Contract for convenience, replacement of
y the Contractor after notification of a Change in the Work in accordance with

§ 11.3.9 If required in writing by a part
give bond for proper performance of tl

damaged property sha perform

Article 7.

§ 11.3.10 Th as fid@ary shall have power to adjust and settle a loss with insurers unless one of the parties in
interest sha iting within five days after occurrence of loss to the Owner’s exercise of this power; if such
objection is ispute shall be resolved in the manner selected by the Owner and Contractor as the method of
bindingWi on in the Agreement. If the Owner and Contractor have selected arbitration as the method of
bipding di B®8Tution, the Owner as fiduciary shall make settlement with insurers or, in the case of a dispute over

insurance proceeds, in accordance with the directions of the arbitrators.

§ 114 FORMANCE BOND AND PAYMENT BOND

§ 11.4.1 The Owner shall have the right to require the Contractor to furnish bonds covering faithful performance of the
Contract and payment of obligations arising thereunder as stipulated in bidding requirements or specifically required
in the Contract Documents on the date of execution of the Contract.

§ 11.4.2 Upon the request of any person or entity appearing to be a potential beneficiary of bonds covering payment of
obligations arising under the Contract, the Contractor shall promptly furnish a copy of the bonds or shall authorize a
copy to be furnished.
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ARTICLE 12 UNCOVERING AND CORRECTION OF WORK

§ 12.1 UNCOVERING OF WORK

§ 12.1.1 If a portion of the Work is covered contrary to the Architect’s request or to requirements specifically
expressed in the Contract Documents, it must, ifrequested in writing by the Architect, be uncovered for the Architect’s
examination and be replaced at the Contractor’s expense without change in the Contract Time.

§ 12.1.21f a portion of the Work has been covered that the Architect has not specifically requested to examine prior to
its being covered, the Architect may request to see such Work and it shall be uncovered by the Contractor. If such
Work is in accordance with the Contract Documents, costs of uncovering and replacement shall, by appropriate
Change Order, be at the Owner’s expense. If such Work is not in accordance with the Contract Docume; ch costs
and the cost of correction shall be at the Contractor’s expense unless the condition was caused by the@wner gk a
separate contractor in which event the Owner shall be responsible for payment of such costs.

§ 12.2 CORRECTION OF WORK
§ 12.2.1 BEFORE OR AFTER SUBSTANTIAL COMPLETION
The Contractor shall promptly correct Work rejected by the Architect or failing to confe

uncovering and replacement, and compensation for the Architect’s services a
shall be at the Contractor’s expense.

§ 12.2.2 AFTER SUBSTANTIAL COMPLETION

§ 12.2.2.1 In addition to the Contractor’s obligations under Section
encement of warranties established
e Contract Documents, any of the
ocuments, the Contractor shall correct it
promptly after receipt of written notice from the Owner to do e Owner has previously given the Contractor

A11s to notify the Contractor and give the Contractor
e rights to require correction by the Contractor and to make
ect nonconforming Work within a reasonable time during
Architect, the Owner may correct it in accordance with Section

an opportunity to make the correction, the O
a claim for breach of warranty. If the Contractor
that period after receipt of notice from t o
2.4.

§ 12.2.2.2 The one-year period f@gf’corre ork shall be extended with respect to portions of Work first
performed after Substantial C o by the period of time between Substantial Completion and the actual
completion of that portion of the

§ 12.2.2.3 The one-y, eriod for correction of Work shall not be extended by corrective Work performed by the
Contractor pursuarfto t ection 12.2.

§ 1223 Th shall remove from the site portions of the Work that are not in accordance with the
requirement§lof the Cofitract Documents and are neither corrected by the Contractor nor accepted by the Owner,

@ctor shall bear the cost of correcting destroyed or damaged construction, whether completed or
ted of the Owner or separate contractors caused by the Contractor’s correction or removal of Work

§ 12.2.5 Nothing contained in this Section 12.2 shall be construed to establish a period of limitation with respect to
other obligations the Contractor has under the Contract Documents. Establishment of the one-year period for
correction of Work as described in Section 12.2.2 relates only to the specific obligation of the Contractor to correct the
Work, and has no relationship to the time within which the obligation to comply with the Contract Documents may be
sought to be enforced, nor to the time within which proceedings may be commenced to establish the Contractor’s
liability with respect to the Contractor’s obligations other than specifically to correct the Work.
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§ 12.3 ACCEPTANCE OF NONCONFORMING WORK

If the Owner prefers to accept Work that is not in accordance with the requirements of the Contract Documents, the
Owner may do so instead of requiring its removal and correction, in which case the Contract Sum will be reduced as
appropriate and equitable. Such adjustment shall be effected whether or not final payment has been made.

ARTICLE 13 MISCELLANEOUS PROVISIONS

§ 13.1 GOVERNING LAW

The Contract shall be governed by the law of the place where the Project is located except that, if the parties have
selected arbitration as the method of binding dispute resolution, the Federal Arbitration Act shall govern Section 15.4.

§ 13.2 SUCCESSORS AND ASSIGNS
§ 13.2.1 The Owner and Contractor respectively bind themselves, their partners, successors, assigns @ind le

representatives to covenants, agreements and obligations contained in the Contract Documents. igcepas proviged in
Section 13.2.2, neither party to the Contract shall assign the Contract as a whole without written cOjge other.
If either party attempts to make such an assignment without such consent, that party shall main legally
responsible for all obligations under the Contract.

§ 13.2.2 The Owner may, without consent of the Contractor, assign the Contract viding construction

Cofttract Documents. The

§ 13.3WRITTEN NOTICE
Written notice shall be deemed to have been duly served if delivergllin ¥ e individual, to a member of the

firm or entity, or to an officer of the corporation for which it was int fidelivered at, or sent by registered or
certified mail or by courier service providing proof of delive ess address known to the party giving
notice.

§ 13.4 RIGHTS AND REMEDIES
§ 13.4.1 Duties and obligations imposed by the
shall be in addition to and not a limitation of du
law.

Documents and rights and remedies available thereunder
ions, rights and remedies otherwise imposed or available by

§ 13.4.2 No action or failure to act by tlie Arcifitect or Contractor shall constitute a waiver of a right or duty
afforded them under the Contract,

provided, the Contractor shall make arrangements for such tests, inspections and

authorities. Unless Other
i testing laboratory or entity acceptable to the Owner, or with the appropriate public

approvals with depen
& all related costs of tests, inspections and approvals. The Contractor shall give the Architect
timely noticof when @ihd where tests and inspections are to be made so that the Architect may be present for such

procedii¥@s. shall bear costs of (1) tests, inspections or approvals that do not become requirements until

d or negotiations concluded, and (2) tests, inspections or approvals where building codes or

r regulations prohibit the Owner from delegating their cost to the Contractor.

§ 13.5.29§the Architect, Owner or public authorities having jurisdiction determine that portions of the Work require
additional testing, inspection or approval not included under Section 13.5.1, the Architect will, upon written
authorization from the Owner, instruct the Contractor to make arrangements for such additional testing, inspection or
approval by an entity acceptable to the Owner, and the Contractor shall give timely notice to the Architect of when and
where tests and inspections are to be made so that the Architect may be present for such procedures. Such costs, except
as provided in Section 13.5.3, shall be at the Owner’s expense.

§ 13.5.3 If such procedures for testing, inspection or approval under Sections 13.5.1 and 13.5.2 reveal failure of the
portions of the Work to comply with requirements established by the Contract Documents, all costs made necessary by
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such failure including those of repeated procedures and compensation for the Architect’s services and expenses shall
be at the Contractor’s expense.

§ 13.5.4 Required certificates of testing, inspection or approval shall, unless otherwise required by the Contract
Documents, be secured by the Contractor and promptly delivered to the Architect.

§ 13.5.5Ifthe Architect is to observe tests, inspections or approvals required by the Contract Documents, the Architect
will do so promptly and, where practicable, at the normal place of testing.

§ 13.5.6 Tests or inspections conducted pursuant to the Contract Documents shall be made promptly to
unreasonable delay in the Work.

§ 13.6 INTEREST

Payments due and unpaid under the Contract Documents shall bear interest from the date payment@g du chrate
as the parties may agree upon in writing or, in the absence thereof, at the legal rate prevaili i o time at the
place where the Project is located.

§ 13.7 TIME LIMITS ON CLAIMS
The Owner and Contractor shall commence all claims and causes of action, w tract, tort, breach of
warranty or otherwise, agamst the other arlsmg out of or related to the Contract i 48 ¢ with the requirements of

any case not more than 10 years after the date of Substantial Completi Work.*The Owner and Contractor
waive all claims and causes of action not commenced in accordan [

ARTICLE 14 TERMINATION OR SUSPENSION OF THE
§ 14.1 TERMINATION BY THE CONTRACTOR

§ 14.1.1 The Contractor may terminate the Contract if the Wo
no act or fault of the Contractor or a Subcontractor, Sub-subcont

ed for a period of 30 consecutive days through
or their agents or employees or any other

persons or entities performing portions of the Wo direct or Indirect contract with the Contractor, for any ofthe
following reasons
.1 Issuance of an order of a court or uthority having jurisdiction that requires all Work to be
stopped;

.2 Anact of government, s araffon of national emergency that requires all Work to be stopped;
.3 Because the Archit a Certificate for Payment and has not notified the Contractor of the
reason for withh icatidn as provided in Section 9.4.1, or because the Owner has not made

terminate the Contract if, through no act or fault of the Contractor or a Subcontractor,
ts or employees or any other persons or entities performing portions of the Work under

otice to the Owner and Architect, terminate the Contract and recover from the Owner payment for Work
including reasonable overhead and profit, costs incurred by reason of such termination, and damages.

§ 14.1.4 1f the Work is stopped for a period of 60 consecutive days through no act or fault of the Contractor or a
Subcontractor or their agents or employees or any other persons performing portions of the Work under contract with
the Contractor because the Owner has repeatedly failed to fulfill the Owner’s obligations under the Contract
Documents with respect to matters important to the progress of the Work, the Contractor may, upon seven additional
days’ written notice to the Owner and the Architect, terminate the Contract and recover from the Owner as provided in
Section 14.1.3.
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§ 14.2 TERMINATION BY THE OWNER FOR CAUSE
§ 14.2.1 The Owner may terminate the Contract if the Contractor
A repeatedly refuses or fails to supply enough properly skilled workers or proper materials;
fails to make payment to Subcontractors for materials or labor in accordance with the respective
agreements between the Contractor and the Subcontractors;
3 repeatedly disregards applicable laws, statutes, ordinances, codes, rules and regulations, or lawful
orders of a public authority; or
4 otherwise is guilty of substantial breach of a provision of the Contract Documents.

§ 14.2.2 When any of the above reasons exist, the Owner, upon certification by the Initial Decision Mal
sufficient cause exists to justify such action, may without prejudice to any other rights or remedies offie O
after giving the Contractor and the Contractor’s surety, if any, seven days’ written notice, terminate enfiploy
Contractor and may, subject to any prior rights of the surety:
A1 Exclude the Contractor from the site and take possession of all materials, equipme:
construction equipment and machinery thereon owned by the Contractor;
.2 Accept assignment of subcontracts pursuant to Section 5.4; and

3 Finish the Work by whatever reasonable method the Owner may deem expS@ient.-Wpon written request
n

of the Contractor, the Owner shall furnish to the Contractor a detaj U of the costs incurred
by the Owner in finishing the Work.
§ 14.2.3 When the Owner terminates the Contract for one of the reason 4.2.1, the Contractor shall
not be entitled to receive further payment until the Work is finished.
§ 14.2.4 If the unpaid balance of the Contract Sum exceeds costs of Iigishs ork, including compensation for
oth mages incurred by the Owner and not

ost®and damages exceed the unpaid balance,

y 11 be adjusted for increases in the cost and time caused by
cribed in Section 14.3.1. Adjustment of the Contract Sum shall include profit.

cease operations as directed by the Owner in the notice;

take actions necessary, or that the Owner may direct, for the protection and preservation of the Work;

and

3 except for Work directed to be performed prior to the effective date of termination stated in the notice,
terminate all existing subcontracts and purchase orders and enter into no further subcontracts and
purchase orders.

§ 14.4.3 In case of such termination for the Owner’s convenience, the Contractor shall be entitled to receive payment
for Work executed, and costs incurred by reason of such termination, along with reasonable overhead and profit on the
Work not executed.
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ARTICLE 15 CLAIMS AND DISPUTES

§ 15.1 CLAIMS

§ 15.1.1 DEFINITION

A Claim is a demand or assertion by one of the parties seeking, as a matter of right, payment of money, or other relief
with respect to the terms of the Contract. The term "Claim" also includes other disputes and matters in question
between the Owner and Contractor arising out of or relating to the Contract. The responsibility to substantiate Claims
shall rest with the party making the Claim.

§ 15.1.2NOTICE OF CLAIMS
Claims by either the Owner or Contractor must be initiated by written notice to the other party and to t
Decision Maker with a copy sent to the Architect, if the Architect is not serving as the Initial Decisior
by either party must be initiated within 21 days after occurrence of the event giving rise to such Clai
days after the claimant first recognizes the condition giving rise to the Claim, whichever is late

§ 15.1.3 CONTINUING CONTRACT PERFORMANCE
Pending final resolution of a Claim, except as otherwise agreed in writing or as provide
the Contractor shall proceed diligently with performance of the Contract and the Owner

§ 15.1.4 CLAIMS FOR ADDITIONAL COST
If the Contractor wishes to make a Claim for an increase in the Contra
be given before proceeding to execute the Work. Prior notice is nofgreq
endangering life or property arising under Section 10.4.

§ 15.1.5CLAIMS FOR ADDITIONAL TIME

progress of the Work. In the case of a continuin

or a Claim for additional time, such Claim shall be documented
by data substantiating that weather condi ormal for the period of time, could not have been reasonably
anticipated and had an adverse effect o onstruction.

§ 15.1.6 CLAIMS FOR CONSE
The Contractor and Owner wa

applicable, without limitation, to all consequential damages due to either party’s termination in
Article 14. Nothing contained in this Section 15.1.6 shall be deemed to preclude an award of

§ 15.2.1 Claims, excluding those arising under Sections 10.3, 10.4, 11.3.9, and 11.3.10, shall be referred to the Initial
Decision Maker for initial decision. The Architect will serve as the Initial Decision Maker, unless otherwise indicated
in the Agreement. Except for those Claims excluded by this Section 15.2.1, an initial decision shall be required as a
condition precedent to mediation of any Claim arising prior to the date final payment is due, unless 30 days have
passed after the Claim has been referred to the Initial Decision Maker with no decision having been rendered. Unless
the Initial Decision Maker and all affected parties agree, the Initial Decision Maker will not decide disputes between
the Contractor and persons or entities other than the Owner.
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§ 15.2.2 The Initial Decision Maker will review Claims and within ten days of the receipt of a Claim take one or more
of the following actions: (1) request additional supporting data from the claimant or a response with supporting data
from the other party, (2) reject the Claim in whole or in part, (3) approve the Claim, (4) suggest a compromise, or (5)
advise the parties that the Initial Decision Maker is unable to resolve the Claim if the Initial Decision Maker lacks
sufficient information to evaluate the merits of the Claim or if the Initial Decision Maker concludes that, in the Initial
Decision Maker’s sole discretion, it would be inappropriate for the Initial Decision Maker to resolve the Claim.

§ 15.2.3 In evaluating Claims, the Initial Decision Maker may, but shall not be obligated to, consult with or seek

information from either party or from persons with special knowledge or expertise who may assist the Initial Decision
Maker in rendering a decision. The Initial Decision Maker may request the Owner to authorize retentio
persons at the Owner’s expense.

§ 15.2.4 If the Initial Decision Maker requests a party to provide a response to a Claim or to furi§
supporting data, such party shall respond, within ten days after receipt of such request, and shall ide a
response on the requested supporting data, (2) advise the Initial Decision Maker when the
will be furnished or (3) advise the Initial Decision Maker that no supporting data will bedurn
response or supporting data, if any, the Initial Decision Maker will either reject or appro
part.

reasons therefor; and (3) notify the parties and the Architect, if the Argli
Maker, of any change in the Contract Sum or Contract Time or botlg, T
the parties but subject to mediation and, if the parties fail to resolve t

seving as the Initial Decision
ision shall be final and binding on

ate of an initial decision, demand in writing that the other party
file for mediation within 60 days of the initial ; ch a demand is made and the party receiving the demand

§ 15.2.7 In the event of a Claim a
of the nature and amount of the

or, the Owner may, but is not obligated to, notify the surety, if any,
relates to a possibility of a Contractor’s default, the Owner may,

ise, shall be administered by the American Arbitration Association in accordance with its Construction Industry
Procedures in effect on the date of the Agreement. A request for mediation shall be made in writing,
delivered to the other party to the Contract, and filed with the person or entity administering the mediation. The request
may be made concurrently with the filing of binding dispute resolution proceedings but, in such event, mediation shall
proceed in advance of binding dispute resolution proceedings, which shall be stayed pending mediation for a period of
60 days from the date of filing, unless stayed for a longer period by agreement of the parties or court order. Ifan
arbitration is stayed pursuant to this Section 15.3.2, the parties may nonetheless proceed to the selection of the
arbitrator(s) and agree upon a schedule for later proceedings.
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Init.

§ 15.3.3 The parties shall share the mediator’s fee and any filing fees equally. The mediation shall be held in the place
where the Project is located, unless another location is mutually agreed upon. Agreements reached in mediation shall
be enforceable as settlement agreements in any court having jurisdiction thereof.

§ 15.4 ARBITRATION
§ 15.4.1 If the parties have selected arbitration as the method for binding dispute resolution in the Agreement, any
Claim subject to, but not resolved by, mediation shall be subject to arbitration which, unless the parties mutually agree
otherwise, shall be administered by the American Arbitration Association in accordance with its Construction Industry
Arbitration Rules in effect on the date of the Agreement. A demand for arbitration shall be made in writing, delivered
to the other party to the Contract, and filed with the person or entity administering the arbitration. The filing a
notice of demand for arbitration must assert in the demand all Claims then known to that party on whj it@ation is
permitted to be demanded.

mediation, but in no event shall it be made after the date when the institution of legal or equi
the Claim would be barred by the applicable statute of limitations. For statute of limita
written demand for arbitration by the person or entity administering the arbitration shall

§ 15.4.3 The foregoing agreement to arbitrate and other agreements
consented to by parties to the Agreement shall be specifically enforc
jurisdiction thereof.

§ 15.4.4 CONSOLIDATION OR JOINDER
§ 15.4.4.1 Either party, at its sole discretion, may co:
other arbitration to which it is a party provided thg e arbitratfon agreement governing the other arbitration

ated substantially involve common questions of law or fact,

and (3) the arbitrations employ materially similal ules and methods for selecting arbitrator(s).

§ 15.4.4.2 Either party, at its sole discreg nclude by joinder persons or entities substantially involved in a
common question of law or fact wi ¢ equired if complete relief is to be accorded in arbitration, provided
that the party sought to be joine v g to such joinder. Consent to arbitration involving an additional
person or entity shall not con sent to arbitration of any claim, dispute or other matter in question not

described in the written consent.

§ 15.4.4.3 The Own Contractor grant to any person or entity made a party to an arbitration conducted under this
Section 15.4, whetlier by§einder or consolidation, the same rights of joinder and consolidation as the Owner and
Contractor un is Agrecthent.
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Delaware Technical & Community College SUPPLEMENTARY GENERAL CONDTIONS
Owens Campus Child Development Center HVAC Replacement 00 73 46
StudioJAED Project No. 14005 October 1, 2014

SUPPLEMENTARY GENERAL CONDITIONS A201-2007

The following supplements modify the “General Conditions of the Contract for Construction,” AIA Document A201-2007. Where a portion
of the General Conditions is modified or deleted by the Supplementary Conditions, the unaltered portions of the General Conditions shall
remain in effect.
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Delaware Technical & Community College SUPPLEMENTARY GENERAL CONDTIONS
Owens Campus Child Development Center HVAC Replacement 0073 13-1
StudioJAED Project No. 14005 August 4, 2014

ARTICLE 1: GENERAL PROVISIONS
11 BASIC DEFINITIONS
111 THE CONTRACT DOCUMENTS
Delete the last sentence in its entirety and replace with the following:

“The Contract Documents also include Advertisement for Bid, Instructi®hs t idder,
sample forms, the Bid Form, the Contractor’'s completed Bid and the Awaf@ Let

Add the following Paragraph:
11112 In the event of conflict or discrepancies among tH&Cofkact Documents, the
Documents prepared by the State of Delaware@y Divigion of Facilities
C

Management shall take precedence over a 5 nts.

etWeen Drawings and the Specifications,
ifle® by addendum, the better quality or
pvided in accordance with the Architect’s

1.2 CORRELATION AND INTENT OF THE CONTRA!

Add the following Paragraphs:

1.2.4 In the case of an inconsisten
or within either documeg
greater quantity of work
interpretation.

1.25 as used in the Contract Documents shall mean
) and shall include, without limitation, all labor,
at, transportation, services and other items required to

1.2.6 DPDUCT” as used in the Contract Documents means all
ted@ls, systems and equipment.

15 OWN HIP USE OF DRAWINGS, SPECIFICATIONS AND OTHER
IN MENTS OF SERVICE

Pelete Paragraph 1.5.1 in its entirety and replace with the following:
m -design studies, drawings, specifications and other documents, including those in
elecifonic form, prepared by the Architect under this Agreement are, and shall remain, the
property of the Owner whether the Project for which they are made is executed or not.
uch documents may be used by the Owner to construct one or more like Projects without
the approval of, or additional compensation to, the Architect. @ The Contractor,
Subcontractors, Sub-subcontractors and Material or Equipment Suppliers are authorized to
use and reproduce applicable portions of the Drawings, Specifications and other documents
prepared by the Architect and the Architect’'s consultants appropriate to and for use in the
execution of their Work under the Contract Documents. They are not to be used by the
Contractor or any Subcontractor, Sub-subcontractor or Material and Equipment Supplier on
other Projects or for additions to this Project outside the scope of the Work without the
specific written consent of the Owner, Architect and Architect’s consultants.
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The Architect shall not be liable for injury or damage resulting from the re-use of drawings
and specifications if the Architect is not involved in the re-use Project. Prior to re-use of
construction documents for a Project in which the Architect is not also involved, the Owner
will remove from such documents all identification of the original Architect, including name,
address and professional seal or stamp.”

Delete Paragraph 1.5.2 in its entirety.

ARTICLE 2: OWNER

2.2

ARTICLE 3: CONTRACTOR

3.2

3.3

INFORMATION AND SERVICES REQUIRED OF THE OWNER
To Subparagraph 2.2.3 — Add the following sentence:

“The Contractor, at their expense shall bear the costs to a i ify the location of
ar all cost for any

225 The Contractor shall be furnis
Drawings and Project Man
of reproduction, postage

arge up to five (5) sets of the
sets will be furnished at the cost

REVIEW OF CONTRACT

shall be reported to
Delete the thirdfSente
SUPERVISIO D CONSTRUCTION PROCEDURES
Ad ollowing Paragraphs:

1 he Contractor shall immediately remove from the Work, whenever requested
to do so by the Owner, any person who is considered by the Owner or Architect
to be incompetent or disposed to be so disorderly, or who for any reason is not
satisfactory to the Owner, and that person shall not again be employed on the
Work without the consent of the Owner or the Architect.

3.34 The Contractor must provide suitable storage facilities at the Site for the proper
protection and safe storage of their materials. Consult the Owner and the
Architect before storing any materials.

3.35 When any room is used as a shop, storeroom, office, etc., by the Contractor or
Subcontractor(s) during the construction of the Work, the Contractor making
use of these areas will be held responsible for any repairs, patching or cleaning
arising from such use.
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34 LABOR AND MATERIALS

Add the Following Paragraphs:

3.4.4 Before starting the Work, each Contractor shall carefully examine all
preparatory Work that has been executed to receive their Work. Check
carefully, by whatever means are required, to insure that its Work and adjacent,
related Work, will finish to proper contours, planes and levels. Pragaptly notify

3.45 Under no circumstances shall the Contractor
preparatory Work proceed prior to preparato

proceed prior to
been completely

eceive this Work.
5 rests solely with the
ntain coordination at all

Responsibility for timely installation of 4
Contractor responsible for that Work
times.

35 WARRANTY
Add the following Paragraphs:

351 The Contractor will guarant aterials and workmanship against original
defects, except inj@¥Qfrom proper and usual wear when used for the purpose
‘ after Acceptance by the Owner, and will maintain all

[ ing the period of guarantee.

35.2
Xpense upon demand of the Owner, it being required that all
ect condition when the period of guarantee will have elapsed.
3.5.3 ition to the General Guarantee there are other guarantees required for
ifems for different periods of time than the two years as above, and are
particularly so stated in that part of the specifications referring to same. The
said guarantees will commence at the same time as the General Guarantee.

/ If the Contractor fails to remedy any failure, defect or damage within a
reasonable time after receipt of notice, the Owner will have the right to replace,
repair, or otherwise remedy the failure, defect or damage at the Contractor's
expense.

311 DOCUMENTS AND SAMPLES AT THE SITE
Add the following Paragraphs:

3.11.1 During the course of the Work, the Contractor shall maintain a record set of
drawings on which the Contractor shall mark the actual physical location of all
piping, valves, equipment, conduit, outlets, access panels, controls, actuators,
including all appurtenances that will be concealed once construction is
complete, etc., including all invert elevations.
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3.11.2 At the completion of the project, the Contractor shall obtain a set of reproducible

drawings from the Architect, and neatly transfer all information outlined in 3.11.1
to provide a complete record of the as-built conditions.

3.11.3 The Contractor shall provide two (2) prints of the as-built conditions, along with
the reproducible drawings themselves, to the Owner and one (1) set to the
Architect. In addition, attach one complete set to each of the Operating and
Maintenance Instructions/Manuals.
3.17 In the second sentence of the paragraph, insert “indemnify” between “shall” @nd “h@ld
ARTICLE 4. ADMINISTRATION OF THE CONTRACT

4.2 ADMINISTRATION OF THE CONTRACT

Delete the first sentence of Paragraph 4.2.7 and replace

in the Work in the activities of the Owner,
sufficient time in the Owner’s ional judg

4.2.10.1 There ime project representative provided by the Owner or
Archite j
Add to Para .2.13 "and in compliance with all local requirements.” to the end of the
sentence
ARTICLE 5: SUBC ACTORS

5.2 RD SUBCONTRACTS AND OTHER CONTRACTS FOR PORTIONS OF THE

2 Paragraph 5.2.3 in its entirety and replace with the following:
2.3 If the Owner or Architect has reasonable objection to a person or entity
proposed by the Contractor, the Contractor shall propose another to whom the
Owner or Architect has no reasonable objection, subject to the statutory
requirements of 29 Delaware Code 8§ 6962(d)(10)b.3 and 4.
ARTICLE 6: CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS

6.1 OWNER'S RIGHT TO PERFORM CONSTRUCTION AND TO AWARD SEPARATE
CONTRACTS

Delete Paragraph 6.1.4 in its entirety.
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6.2 MUTUAL RESPONSIBILITY

6.2.3 Inthe second sentence, strike the word “shall” and insert the word “may”.
ARTICLE 7: CHANGES IN THE WORK

(SEE ARTICLE 7: CHANGES IN WORK IN THE GENERAL REQUIREMENTS)
ARTICLE 8: TIME
8.2 PROGRESS AND COMPLETION

Add the following Paragraphs:

8.21.1 Refer to Specification Section SUMMARY
requirements.

r Contract time

8.24 If the Work falls behind the Progress mitted by the Contractor,
the Contractor shall employ additiogé I equipment necessary to
bring the Work into compliance with @ss Schedule at no additional cost
to the Owner.

8.3 DELAYS AND EXTENSION OF TIME

8.3.1 Strike “arbitration” and insert es at law or in equity”.

8.3.21

cause immediately upon the termination thereof.) Failure to
ocedure shall constitute a waiver for any claim for adjustment
sed upon said cause.

0 pdate the status of the suspension, delay, or interruption
% achWApplication for Payment. (The Contractor shall report the
G
L| . D
r price ba
DeletegParagraph'®3.3 in its entirety and replace with the following:
8.373 Except in the case of a suspension of the Work directed by the Owner, an
xtension of time under the provisions of Paragraph 8.3.1 shall be the
Contractor's sole remedy in the progress of the Work and there shall be no
payment or compensation to the Contractor for any expense or damage
resulting from the delay.

dd the following Paragraph:

8.34 By permitting the Contractor to work after the expired time for completion of the
project, the Owner does not waive their rights under the Contract.

ARTICLE 9: PAYMENTS AND COMPLETION
9.2 SCHEDULE OF VALUES

Add the following Paragraphs:
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9.21 The Schedule of Values shall be submitted using AIA Document G702,
Continuation Sheet to G703.
9.2.2 The Schedule of Values is to include a line item for Project Closeout Document
Submittal. The value of this item is to be no less than 1% of the initial contract
amount.

9.3

9.5

9.6

9.7

9.8

APPLICATIONS FOR PAYMENT
Add the following Paragraph:
9.3.1.3 Application for Payment shall be submitted on AIA Documen plication

and Certificate for Payment”, supported by AIA Doc “Continuation
Sheet”. Said Applications shall be fully executed a ofaized.

Add the following Paragraphs:

9.34 Until Closeout Documents have begei
completed the Owner will pay 95%

and outstanding items
ent) of the amount due the

9.35 The Contractor shall provide pdated Progress Schedule to the
Architect with each Appli nt. Failure to provide Schedule will be
just cause for rejection of A or Payment

8 failure t@iprovide@ cutfent Progress Schedule;

9 a lieg ortattachmeht is filed,;

10 failfire tO\eQm with mandatory requirements for maintaining Record
C nts

PRO SS PA NTS

Delete graph 9.6.1 in its entirety and replace with the following:

shall be made by the Owner within 30 days after Owner's receipt of the
Certificate for Payment.

@ After the Architect has approved and issued a Certificate for Payment, payment

AILURE OF PAYMENT

In first sentence, strike “seven” and insert “thirty (30)". Also strike “binding dispute resolution”
and insert “remedies at law or in equity”.

SUBSTANTIAL COMPLETION

To Subparagraph 9.8.3 - Add the following sentence:

“If the Architect is required to make more than 2 inspections of the same portion of work, the
Contractor shall be responsible for all costs associated with subsequent inspections

including but not limited to any Architect’s fees.”
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9.85 In the second sentence, strike “shall” and insert “may”.

ARTICLE 10: PROTECTION OF PERSONS AND PROPERTY
10.1 SAFETY PRECAUTIONS AND PROGRAMS

Add the following Paragraphs:

10.1.1.1.1 Each Contractor shall develop a safety program in accordanc the
Occupational Safety and Health Act of 1970. A copy aidaplan giall be
furnished to the Owner and Architect prior to the com e of that

Contractor’'s Work.

10.1.2 Each Contractor shall appoint a Safety Represegtati a Representatives

[ r IMggemed necessary by
will be scheduled. The
quired. Minutes will be
be distributed to all parties

the Owner or Architect, Contractor Safe
attendance of all Safety Representatj
recorded of said meetings by the Cq
as well as posted in all job offices/tralg

10.2 SAFETY OF PERSONS AND PROPER

Add the following Paragraph:

10.24.1 As reqwred in th rdous mical Act of June 1984, all vendors supplying
be defined as hazardous must provide Material Safety
cts. Any chemical product should be considered
aution warning on the label relating to a potential physical
known to be present in the work place, and if employees

under normal conditions or in foreseeable emergency
h the shipping slips that include those products.

10.3 HAZ OUS M RIALS

Delete graph 10.3.3 in its entirety.

Paragraph 10.3.6 in its entirety.

ARTICL ANCE AND BONDS
111 ONTRACTOR'S LIABILITY INSURANCE
11.1.4 Strike “the Owner” immediately following “(1)” and strike “and (2) the Owner as
an additional insured for claims caused in whole or in part by the Contractor’s
negligent acts or omissions during the Contractor’'s completed operations.”
11.2 OWNER'S LIABILITY INSURANCE
Delete Paragraph 11.2 in its entirety.
11.3 PROPERTY INSURANCE
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114

Delete Paragraph 11.3 in its entirety and replace with the following:

11.3 The State will not provide Builder's All Risk Insurance for the Project. The
Contractor and all Subcontractors shall provide property coverage for their tools
and equipment, as necessary. Any mandatory deductible required by the
Contractor’s Insurance shall be the responsibility of the Contractor.

PERFORMANCE BOND AND PAYMENT BOND

1141 Add the following sentence: “The bonds will conform to tH@se S roved
by the Office of Management and Budget.”

ARTICLE 12: UNCOVERING AND CORRECTION OF WORK

12.2.2

AFTER SUBSTANTIAL COMPLETION

Add the following Paragraph:

12.2.2.1.1 At any time during the progress of tf
the defects will be such that it is
its option, will have the righ
amount of the Contract a
between the defective wo
damage to the structure.

QB in any case where the nature of

sum, or sums, of money from the
stified to adjust the difference in value

12221
12.2.2.2
12.2.2.3

12.2.5 econd sentence, strike “one” and insert “two”.

ARTICLE 13: MISCE NEOU OVISIONS

13.1

13.

13.7

GOVE G LAW

gilexcept that, if the parties have selected arbitration as the method of binding dispute
on, the Federal Arbitration Act shall govern Section 15.4.”

INTEREST

Strike “the date payment is due at such rate as the parties may agree upon in writing or, in
the absence thereof, at the legal rate prevailing from time to time at the place where the
Project is located.” Insert “30 days of presentment of the authorized Certificate of Payment
at the annual rate of 12% or 1% per month.

TIME LIMITS ON CLAIMS

Strike the last sentence.

Add the following Paragraph:

Page 9



Delaware Technical & Community College SUPPLEMENTARY GENERAL CONDTIONS

Owens Campus Child Development Center HVAC Replacement 0073 13-1
StudioJAED Project No. 14005 August 4, 2014
13.8 CONFLICTS WITH FEDERAL STATUTES OR REGULATIONS

138.1 If any provision, specifications or requirement of the Contract Documents conflict or is

inconsistent with any statute, law or regulation of the government of the United State of
America, the Contractor shall notify the Architect and Owner immediately upon discovery.

ARTICLE 14: TERMINATION OR SUSPENSION OF THE CONTRACT
14.4 TERMINATION BY THE OWNER FOR CONVENIENCE

Delete Paragraph 14.4.3 in its entirety and replace with the following:

14.4.3 In case of such termination for the Owner's conveni tractor shall
be entitled to receive payment for Work executed, @ad t incurred by reason

of such termination along with reasonable over :
ARTICLE 15: CLAIMS AND DISPUTES
15.1.2 Throughout the Paragraph strike “21” and inser

15.1.6 CLAIMS FOR CONSEQUENTIAL DAMAG

Delete Paragraph 15.1.6 in its entirety

G

ime or both. The approval or rejection of a Claim by the
ubject to mediation and other remedies at law or in equity.

15.2 INITIAL DECISION

Delete Paragraph 15.2.5in 8ty and replace with the following:

15.25

15.3 M
trike “binding dispute resolution” and insert “any or all remedies at law or in

equity”.
In the first sentence, delete “administered by the American Arbitration
Association in accordance with its Construction Industry Mediation Procedure in
effect on the date of the Agreement,” Strike “binding dispute resolution” and
insert “remedies at law and in equity”.

154 ARBITRATION

Delete Paragraph 15.4 and its sub-sections in its entirety.

END OF SUPPLEMENTARY GENERAL CONDITIONS
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ARTICLE 1: GENERAL
11 CONTRACT DOCUMENTS

11.1 The intent of the Contract Documents is to include all items necessary for the proper
execution and completion of the Work by the Contractor. The Contract Documents are
complementary and what is required by one shall be as binding as if required by all.

Performance by the Contractor shall be required to an extent consistent wit Contract

11.2

12

1.2.1 For Public Works Projects financed in whole or in
agrees that during the performance of this contray

appropriation the Contractor

1. The Contractor will not discrimin
employment because of race,
will take positive steps to
employees are treated during
color, sex or national origin. S

ny employee or applicant for
or national origin. The Contractor
applicants are employed and that
ent without regard to their race, creed,
on shall include, but not be limited to, the
following: employmg demotion or transfer; recruitment or
recruitment adver' off or termination; rates of pay or other forms of
compensation; and@gflectiof for training, including apprenticeship. The
Contractor 3 - st in conspicuous places available to employees and

tor will, in all solicitations or advertisements for employees placed by
alf of the Contractor, state that all qualified applicants will receive
n for employment without regard to race, creed, color, sex or national

ARTICLE 2: WINER

ADDITIONAL GENERAL REQUIREMENTS — SEE SUPPLEMENTARY GENERAL
OpBITIONS)

ART : ONTRACTOR

3.1 Schedule of Values: The successful Bidder shall within twenty (20) days after receiving
notice to proceed with the work, furnish to the Owner a complete schedule of values on the
various items comprising the work.

3.2 Subcontracts:  Upon approval of Subcontractors, the Contractor shall award their
Subcontracts as soon as possible after the signing of their own contract and see that all
material, their own and those of their Subcontractors, are promptly ordered so that the work
will not be delayed by failure of materials to arrive on time.
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3.3 Before commencing any work or construction, the General Contractor is to consult with the

Owner as to matters in connection with access to the site and the allocation of Ground Areas
for the various features of hauling, storage, etc.

34 The Contractor shall supervise and direct the Work, using the Contractor's best skill and
attention. The Contractor shall be solely responsible for and have control over construction
means, methods, techniques, sequences and procedures and for coordinatin ortions of

35 The Contractor shall enforce strict discipline and good order am ctor's

ished will be new

e free from defects
pt conforming to these
& considered defective. If
to the kind and quality of

3.6 The Contractor warrants to the Owner that materials and eggi

requirements, including substitutions not properly apgigyed
required by the Owner, the Contractor shall furpi§ d
materials and equipment provided.

sales, consumer, use and other

3.7 Unless otherwise provided, the Contraci :
ermits, fees, licenses, and inspections

similar taxes, and shall secure and pa

3.8 and give¥notices required by laws, ordinances, rules,
ic authorities bearing on performance of the Work. The
2r if the Drawings and Specifications are observed to
3.9 onsible to the Owner for the acts and omissions of the
peontractors and their agents and employees, and other persons
f the Work under contract with the Contractor.
3.10 keep the premises and surrounding area free from accumulation of
aterials or rubbish caused by operations under the Contract. At completion of the
ontractor shall remove from and about the Project all waste materials, rubbish,
r's tools, construction equipment, machinery and surplus materials. The
tor shall be responsible for returning all damaged areas to their original conditions.
3.11 APE LICENSE AND TAX REQUIREMENTS
3.11. ach Contractor and Subcontractor shall be licensed to do business in the State of
Delaware and shall pay all fees and taxes due under State laws. In conformance with
Section 2503, Chapter 25, Title 30, Delaware Code, "the Contractor shall furnish the
Delaware Department of Finance within ten (10) days after entering into any contract with
a contractor or subcontractor not a resident of this State, a statement of total value of
such contract or contracts together with the names and addresses of the contracting
parties.”
3.12. The Contractor shall comply with all requirements set forth in Section 6962, Chapter 69,

Title 29 of the Delaware Code.
ARTICLE 4: ADMINISTRATION OF THE CONTRACT
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4.1 CONTRACT SURETY

41.1 PERFORMANCE BOND AND LABOR AND MATERIAL PAYMENT BOND

4.1.2 All bonds will be required as follows unless specifically waived elsewhere in the Bidding
Documents.

41.3 Contents of Performance Bonds — The bond shall be in the form approve he Office

of Management and Budget. The bond shall be conditioned upon the fai

contract and the proposal, plans, specifications, and bid documents
and condition shall be met at the time and in the manner prescribed b act, Bid

materiel or performing labor in the performance of the Contra
the person for such labor and materiel. (The bond shg
bidder’'s guarantee to indemnify and save harmless th

ums of money due
jn the successful
with the Contract.)

it considers that the interest of
ed gpon the bond.

41.4 Invoking a Performance Bond — The agenc

=
D

415 Within twenty (20) days after the date g
award is made shall furnish a Perfor

rd of contract, the Bidder to whom the
d and Labor and Material Payment Bond,
to guarantee the faithful performance of all
he same¥ The bonds are to be issued by an acceptable
Bonding Company licensedgo Jsiness in the State of Delaware and shall be issued in

duplicate.

4.1.6 Performance and P shall be maintained in full force (warranty bond) for a
period of two (2)gea > date of the Certificate for Final Payment. The Performance
Bond shall g factory completion of the Project and that the Contractor will

make good

s or defects in his work which may develop during the period of said
sult of improper or defective workmanship, material or apparatus, whether

y this Contractor. The Owner shall have the right to demand that the proof
signing the bonds are duly authorized to do so.

4.2

421 f any firm entering into a contract with the State, or Agency that neglects or refuses to
perform or fails to comply with the terms thereof, the Agency which signed the Contract
may terminate the Contract and proceed to award a new contract in accordance with this
Chapter 69, Title 29 of the Delaware Code or may require the Surety on the Performance
Bond to complete the Contract in accordance with the terms of the Performance Bond.
Nothing herein shall preclude the Agency from pursing additional remedies as otherwise
provided by law.

4.3 CONTRACT INSURANCE AND CONTRACT LIABILITY

43.1 In addition to the bond requirements stated in the Bid Documents, each successful
Bidder shall purchase adequate insurance for the performance of the Contract and, by
submission of a Bid, agrees to indemnify and save harmless and to defend all legal or
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4.3.2

4.4

44.1

4.4.2

ARTICLE 5:

51

511

51.2

equitable actions brought against the State, any Agency, officer and/or employee of the
State, for and from all claims of liability which is or may be the result of the successful
Bidder’s actions during the performance of the Contract.

The purchase or nonpurchase of such insurance or the involvement of the successful
Bidder in any legal or equitable defense of any action brought against the successful
Bidder based upon work performed pursuant to the Contract will not waive any defense
which the State, its agencies and their respective officers, employees and nts might
otherwise have against such claims, specifically including the defen
immunity, where applicable, and by the terms of this section, the State
officers and employees thereof shall not be financially responsible f

of work performed, pursuant to said contract.

RIGHT TO AUDIT RECORDS

The Owner shall have the right to audit the books al
Subcontractor under any Contract or Subcontract t@ythe extént that the books and
records relate to the performance of the Contract g

Said books and records shall be maintained by
years from the date of final payment under

actor for a period of seven (7)
Pntract and by the Subcontractor

for a period of seven (7) years from the ment under the Subcontract.
SUBCONTRACTORS
SUBCONTRACTING REQU NTS

All contracts for the constru re truction, alteration or repair of any public building

Il be subject to the following provisions:

1. A contr S arded only to a Bidder whose Bid is accompanied by a
, for each Subcontractor category, the name and address
n and State only — street number and P.O. Box addresses not
of the subcontractor whose services the Bidder intends to use in
e Work and providing the material for such Subcontractor category.

id will not be accepted nor will an award of any Contract be made to any
r which, as the Prime Contractor, has listed itself as the Subcontractor for
any Subcontractor unless:

A. It has been established to the satisfaction of the awarding Agency that
the Bidder has customarily performed the specialty work of such
Subcontractor category by artisans regularly employed by the Bidder's

firm;

B. That the Bidder is duly licensed by the State to engage in such specialty
work, if the State requires licenses; and

C. That the Bidder is recognized in the industry as a bona fide
Subcontractor or Contractor in such specialty work and Subcontractor
category.

The decision of the awarding Agency as to whether a Bidder who list itself as the
Subcontractor for a Subcontractor category shall be final and binding upon all Bidders,

Page 6



Delaware Technical & Community College GENERAL REQUIREMENTS
Owens Campus Child Development Center HVAC Replacement 0081 13-1
StudioJAED Project No. 14005 October 1, 2014

and no action of any nature shall lie against any awarding agency or its employees or
officers because of its decision in this regard.

5.1.3 After such a Contract has been awarded, the successful Bidder shall not substitute
another Subcontractor for any Subcontractor whose name was set forth in the statement
which accompanied the Bid without the written consent of the awarding Agency.

5.1.4 No Agency shall consent to any substitution of Subcontractors unless t gency is
satisfied that the Subcontractor whose name is on the Bidders accompanying st ent:

A. Is unqualified to perform the work required,;
B. Has failed to execute a timely reasonable Subcontract;
C. Has defaulted in the performance on the porti W covered by the

Subcontract; or

D. Is no longer engaged in such business.

5.2
521 Séibcontractors in the Contractor’'s Bid
i ublic bidding, the Contractor shall be
t*). The Agency may determine to deduct
ave the amount paid directly to the Agency.
Ontractor may be remitted or refunded, in whole
ithe Contract, only if it is established to the satisfaction of
In qtestion has defaulted or is no longer engaged in such
business. No claim f{g ion or refund of any penalty shall be granted unless an
application is filed i after the liability of the successful Bidder accrues. All
penalty amountsgss@ssed angl not refunded or remitted to the contractor shall be reverted to
the State.
*one (1) percent$@I contract amount not to exceed $10,000
5.3 OS ABATEMENT

of any Contractor to perform asbestos abatement for State-funded projects

531
pe approved by the Office of Management and Budget, Division of Facilities
agement pursuant to Chapter 78 of Title 16.

5.4 STANDARDS OF CONSTRUCTION FOR THE PROTECTION OF THE PHYSICALLY
ANDICAPPED
54.1 All Contracts shall conform with the standard established by the Delaware Architectural

Accessibility Board unless otherwise exempted by the Board.
5.5 CONTRACT PERFORMANCE

551 Any firm entering into a Public Works Contract that neglects or refuses to perform or fails
to comply with its terms, the Agency may terminate the Contract and proceed to award a
new Contract or may require the Surety on the Performance Bond to complete the
Contract in accordance with the terms of the Performance Bond.

ARTICLE 6: CONSTRUCTION BY OWNER OR SEPARATE CONTRACTORS
Page 7
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6.1 The Owner reserves the right to simultaneously perform other construction or operations

6.2

ARTICLE 7:

7.1

7.2

7.3

7.3.1

7.3.2

7.3.3

ARTICLE 8:

related to the Project with the Owner's own forces, and to award separate contracts in
connection with other portions of the Project or other Projects at the same site.

The Contractor shall afford the Owner and other Contractors reasonable opportunity for
access and storage of materials and equipment, and for the performance of their activities,
and shall connect and coordinate their activities with other forces as required b Contract
Documents.

CHANGES IN THE WORK

The Owner, without invalidating the Contract, may order changes consisting of
Additions, Deletions, Modifications or Substitutions, with the tragt Sum and Contract
completion date being adjusted accordingly. Such changesgiathe W\ orkghall be authorized
by written Change Order signed by the Professional, thorized agent, the
Contractor and the Owner.

The Contract Sum and Contract Completion Datg ' sted only by a fully executed
Change Order.

The additional cost, or credit to the Owng @Mm a change in the Work shall be by
mutual agreement of the Owner, Con 0 rchitect. In all cases, this cost or credit
shall be based on the ‘DPFE’ : ired and the “invoice price” of the

materials/equipment needed.

direct salary plus customafNjd enefits (prevailing wage rates) and documented
statutory costs such compensation insurance, Social Security/Medicare, and
unemployment insur m multiplier of 1.35 times DPE).

ddition to the above, the General Contractor is allowed a fifteen percent (15%)
p for overhead and profit for additional work performed by the General Contractor’'s
ugforces. For additional subcontractor work, the Subcontractor is allowed a fifteen (15)
percent overhead and profit on change order work above and beyond the direct costs
tated previously. To this amount, the General Contractor will be allowed a mark-up not
exceeding seven and one half percent (7.5%) on the subcontractors work. These mark-
ups shall include all costs including, but not limited to: overhead, profit, bonds,
insurance, supervision, etc. No markup is permitted on the work of the subcontractors
subcontractor. No additional costs shall be allowed for changes related to the
Contractor’s onsite superintendent/staff, or project manager, unless a change in the work
changes the project duration and is identified by the CPM schedule. There will be no
other costs associated with the change order.

TIME
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8.1 Time limits, if any, are as stated in the Project Manual. By executing the Agreement, the

Contractor confirms that the stipulated limits are reasonable, and that the Work will be
completed within the anticipated time frame.

8.2 If progress of the Work is delayed at any time by changes ordered by the Owner, by labor
disputes, fire, unusual delay in deliveries, abnormal adverse weather conditions, unavoidable
casualties or other causes beyond the Contractor's control, the Contract Time shall be
extended for such reasonable time as the Owner may determine.

8.3 Any extension of time beyond the date fixed for completion of the ac@nstrdCtiof and
acceptance of any part of the Work called for by the Contract, or tHg0 ancyyof the
building by the Owner, in whole or in part, previous to the completion shallgot emed a
waiver by the Owner of his right to annul or terminate the Contract ent or delay
in the matter provided for, nor relieve the Contractor of full respo

8.4 SUSPENSION AND DEBARMENT

8.4.1 Per Section 6962(d)(14), Title 29, Delaware Code g# r who fails to perform a
public works contract or complete a public works g i time schedule established
by the Agency in the Invitation To Bid, may be s8 SLispension or Debarment for one
or more of the following reasons: a) failure t dequate labor supply ratio for the
project; b) inadequate financial resources; ) r pefformance on the Project

8.4.2 “Upon such failure for any of the aboVggs reasons, the Agency that contracted for
the public works project may petition ector of the Office of Management and
Budget for Suspension or D ent of the¥Contractor. The Agency shall send a copy of
the petition to the Contraci@ in_three (3) working days of filing with the Director. If

second offense and permanently debar the Contractor for a third offense.
Direct@ shall issue a written decision and shall send a copy to the Contractor and
ency. Such decision may be appealed to the Superior Court within thirty (30) days

8.5 RETAINAGE

8.5.1 Per Section 6962(d)(5) a.3, Title 29, Delaware Code: The Agency may at the beginning
of each public works project establish a time schedule for the completion of the project. If
the project is delayed beyond the completion date due to the Contractor’s failure to meet
their responsibilities, the Agency may forfeit, at its discretion, all or part of the
Contractor’s retainage.

8.5.2 This forfeiture of retainage also applies to the timely completion of the punchlist. A
punchlist will only be prepared upon the mutual agreement of the Owner, Architect and
Contractor. Once the punchlist is prepared, all three parties will by mutual agreement,
establish a schedule for its completion. Should completion of the punchlist be delayed
beyond the established date due to the Contractor’s failure to meet their responsibilities,
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the Agency may hold permanently, at its discretion, all or part of the Contractor’s
retainage.

ARTICLE 9: PAYMENTS AND COMPLETION
9.1 APPLICATION FOR PAYMENT

9.11 Applications for payment shall be made upon AIA Document G702. There be a five

percent (5%) retainage on all Contractor's monthly invoices until completi
This retainage may become payable upon receipt of all required closeou

9.1.2 A date will be fixed for the taking of the monthly account of wo
Contractor's itemized application for payment, such applicatio
found necessary, and approved for the amount. Statement

9.1.3 Section 6516, Title 29 of the Delaware Code annualize®
annum beginning thirty (30) days after the “prese t"@
invoice.
9.2 PARTIAL PAYMENTS \
9.2.1 Any public works Contract executed Age may provide for partial payments at

the option of the Owner with respect tOW
at secured locations, which are suitable

9.2.2 When approved by the a
acceptable materials of a

9.2.2.1 Any allowancg”madec§Qigd
materials asQueriffed by invoices furnished by the Contractor, nor will it exceed the
contract bid prig&for the material complete in place.

9.2.3 ted by the Agency, receipted bills from all Contractors, Subcontractors, and material,

h a request, no payment will be made until these receipted bills have been
2d by the Owner.

»

9.3 ANTIAL COMPLETION

9.3.1 hen the building has been made suitable for occupancy, but still requires small items of
miscellaneous work, the Owner will determine the date when the project has been
substantially completed.

9.3.2 If, after the Work has been substantially completed, full completion thereof is materially
delayed through no fault of the Contractor, and without terminating the Contract, the Owner
may make payment of the balance due for the portion of the Work fully completed and
accepted. Such payment shall be made under the terms and conditions governing final
payment that it shall not constitute a waiver of claims.

9.33 On projects where commissioning is included, the commissioning work as defined in the
specifications must be complete prior to the issuance of substantial completion.
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94 FINAL PAYMENT

94.1 Final payment, including the five percent (5%) retainage if determined appropriate, shall be
made within thirty (30) days after the Work is fully completed and the Contract fully
performed and provided that the Contractor has submitted the following closeout
documentation (in addition to any other documentation required elsewhere in the Contract
Documents):

94.11 Evidence satisfactory to the Owner that all payrolls, material bills, and othgf’ indeliedness
connected with the work have been paid,

9.4.1.2 An acceptable RELEASE OF LIENS,

9.4.13 Copies of all applicable warranties,

9414 As-built drawings,

9.4.15 Operations and Maintenance Manuals,

9.4.1.6 Instruction Manuals, Q

9417 Consent of Surety to final payment. \

9.4.1.8 or parts thereof, for its protection until the

10.1

10.2

10.3

ith, defective work corrected and all

sed in whole or in part by the Contractor, a Subcontractor, or anyone directly or
ly employed by any of them, or by anyone for whose acts they may be liable.

ontractor shall notify the Owner in the event any existing hazardous material such as
lead, PCBs, asbestos, etc. is encountered on the project. The Owner will arrange with a

ualified specialist for the identification, testing, removal, handling and protection against
exposure or environmental pollution, to comply with applicable regulation laws and
ordinances. The Contractor and Architect will not be required to participate in or to perform
this operation. Upon completion of this work, the Owner will notify the Contractor and
Architect in writing the area has been cleared and approved by the authorities in order for the
work to proceed. The Contractor shall attach documentation from the authorities of said
approval.

As required in the Hazardous Chemical Information Act of June 1984, all vendors supplying
any materials that may be defined as hazardous, must provide Material Safety Data Sheets
for those products. Any chemical product should be considered hazardous if it has a
warning caution on the label relating to a potential physical or health hazard, if it is known to
be present in the work place, and if employees may be exposed under normal conditions or
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in any foreseeable emergency situation. Material Safety Data Sheets must be provided
directly to the Owner along with the shipping slips that include those products.

104 The Contractor shall certify to the Owner that materials incorporated into the Work are free of
all asbestos. This certification may be in the form of Material Safety Data Sheet (MSDS)
provided by the product manufacturer for the materials used in construction, as specified or
as provided by the Contractor.

ARTICLE 11: INSURANCE AND BONDS

111 The Contractor shall carry all insurance required by law, such as Une
etc. The Contractor shall carry such insurance coverage as they de
property such as a field office, storage sheds or other structures er
that belong to them and for their own use. The Subcontractors i ith this project shall
carry whatever insurance protection they consider necessal ss of any of their
personal property, etc.

y t Ingfirance,
eir own

11.2 Upon being awarded the Contract, the Contractor sh

11.3 Bodily Injury Liability and Property Dag
coverage included herein, include cove 0 or destruction of any property arising

ilding or structure due to demolition work

114 The Contractor's Property D
herein, include coverage on
damaged in any way
period on this projec

personal property in their care, custody and control
actor or their Subcontractors during the entire construction

115 Builders Risk gificludi ard Extended Coverage Insurance) on the existing building
during the eRtite gonstruction period, shall not be provided by the Contractor under this
contract, The er shall insure the existing building and all of its contents and all this new

work undey this contract during entire construction period for the full insurable value
tire work at the site. Note, however, that the Contractor and their Subcontractors
onsible for insuring building materials (installed and stored) and their tools and
enever in use on the project, against fire damage, theft, vandalism, etc.

11.6 ates of the insurance company or companies stating the amount and type of

11.7 The Contractor shall, at their own expense, (in addition to the above) carry the following
forms of insurance:

11.7.1 Contractor's Contractual Liability Insurance

Minimum coverage to be:

Bodily Injury $500,000 for each person
$1,000,000 for each occurrence
$1,000,000 aggregate
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Property Damage $500,000 for each occurrence
$1,000,000 aggregate
11.7.2 Contractor's Protective Liability Insurance

Minimum coverage to be:

Bodily Injury $500,000 for each person
$1,000,000 for each occurren
$1,000,000 aggregate

Property Damage $500,000 for each occurr

$500,000 aggrega
11.7.3 Automobile Liability Insurance
Minimum coverage to be:

Bodily Injury $1,000,000 r person
$1,000,000 each occurrence

Property Damage $500,000 r accident

11.7.4 Prime Contractor's and SubcontractQu$ Il include contingent and contractual
11.7.1 above.
11.7.5 ‘s Liability):
11.75.1 as required by law.
11.75.2 : rking at one site.
11.7.6 ifi 5t be filed with the Owner guaranteeing fifteen (15) days prior
i idh, non-renewal, or any change in coverages and limits of liability shown
11.7.7
11.7.7.1 espedbto all persons at any time employed by or on the payroll of the Contractor or
ing any work for or on their behalf, or in connection with or arising out of the
tor's business, the Contractor shall accept full and exclusive liability for the payment
and all contributions or taxes or unemployment insurance, or old age retirement
benefits, pensions or annuities now or hereafter imposed by the Government of the United
tates and the State or political subdivision thereof, whether the same be measured by
wages, salaries or other remuneration paid to such persons or otherwise.
11.7.7.2 Upon request, the Contractor shall furnish Owner such information on payrolls or
employment records as may be necessary to enable it to fully comply with the law imposing
the aforesaid contributions or taxes.
11.7.7.3 If the Owner is required by law to and does pay any and/or all of the aforesaid contributions
or taxes, the Contractor shall forthwith reimburse the Owner for the entire amount so paid by
the Owner.

Page 13



Delaware Technical & Community College GENERAL REQUIREMENTS
Owens Campus Child Development Center HVAC Replacement 0081 13-1
StudioJAED Project No. 14005 October 1, 2014

ARTICLE 12: UNCOVERING AND CORRECTION OF WORK

12.1 The Contractor shall promptly correct Work rejected by the Owner or failing to conform to the
requirements of the Contract Documents, whether observed before or after Substantial
Completion and whether or not fabricated, installed or completed, and shall correct any Work
found to be not in accordance with the requirements of the Contract Documents within a
period of two years from the date of Substantial Completion, or by terms of an applicable
special warranty required by the Contract Documents. The provisions of this Agiigle apply to
work done by Subcontractors as well as to Work done by direct employees o

12.2 At any time during the progress of the work, or in any case where the
shall be such that it is not expedient to have them corrected, the Owner, a on, shall
have the right to deduct such sum, or sums, of money from the contract as
they consider justified to adjust the difference in value betweerftie ctive work and that

required under contract including any damage to the structu
ARTICLE 13: MISCELLANEOUS PROVISIONS
131 CUTTING AND PATCHING

13.1.1 The Contractor shall be responsible for all@utti patching. The Contractor shall
coordinate the work of the various trades jguglve

13.2 DIMENSIONS

13.2.1 All dimensions shown shall
project site. Any discrepag€
conditions shall be referred
has been performed.

glified by e Contractor by actual measurements at the
tween the drawings and specifications and the existing
Owner for adjustment before any work affected thereby

13.3 LABORATORY IS

1331 Any specifie
shall be_ made
such s shall b
Co r.

ory tests of material and finished articles to be incorporated in the work
bureaus, laboratories or agencies approved by the Owner and reports of
bmitted to the Owner. The cost of the testing shall be paid for by the

13.3.2

ontr. r shall furnish all sample materials required for these tests and shall deliver
ithout charge to the testing laboratory or other designated agency when and where
éd by the Owner.

13. ARCHAEOLOGICAL EVIDENCE

134.1 Whenever, in the course of construction, any archaeological evidence is encountered on the
surface or below the surface of the ground, the Contractor shall notify the authorities of the
Delaware Archaeological Board and suspend work in the immediate area for a reasonable
time to permit those authorities, or persons designated by them, to examine the area and
ensure the proper removal of the archaeological evidence for suitable preservation in the
State Museum.

13.5 GLASS REPLACEMENT AND CLEANING

135.1 The General Contractor shall replace without expense to the Owner all glass broken during
the construction of the project. If job conditions warrant, at completion of the job the General

Contractor shall have all glass cleaned and polished.
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13.6 WARRANTY

13.6.1 For a period of two (2) years from the date of substantial completion, as evidenced by the

date of final acceptance of the work, the contractor warrants that work performed under this
contract conforms to the contract requirements and is free of any defect of equipment,
material or workmanship performed by the contractor or any of his subcontractors or

suppliers. However, manufacturer's warranties and guarantees, if for a peri ger than
two (2) years, shall take precedence over the above warranties. The shall
remedy, at his own expense, any such failure to conform or any such defectd Th ction

of this warranty shall be included in the Contractor's Performance Bond.

ARTICLE 14: TERMINATION OF CONTRACT

141

14.2

If the Contractor defaults or persistently fails or neglects to e Work in accordance
with the Contract Documents or fails to perform a provisig ORNtsact, the Owner, after
seven days written notice to the Contractor, may make ood slich deficiencies and may
deduct the cost thereof from the payment theg eregfter due the Contractor.

, and machinery thereon owned
by the Contractor and may finish the Work method the Owner may deem
expedient. If the costs of finishing the g ee@any unpaid compensation due the
Contractor, the Contractor shall pay th i

state, or federal funds, this
first fiscal year for whic

ent may’be terminated on the date beginning on the
re not appropriated or at the exhaustion of the
ermifiate this Agreement by providing written notice to
i tion All payment obligations of the Owner will cease

the parties of such
upon the date of ter
use its best eff obtaln pproval of necessary funds to continue the Agreement by
taking appropuiete on equest adequate funds to continue the Agreement.”

D OF GENERAL REQUIREMENTS
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SECTION 01 10 00
SUMMARY

PART 1 GENERAL
1.01 PROJECT

A. Project Name: Owens Campus Childcare Training Facility Mechanical System Replacement.

B. Owner's Name: Owner; Delaware Technical Community College.

C. Architect's/Engineer's Name within these documents: Architect.

D. The Project consists of the replacement of air handling units and associated
1.02 CONTRACT DESCRIPTION

A. Contract Type: A single prime contract based on a Stipulated Price
1.03 DESCRIPTION OF ALTERATIONS WORK

A. Scope of alterations work is shown on drawings, and as basié

1. Remove existing HVAC units and associated ductwogk
GHP/VRF system .

2. Remove the existing boiler, modify piping, provid

3.  Provide new electrical panel and electrical inffastr

1.04 WORK BY OWNER

ibed in Division 00.

bed below:
andigipingyreplace with new

lensing boiler.

A. None.
1.05 OWNER OCCUPANCY
A. Owner intends to continue to occu ions of the existing building during the entire

construction period.
B. Cooperate with Owner to migigai aflict and to facilitate Owner's operations.

imited to the building premises.

ultiple system shutdowns to facilitate the installation of the new
t be coordinated with the Owner's schedule, which will include work

. me
onstruction period; provide temporary exit signs if exit routes are temporarily
ltered

Q@IFot obstruct roadways, sidewalks, or other public ways without permit.

dhere to Owner's requirements regarding entrance and egress to the site as identified

uring the pre-bid meeting.

tility Outages and Shutdown:

1. Coordinate any interruption and/or shutdown of utilities with Owner at least 7 days in
advance of the anticipated interruption and/or shutdown. Limit any
interruptions/shutdowns to the absolute minimum amount of time.

2. Owner reserves the right to reschedule construction shutdowns with minimal warning to

the contractor as required to respond to emergencies.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED
END OF SECTION

SUMMARY Page 1
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SECTION 01 20 00
PRICE AND PAYMENT PROCEDURES
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Procedures for preparation and submittal of applications for progress payments.
B. Change procedures.
1.02 SCHEDULE OF VALUES

A. Electronic media printout including equivalent information will be considered ifjlie ard
form specified; submit sample to Architect for approval.

B. Forms filled out by hand will not be accepted.
1.03 APPLICATIONS FOR PROGRESS PAYMENTS
A. Payment Period: Submit at intervals stipulated in the Agreem

B. Electronic media printout including equivalent information dered in lieu of standard

form specified; submit sample to Architect for approva
C. Forms filled out by hand will not be accepted.
D. Execute certification by signature of authorized offic
E. Submit three copies of each Application for
1.04 MODIFICATION PROCEDURES

A. For minor changes not involving an
will issue instructions directly to Cqg

tment Contract Price or Contract Time, Architect

B. For other required changes, Archi
Contractor to proceed with ¢
1.  The document will de

2 a document signed by Owner instructing
for subsequent inclusion in a Change Order.
required changes and will designate method of
ract Price or Contract Time.

2.

ance pricing is desired, Architect will issue a document that includes
proposed change with supplementary or revised drawings and
Contract Time for executing the change with a stipulation of any

ided in the Conditions of the Contract.
CTS - NOT USED
ECUTION - NOT USED

PAR
PART 3
END OF SECTION

PRICE AND PAYMENT Page 1
PROCEDURES
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SECTION 01 30 00
ADMINISTRATIVE REQUIREMENTS
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Preconstruction meeting.
Site mobilization meeting.
Progress meetings.

. Submittals for review, information, and project closeout.
. Submittal procedures.
PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 PRECONSTRUCTION MEETING
A. Owner will schedule a meeting after Notice of Award.
B. Attendance Required:
1.  Owner.
2. Architect.
3. Contractor.

C. Agenda:
1. Execution of Owner-Contractor Agreeme
2.  Submission of executed bond dhinsurance certificates.
3. Distribution of Contract Do
4. Submission of list of Subcont
schedule.
Designation of persofinel reprgsenting the parties to Contract, Owner and Architect.
Procedures and c&ssing offfield decisions, submittals, substitutions, applications for
payments, prog@sal rede hange Orders, and Contract closeout procedures.
7. Scheduling.

moow

of Products, schedule of values, and progress

o o

ibute copies within two days after meeting to participants, with two
, participants, and those affected by decisions made.

MEETING

ger Wilgs a meeting at the Project site prior to Contractor occupancy.
[€ndance Required:
ontractor

4. Contractor's Superintendent.
Contractor's Project Manager.

6. Major Subcontractors.

C. Agenda:

. Use of premises by Owner and Contractor.

Owner's requirements and occupancy prior to completion.
Construction facilities and controls provided by Contractor and Owner.
Security and housekeeping procedures.

Schedules.

Application for payment procedures.

ok wWN =

ADMINISTRATIVE Page 1
REQUIREMENTS
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7. Procedures for maintaining record documents.
8. Requirements for start-up of equipment.

D. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.

3.03 PROGRESS MEETINGS
A. Schedule and administer meetings throughout progress of the Work at maximum ly
intervals.
B. Attendance Required: Job superintendent, major Subcontractors and suppliers, @wner,

Architect, as appropriate to agenda topics for each meeting.
C. Agenda:
. Review minutes of previous meetings.
. Review of Work progress. \

Field observations, problems, and decisions.

Identification of problems that impede, or will impede, pl@R agress.
Review of submittals schedule and status of submit

Maintenance of progress schedule.

Corrective measures to regain projected sched

Planned progress during succeeding work pe

. Maintenance of quality and work standar:

10. Effect of proposed changes on progre e coordination.

11. Other business relating to Work.

D. Record minutes and distribute copies
copies to Architect, Owner, partici

3.04 CONSTRUCTION PROGRESS SC

©CONIORWN =

ithin two after meeting to participants, with two
nd those"affected by decisions made.

3.05 SUBMITTALS FOR REV

A. When the followingfare
1.

review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES
below and for record documents purposes described in Section 01 78 00 - CLOSEOUT
SUBMITTALS.

ITTALS FOR INFORMATION

A. When the following are specified in individual sections, submit them for information:
Design data.

Certificates.

Test reports.

Inspection reports.

Manufacturer's instructions.

Manufacturer's field reports.

Other types indicated.

Noorwb=
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B. Submit for Architect's knowledge as contract administrator or for Owner. No action will be

taken.

3.07 SUBMITTALS FOR PROJECT CLOSEOUT

A

B.

When the following are specified in individual sections, submit them at project closeout:
Project record documents.

Operation and maintenance data.

Warranties.

Bonds.

Other types as indicated.

Submit for Owner's benefit during and after project completion.

a2

3.08 NUMBER OF COPIES OF SUBMITTALS

A.

W

Documents for Review:
1. Small Size Sheets, Not Larger Than 8-1/2 x 11 inches:
Contractor requires, plus two copies that will be retained

n8@nber of copies that

Documents for Information: Submit two copies.

Samples: Submit the number specified in individual Spe ah sections; one of which will be
retained by Architect.

3.09 SUBMITTAL PROCEDURES

A.
B.

C.

Transmit each submittal with approve
Sequentially number the transmi

sequential alphabetic suffix.
Identify Project, Contractor
opriate on each copy.

DUDCQON
specification section numbeér, as ap
Apply Contractor's staffip, ed gfinitialed certifying that review, approval, verification of

Products required, {i€ld enstons, adjacent construction Work, and coordination of
information is in acc ce with the requirements of the Work and Contract Documents.

ent3
ide spa
chlnewiSed for resubmission, identify all changes made since previous submission.

ute reviewed submittals as appropriate. Instruct parties to promptly report any inability to
comply with requirements.

rm

1. After review, produce duplicates.
2. Retained samples will not be returned% nless specifically so stated.

Revise submittals with original number and a

or or supplier; pertinent drawing and detail number, and

ittals to edite the Project, and coordinate submission of related items.
ittal for review, allow 15 days excluding delivery time to and from the Contractor.

Prd e for Contractor and Architect review stamps.

bmittals not requested will not be recognized or processed.
END OF SECTION
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SECTION 01 40 00
QUALITY REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.
D.
PART 3 EXECUTION
2.01 CONTROL OF INSTALLATION
A.

B.
C.

Control of installation.
Tolerances.

Testing and inspection services.
Manufacturers' field services.

Monitor quality control over suppliers, manufacturers, products
workmanship, to produce Work of specified quality.

Architect before proceeding.

Comply with specified standards as minimum
tolerances, codes, or specified requirements j
workmanship.

ting required because of non-conformance to specified requirements shall be paid for by
ontractor.

2.04 MANUFACTURERS' FIELD SERVICES

A.

When specified in individual specification sections, require material or product suppliers or
manufacturers to provide qualified staff personnel to observe site conditions, conditions of
surfaces and installation, quality of workmanship, start-up of equipment, test, adjust and
balance of equipment and operation as applicable, and to initiate instructions when necessary.

Report observations and site decisions or instructions given to applicators or installers that are
supplemental or contrary to manufacturers' written instructions.

QUALITY REQUIREMENTS Page 1
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2.05 DEFECT ASSESSMENT
A. Replace Work or portions of the Work not conforming to specified requirements.

B. If, in the opinion of Architect, it is not practical to remove and replace the Work, Architect will
direct an appropriate remedy or adjust payment.

END OF SECTION

g
P
Q
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SECTION 01 42 16
DEFINITIONS

PART 1 GENERAL
1.01 SUMMARY

A

Other definitions are included in individual specification sections.

1.02 DEFINITIONS

A. Furnish: To supply, deliver, unload, and inspect for damage.

B. Install: To unpack, assemble, erect, apply, place, finish, cure, protect, clean, make
ready for use.

C. Product: Material, machinery, components, equipment, fixtures, an
result. Not materials or equipment used for preparation, fabrication, co
not incorporated into the work result. Products may be new, ng
materials or equipment.

D. Project Manual: The book-sized volume that includes th equirements (if any),
the contracting requirements, and the specifications.

E. Provide: To furnish and install.

F. Supply: Same as Furnish. \

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION - NOT USED

E SECT
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SECTION 01 50 00
TEMPORARY FACILITIES AND CONTROLS
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Temporary sanitary facilities.
B. Security requirements.
C. Vehicular access and parking.
D. Waste removal facilities and services.
1.02 TEMPORARY SANITARY FACILITIES
A. Provide and maintain required facilities and enclosures. Provide at tifge of"project mobilization.
B. Maintain daily in clean and sanitary condition.
1.03 BARRIERS

A. Provide barriers to prevent unauthorized entry to constrygti
that could be hazardous to workers or the public, to a
existing facilities and adjacent properties from damage
demolition.

revent access to areas
e se of site and to protect
struction operations and

B. Provide barricades and covered walkways regf

C. Protect non-owned vehicular traffic, stored mate
D. Traffic Controls: Coordinate with t
1.04 SECURITY

A. Provide security and facilitieg
unauthorized entry, vanda

B. This site contains sengitive %
Contractor must cogfdinate Clase
1.05 VEHICULAR ACCESS ARKING
A. Coordinate
B. Provide

bn related to the State of Delaware Courts System.
ith Owner's security program.

ess an ul routes with governing authorities and Owner.
intain access to fire hydrants, free of obstructions.
in this area. Parking will be coordinated by the contractor and will be off-site.

e containers with lids. Remove trash from site daily.

f materials to be recycled or re-used on the project must be stored on-site, provide suitable
n-combustible containers; locate containers holding flammable material outside the structure
unless otherwise approved by the authorities having jurisdiction.

D. Open free-fall chutes are not permitted. Terminate closed chutes into appropriate containers
with lids.

1.07 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS

A. Remove temporary utilities, equipment, facilities, materials, prior to Substantial Completion
inspection.

B. Clean and repair damage caused by installation or use of temporary work.

TEMPORARY FACILITIES AND Page 1
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PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED
END OF SECTION

g
P
Q
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SECTION 01 60 00
PRODUCT REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Transportation, handling, storage and protection.

B. Product option requirements.

C. Substitution limitations and procedures.

D. Maintenance materials, including extra materials, spare parts, tools, and soft
1.02 SUBMITTALS

A. Product Data Submittals: Submit manufacturer's standard publishe

functional equipment and appliances.

C. Sample Submittals: lllustrate functional and aesth tics of the product, with
integral parts and attachment devices. Coording ittals for interfacing work.

1.  For selection from standard finishes, s of the full range of the
manufacturer's standard colors, texturé

PART 2 PRODUCTS
2.01 NEW PRODUCTS
A. Provide new products unless spe ed or permitted by the Contract Documents.

B. Motors: Refer to Section 2260 A MG 1 Type. Specific motor type is specified in
individual specification seg @

2.02 PRODUCT OPTIONS

A. Products Specifie rence Standards or by Description Only: Use any product meeting
those standards or ription.

B. Products SpécCified by ing One or More Manufacturers: Use a product of one of the
manufac, named and meeting specifications, no options or substitutions allowed.

C. by Naming One or More Manufacturers with a Provision for Substitutions:
r substitution for any manufacturer not named.
2.03 MAIN ATERIALS
A. a materials, spare parts, tools, and software of types and in quantities specified in

idual specification sections.

PART 3 ECUTION
3.01 SUBSTITUTION PROCEDURES
A. Architect will consider requests for substitutions only up to 10 days prior to date bids are due.

B. Substitutions may be considered when a product becomes unavailable through no fault of the
Contractor.

C. Document each request with complete data substantiating compliance of proposed substitution
with Contract Documents.

D. Arequest for substitution constitutes a representation that the submitter:

PRODUCT REQUIREMENTS Page 1
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1. Has investigated proposed product and determined that it meets or exceeds the quality

level of the specified product.

Will provide the same warranty for the substitution as for the specified product.

Will coordinate installation and make changes to other Work that may be required for the

Work to be complete with no additional cost to Owner.

4. Waives claims for additional costs or time extension that may subsequently become
apparent.

E. Substitution Submittal Procedure:

1. Submit three copies of request for substitution for consideration. Limit eac

proposed substitution.

2. Submit shop drawings, product data, and certified test results attegii
product equivalence. Burden of proof is on proposer.

3.  The Architect will notify Contractor in writing of decision to acce

3.02 TRANSPORTATION AND HANDLING

A. Coordinate schedule of product delivery to designated prepare
storage time and potential damage to stored materials.

w N

B. Transport and handle products in accordance with m

C. Transport materials in covered trucks to prevent ¢
surrounding areas.

D. Promptly inspect shipments to ensure that g
correct, and products are undamaged.

E. Provide equipment and personnel to dle prod
disfigurement, or damage.

F. Arrange for the return of packing ; h as wood pallets, where economically feasible.
3.03 STORAGE AND PROTECTIO
A. Designate receiving/storade

incoming products so that they are delivered according to
enient to work area in order to minimize waste due to

isapplication.
B ts in accordance with manufacturers' instructions.
C. Store with intact and legible.
D. Store se roducts in weather tight, climate controlled, enclosures in an environment

exterioRstorage of fabricated products, place on sloped supports above ground.
CoVer produ€ts subject to deterioration with impervious sheet covering. Provide ventilation to
giidensation and degradation of products.
t contact with material that may cause corrosion, discoloration, or staining.

Provide equipment and personnel to store products by methods to prevent soiling,
isfigurement, or damage.

I.  Arrange storage of products to permit access for inspection. Periodically inspect to verify
products are undamaged and are maintained in acceptable condition.

END OF SECTION
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SECTION 01 70 00
EXECUTION AND CLOSEOUT REQUIREMENTS
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Examination, preparation, and general installation procedures.

B. Requirements for alterations work, including selective demolition, except removalgdisposal,
and/or remediation of hazardous materials and toxic substances.

Cutting and patching.

Cleaning and protection.

Starting of systems and equipment.

Demonstration and instruction of Owner personnel.
Closeout procedures, except payment procedures.

®© Mmoo

H. General requirements for maintenance service.
1.02 RELATED REQUIREMENTS

A. Section 01 10 00 - Summary: Limitations on worki
work sequence; identification of salvaged and reloc

B. Section 01 30 00 - Administrative Requiremeg , Is procedures.
C. Section 01 40 00 - Quality Requirements: T inspection procedures.
1.03 SUBMITTALS
A. See Section 01 30 00 - Administr quirements, for submittal procedures.
B. Cutting and Patching: Submit writ in advance of cutting or alteration that affects:
1. Structural integrity of .
2.  Integrity of weather e moisture resistant element.

3. Efficiency, maintghan@g, or saiety of any operational element.
4. Visual qualitiegfof si
5. Work of Own parate Contractor.

IONS
m puddling or running water. Provide water barriers as required to protect site

losedareas to assist cure of materials, to dissipate humidity, and to prevent
of dust, fumes, vapors, or gases.

ol: Provide methods, means, and facilities to minimize noise produced by
on operations.

ontrol: Provide methods, means, and facilities to prevent pests and insects from
amaging the work.

odent Control: Provide methods, means, and facilities to prevent rodents from accessing or
invading premises.

1.05 COORDINATION
A. See Section 01 10 00 for occupancy-related requirements.

B. Coordinate scheduling, submittals, and work of the various sections of the Project Manual to
ensure efficient and orderly sequence of installation of interdependent construction elements,
with provisions for accommodating items installed later.

C. Notify affected utility companies and comply with their requirements.

EXECUTION AND CLOSEOUT Page 1
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D. Verify that utility requirements and characteristics of new operating equipment are compatible

F.

G.

with building utilities. Coordinate work of various sections having interdependent responsibilities
for installing, connecting to, and placing in service, such equipment.

Coordinate space requirements, supports, and installation of mechanical and electrical work
that are indicated diagrammatically on Drawings. Follow routing shown for pipes, ducts, and
conduit, as closely as practicable; place runs parallel with lines of building. Utilize spaces
efficiently to maximize accessibility for other installations, for maintenance, and fq

In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring
construction. Coordinate locations of fixtures and outlets with finish elemen

Coordinate completion and clean-up of work of separate sections.

PART 2 PRODUCTS

2.01 PATCHING MATERIALS
A

B.

C.

New Materials: As specified in product sections; match existig
and extending work.

Type and Quality of Existing Products: Determine by i
necessary, referring to existing work as a standard.

Product Substitution: For any proposed change in Tate mit request for substitution
described in Section 01 60 00.

PART 3 EXECUTION
3.01 EXAMINATION

A.

B.

o

3.02 G

D.
E.

bstrate sWffaces are acceptable for subsequent work.
g conditions.

Verify that existing site conditions ag
Start of work means acceptance g

Verify that existing substrate i e of structural support or attachment of new work being
applied or attached.

Examine and verify specifi s described in individual specification sections.

Take field measure ts be dnhfirming product orders or beginning fabrication, to minimize
waste due to over-§fderiffg or misfabrication.

are available, of the correct characteristics, and in the correct

products as specified in individual sections, in accordance with manufacturer's
instfiCtions and recommendations, and so as to avoid waste due to necessity for replacement.

ake vertical elements plumb and horizontal elements level, unless otherwise indicated.

Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and
horizontal lines, unless otherwise indicated.

Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.
Make neat transitions between different surfaces, maintaining texture and appearance.

3.03 ALTERATIONS
A. Drawings showing existing construction and utilities are based on casual field observation and

existing record documents only.

EXECUTION AND CLOSEOUT Page 2
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Verify that construction and utility arrangements are as shown.
Report discrepancies to Architect before disturbing existing installation.
Beginning of alterations work constitutes acceptance of existing conditions.

Remove items indicated on drawings.
Relocate items indicated on drawings.
Where new surface finishes are to be applied to existing work, perform rem patch,
and prepare existing surfaces as required to receive new finish; remove exigting fi if
necessary for successful application of new finish.

4. Where new surface finishes are not specified or indicated, patch holes
surfaces to match adjacent finished surfaces as closely as possib

1
2
3
B. Remove existing work as indicated and as required to accomplish new work.
1
2
3

C. Services (Including but not limited to HVAC, Plumbing, Fire Protecti

construction.
1. Maintain existing active systems that are to remain in o
equipment and operational components; if necessar
provide access panel.

reactivation, put back into operational conditi
as required.
3. Where existing active systems serve og
services, maintain existing systems in ¢
for service.
a. Disable existing systems
duration of outages.
b. Provide temporary con quired to maintain existing systems in service.
Verify that abandoned g s Serve only abandoned facilities.
Remove abandoned pipe, duGts, duits, and equipment, including those above
accessible ceilings; ré dek to source of supply where possible, otherwise cap stub
Dd

holes left by removal using materials specified for new

make SWitchovers and connections; minimize

o &

1. ovementf structure; provide shoring and bracing if necessary.

utting to accomplish removals neatly and as specified for cutting new work.

ere the existing surface is not indicated to be refinished, patch to match the
that existed prior to cutting. Where the surface is indicated to be refinished, patch

h existing surfaces as indicated:

Where rooms or spaces are indicated to be refinished, refinish all visible existing surfaces

to remain to the specified condition for each material, with a neat transition to adjacent

finishes.

2. If mechanical or electrical work is exposed accidentally during the work, re-cover and
refinish to match.

H. Clean existing systems and equipment.

I.  Remove demolition debris and abandoned items from alterations areas and dispose of off-site;
do not burn or bury.

J. Do not begin new construction in alterations areas before demolition is complete.

EXECUTION AND CLOSEOUT Page 3
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K. Comply with all other applicable requirements of this section.

3.04 CUTTING AND PATCHING
A. Whenever possible, execute the work by methods that avoid cutting or patching.
B. See Alterations article above for additional requirements.

C. Perform whatever cutting and patching is necessary to:
Complete the work.

Fit products together to integrate with other work.
Provide openings for penetration of mechanical, electrical, and other segvic
Match work that has been cut to adjacent work.

Repair areas adjacent to cuts to required condition.

Repair new work damaged by subsequent work.

Remove samples of installed work for testing when requested
Remove and replace defective and non-conforming wor

D. Execute work by methods that avoid damage to other work a
surfaces to receive patching and finishing. In existing woskmgi
original condition.

N RWN=

provide appropriate

E. Employ original installer to perform cutting for wea
elements, and sight exposed surfaces.

F. Cutrigid materials using masonry saw or cog
approval.

I. At penetrations of fire rated walls,
with fire rated material in ac

Weeiling, or floor construction, completely seal voids
ith Section 07 84 00, to full thickness of the penetrated

element.
J. Patching:
1.  Finish patche rface ch finish that existed prior to patching. On continuous
surfaces, refi earest intersection or natural break. For an assembly, refinish entire
unit.

or, texturé®and appearance.

ched surfaces that are damaged, lifted, discolored, or showing other

due to patching work. If defects are due to condition of substrate, repair
to repairing finish.

e debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed
r remote spaces, prior to enclosing the space.

C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning
to eliminate dust.

D. Collect and remove waste materials, debris, and trash/rubbish from site periodically and dispose
off-site; do not burn or bury.

3.06 PROTECTION OF INSTALLED WORK
A. Protect installed work from damage by construction operations.
B. Provide special protection where specified in individual specification sections.

EXECUTION AND CLOSEOUT Page 4
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C. Provide temporary and removable protection for installed products. Control activity in immediate

D.

work area to prevent damage.

Remove protective coverings when no longer needed; reuse or recycle plastic coverings if
possible.

3.07 SYSTEM STARTUP

A.
B.

C.

Coordinate schedule for start-up of various equipment and systems.

Verify that each piece of equipment or system has been checked for proper lubri€atio
rotation, belt tension, control sequence, and for conditions that may cause d

the equipment or system manufacturer.
Verify that wiring and support components for equipment are complei€an

Execute start-up under supervision of applicable Contractor pe a ufacturer's
representative in accordance with manufacturers' instruction

Submit a written report that equipment or system has be 0 lled and is functioning
correctly.

3.08 DEMONSTRATION AND INSTRUCTION

A.

B.

C.

D.

3.09 ADJUSTING
A
B.

ntsou ooting, servicing, maintenance,
led tiae, at equipment location.

Provide a qualified person who is knowledge®
and instruction of owner personnel.

the Project to perform demonstration

Adjust operating prgfuct
Testing, adjusting, a alancing HVAC systems: See Section 23 05 93.

ffoment to ensure smooth and unhindered operation.

3.10 FINAL CLEANI

Remove Is that are not permanent. Do not paint or otherwise cover fire test labels or
nameplates onfechanical and electrical equipment.
Cl ent and fixtures to a sanitary condition with cleaning materials appropriate to the

aterial being cleaned.
from roofs, gutters, downspouts, and drainage systems.
site; sweep paved areas, rake clean landscaped surfaces.

Remove waste, surplus materials, trash/rubbish, and construction facilities from the site;
ispose of in legal manner; do not burn or bury.

3.11 CLOSEOUT PROCEDURES

A. Make submittals that are required by governing or other authorities.

B. Notify Architect when work is considered ready for Substantial Completion.

C. Submit written certification that Contract Documents have been reviewed, work has been
inspected, and that work is complete in accordance with Contract Documents and ready for
Architect's review.

EXECUTION AND CLOSEOUT Page 5
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D. Correctitems of work listed in executed Certificates of Substantial Completion and comply with
requirements for access to Owner-occupied areas.
E. Notify Architect when work is considered finally complete.
F. Complete items of work determined by Architect's final inspection.
G. Provided completed documentation as follows:

3.12 MAINTENANCE

1. Consent to Surety of Final Payment

2.  Certificate of Substantial Completion

3.  Contractor Satisfaction of Debt and Claims

4. Release of Liens for the Contractor, his Subcontractors, and his Suppli

A. Provide service and maintenance of components indicated in specifi

B. Maintenance Period: As indicated in specification sections or, i i ot less than one
year from the Date of Substantial Completion or the length of rranty, whichever
is longer.

C. Examine system components at a frequency consiste ' peration. Clean, adjust,
and lubricate as required.

D. Include systematic examination, adjustment, and IUsica omponents. Repair or replace
parts whenever required. Use parts produced e ManufacCturer of the original component.

E. Maintenance service shall not be assigned @ e any agent or subcontractor without
prior written consent of the Owner. .

E SEC N
EXECUTION AND CLOSEOUT Page 6
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SECTION 01 7419
CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1 GENERAL
1.01 WASTE MANAGEMENT REQUIREMENTS

A.
B.

C.

Owner requires that this project generate the least amount of trash and waste possible.

Employ processes that ensure the generation of as little waste as possible due t Of, poor
planning, breakage, mishandling, contamination, or other factors.

Minimize trash/waste disposal in landfills; reuse, salvage, or recycle as muc as

economically feasible.

This project is dependent on diversion of 75 percent, by weight, of paten
by recycling and/or salvage.

sh/waste

, Incineration,
pe cOst or savings

Contractor shall submit periodic Waste Disposal Reports; all Ia

accrues; use the same units of measure on all reports.

Contractor shall develop and follow a Waste Managerg
requirements.

Methods of trash/waste disposal that are not accep
1. Burning on the project site.

2. Burying on the project site.
3. Dumping or burying on other property, pC @ ivate.
4.  Other illegal dumping or burying

Regulatory Requirements: Contr,
requirements, including but not li
legal disposal of all constructi

gnhed to implement these

§/responsible for knowing and complying with regulatory
’ral, state and local requirements, pertaining to
emolition waste materials.

1.02 RELATED REQUIREMENTS

1.03

0 00 “Product Requirements: Waste prevention requirements related to delivery,
handling.

Segiion ORE
stallage, and
flen O

ean: Untreated and unpainted; not contaminated with oils, solvents, caulk, or the like.

Construction and Demolition Waste: Solid wastes typically including building materials,
packaging, trash, debris, and rubble resulting from construction, remodeling, repair and
demolition operations.

C. Hazardous: Exhibiting the characteristics of hazardous substances, i.e., ignitibility, corrosivity,
toxicity or reactivity.

D. Nonhazardous: Exhibiting none of the characteristics of hazardous substances, i.e., ignitibility,
corrosivity, toxicity, or reactivity.

CONSTRUCTION WASTE Page 1
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E. Nontoxic: Neither immediately poisonous to humans nor poisonous after a long period of
exposure.

F. Recyclable: The ability of a product or material to be recovered at the end of its life cycle and
remanufactured into a new product for reuse by others.

G. Recycle: Toremove a waste material from the project site to another site for remanufacture
into a new product for reuse by others.

H. Recycling: The process of sorting, cleansing, treating and reconstituting solid waSte a her
discarded materials for the purpose of using the altered form. Recycling does n@t incl&de
burning, incinerating, or thermally destroying waste.

I.  Return: To give back reusable items or unused products to vendors fo

J.  Reuse: To reuse a construction waste material in some manner on

K. Salvage: To remove a waste material from the project site to ang
others.

L. Sediment: Soil and other debris that has been eroded and tra
production run-off water.

M. Source Separation: The act of keeping different typeS
from the first time they become waste.

N. Toxic: Poisonous to humans either immediatg

0. Trash: Any product or material unable to bé @

P. Waste: Extra material or material that has reacQe

A. See Section 01 30 00 - Admig equirements, for submittal procedures.
B. Waste Management Plan: lowing information:
1. Analysis of the tr g projected to be generated during the entire project
construction ¢ ¥pes and quantities.
2. Landfill Optiofig: name, address, and telephone number of the landfill(s) where
trash/waste wil disposed of, the applicable landfill tipping fee(s), and the projected cost
C.
| Disposal: Include the following information:
Identification of material.
Amount, in tons or cubic yards, of trash/waste material from the project disposed of in
landfills.
c. State the identity of landfills, total amount of tipping fees paid to landfill, and total
disposal cost.
d. Include manifests, weight tickets, receipts, and invoices as evidence of quantity and
cost.
4. Incinerator Disposal: Include the following information:
a. lIdentification of material.
b.  Amount, in tons or cubic yards, of trash/waste material from the project delivered to
incinerators.
CONSTRUCTION WASTE Page 2
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c. State the identity of incinerators, total amount of fees paid to incinerator, and total
disposal cost.
d. Include manifests, weight tickets, receipts, and invoices as evidence of quantity and
cost.
5. Recycled and Salvaged Materials: Include the following information for each:
a. ldentification of material, including those retrieved by installer for use on other
projects.
b. Amount, in tons or cubic yards, date removed from the project site, andffeceivi
party.
c. Transportation cost, amount paid or received for the material, and total £0st or
savings of salvage or recycling each material.
d. Include manifests, weight tickets, receipts, and invoices as e ntity and
cost.
e. Certification by receiving party that materials will not beggi
incineration.
6. Material Reused on Project: Include the following infor
a. ldentification of material and how it was used i
b. Amount, in tons or cubic yards.
c. Include weight tickets as evidence of quanti
7.  Other Disposal Methods: Include information i t described above, as
appropriate to disposal method.

PART 2 PRODUCTS

2.01 PRODUCT SUBSTITUTIONS
A. See Section 01 60 00 - Product R ents for Substitution submission procedures.

PART 3 EXECUTION

3.01 WASTE MANAGEMENT PRO

See Section 01 30 00 for &

ONip landfills or by

: equirements for project meetings, reports, submittal
entaffon.

ntractor, Owner, and Architect.

Instruction: Provide on-site instruction of appropriate separation, handling, and recycling,
Ivage, reuse, and return methods to be used by all parties at the appropriate stages of the
project.
C. Meetings: Discuss trash/waste management goals and issues at project meetings.

1. Pre-construction meeting.
2. Regular job-site meetings.

D. Facilities: Provide specific facilities for separation and storage of materials for recycling,
salvage, reuse, return, and trash disposal, for use by all contractors and installers.
1. Provide containers as required.
2. Provide adequate space for pick-up and delivery and convenience to subcontractors.

CONSTRUCTION WASTE Page 3
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3.  Keep recycling and trash/waste bin areas neat and clean and clearly marked in order to
avoid contamination of materials.

E. Hazardous Wastes: Separate, store, and dispose of hazardous wastes according to applicable
regulations.

F. Recycling: Separate, store, protect, and handle at the site identified recyclable waste products
in order to prevent contamination of materials and to maximize recyclability of identified
materials. Arrange for timely pickups from the site or deliveries to recycling facilit der to
prevent contamination of recyclable materials.

G. Salvage: Set aside, sort, and protect products to be salvaged for reuse off-sigg.
END OF SECTION
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SECTION 02 41 00
DEMOLITION
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Selective demolition of building elements for alteration purposes.
B. Abandonment and removal of existing utilities and utility structures.
1.02 RELATED REQUIREMENTS

A. Section 07 01 50.19 - Preparation for Re-Roofing: Removal of existing roofi OO ion,
flashing, trim, and accessories.

1.03 REFERENCE STANDARDS
A. 29 CFR 1926 - U.S. Occupational Safety and Health Standards.
B. NFPA 241 - Standard for Safeguarding Construction, Alteratig Démolition Operations.
PART 3 EXECUTION
2.01 GENERAL PROCEDURES AND PROJECT CONDITIO

A. Comply with applicable codes and regulations for
structures and the public.
1.  Provide, erect, and maintain temporary &
2. Use physical barriers to prevent acce
public.
3.  Conduct operations to minimize
not obstruct required exits a
removal operations.

B. Do not begin removal until b aMBRQLs to be salvaged or relocated have been removed.

8rs a
é hat could be hazardous to workers or the

struction'@Ppublic and private entrances and exits; do

2. Prevent mov

3.  Stop work im ely if adjacent structures appear to be in danger.

discovered during removal operations, stop work and notify Architect

pHoT written notification to Owner.

close, shut off, or disrupt existing utility branches or take-offs that are in use without at
east 7 days prior written notification to Owner.

D. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of
utility type; protect from damage due to subsequent construction, using substantial barricades if
necessary.

E. Prepare building demolition areas by disconnecting and capping utilities outside the demolition
zone; identify and mark utilities to be subsequently reconnected, in same manner as other
utilities to remain.
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2.03 SELECTIVE DEMOLITION FOR ALTERATIONS

A. Drawings showing existing construction and utilities are based on casual field observation and
existing record documents only.
1. Verify that construction and utility arrangements are as shown.
2.  Report discrepancies to Architect before disturbing existing installation.
3.  Beginning of demolition work constitutes acceptance of existing conditions that would be
apparent upon examination prior to starting demolition.

B. Maintain weatherproof exterior building enclosure except for interruptions required for
replacement or modifications; take care to prevent water and humidity dam

C. Remove existing work as indicated and as required to accomplish new
1. Remove rotted wood, corroded metals, and deteriorated maso ; replace
with new construction specified.
2.  Remove items indicated on drawings.

D. Services (Including but not limited to HVAC, Plumbing, Electr
Remove existing systems and equipment as indicated.
1. Maintain existing active systems that are to remaig

equipment and operational components.

2.  Where existing active systems serve occupie
services, maintain existing systems in seny
for service.

3. Verify that abandoned services serve

4. Remove abandoned pipe, ducts, conduit
accessible ceilings; remove b source
and tag with identification.

elecommunications:

ned facilities before removal.
uipment, including those above

E. Protect existing work to remain.

1. Prevent movement of gifU c; @ovide shoring and bracing if necessary.
2. Perform cutting to acgo emovals neatly and as specified for cutting new work.
3. Repair adjacent génst g

g new work.

4. Patch as specified f
2.04 DEBRIS AND WASTE VAL
, junk, anghtrash from site.
ite all materials not to be reused on site; .

END OF SECTION

DEMOLITION Page 2



Delaware Technical & Community College ROUGH CARPENTRY
Owens Campus Child Development Center HVAC Replacement 06 10 00
StudioJAED Project No. 14005 October 1, 2014

SECTION 06 10 00
ROUGH CARPENTRY
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Rough opening framing for doors, windows, and roof openings.
Roof-mounted curbs.
Roofing nailers.
Preservative treated wood materials.
Fire retardant treated wood materials.

mmoow

Wood nailers and curbs for roofing and items installed on roof.
1.02 RELATED REQUIREMENTS
A. Section 07 62 00 - Sheet Metal Flashing and Trim: Drip flas
B. Section 07 72 00 - Roof Accessories: Prefabricated roo
1.03 REFERENCE STANDARDS

A. ASTM A153/A153M - Standard Specification for Zi
Hardware.

B. ASTM A653/A653M - Standard Specificatio
Zinc-Iron Alloy-Coated (Galvannealed) by th

C. ASTM D2898 - Standard Test Metho
Wood for Fire Testing.

D. ASTM E84 - Standard Test Meth

Burning Characteristics of Building Materials.
and Mine Ties -- Preservative Treatment by Pressure

r: Comply with PS 20 and approved grading rules and inspection agencies.
1. umber of other species or grades, or graded by other agencies, is acceptable provided
structural and appearance characteristics are equivalent to or better than products
specified.

B. Fire-Retardant Treated Wood: Mark each piece of wood with producer's stamp indicating
compliance with specified requirements.

C. Preservative-Treated Wood: Provide lumber and plywood marked or stamped by an
ALSC-accredited testing agency, certifying level and type of treatment in accordance with
AWPA standards.
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1.05 DELIVERY, STORAGE, AND HANDLING

A. General: Cover wood products to protect against moisture. Support stacked products to prevent
deformation and to allow air circulation.

B. Fire Retardant Treated Wood: Prevent exposure to precipitation during shipping, storage, or
installation.

PART 2 PRODUCTS
2.01 ACCESSORIES

A. Fasteners and Anchors:
1. Metal and Finish: Hot-dipped galvanized steel per ASTM A 153/A 153M;
for high humidity and preservative-treated wood locations, unfinis

2.02 FACTORY WOOD TREATMENT

A. Treated Lumber and Plywood: Comply with requirements of AWPA -Wse Category System
for wood treatments determined by use categories, expected @ ditfons, and specific
odywitRypedducer's stamp indicating

ss Steel
where.

applications.

1.  Fire-Retardant Treated Wood: Mark each piece Qi
compliance with specified requirements.

2. Preservative-Treated Wood: Provide lumber
ALSC-accredited testing agency, certifyin
AWPA standards.

B. Fire Retardant Treatment:
1. Manufacturers:
a. Arch Wood Protection, Ing
b. Hoover Treated Wood §
C.

arked or stamped by an
¥ of treatment in accordance with

.wolmahizedwood.com.
c: www.frtw.com.

when testis e d for an additional 20 minutes both before and after accelerated
ormed in accordance with ASTM D2898.
dry wood Jtter treatment to a maximum moisture content of 19 percent for lumber
5 percent for plywood.
se treated wood in direct contact with the ground.
e : AWPA U1, Use Category UCFA, Commaodity Specification H, low
tempetature (low hygroscopic) type, chemically treated and pressure impregnated;
capabj€ of providing a maximum flame spread rating of 25 when tested in accordance with
Sl E84, with no evidence of significant combustion when test is extended for an
dditional 20 minutes.
Kiln dry wood after treatment to a maximum moisture content of 19 percent for lumber
and 15 percent for plywood.
b. Treat rough carpentry items as scheduled; or as indicated.
c. Do not use treated wood in applications exposed to weather or where the wood may
become wet.

C. Preservative Treatment:
1. Manufacturers:
a. Arch Wood Protection, Inc.: www.wolmanizedwood.com.
b. Viance, LLC: www.treatedwood.com.
c. Osmose, Inc: www.osmose.com.
d. Substitutions: Not permitted.
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D. Preservative Pressure Treatment of Lumber Above Grade: AWPA U1, Use Category UC3B,

Commodity Specification A using waterborne preservative to 0.25 Ib/cu ft retention.

1. Kiln dry lumber after treatment to maximum moisture content of 19 percent.

2. Treat lumber in contact with roofing, flashing, or waterproofing.

3.  Treat lumber in contact with masonry or concrete.

4. Treat lumber less than 18 inches above grade.
a. Treat lumber in other locations as indicated.

5. Preservative Pressure Treatment of Plywood Above Grade: AWPA U1, Usg Cat
UC2 and UC3B, Commodity Specification F using waterborne preservative @ 0.25 Ibf€u ft
retention.
a. Kiln dry plywood after treatment to maximum moisture conte
b. Treat plywood in contact with masonry or concrete.
c. Treat plywood in other locations as indicated.

E. Preservative Pressure Treatment of Lumber in Contact with Sgi VP se Category
UC4A, Commodity Specification A using waterborne preservii
1.  Preservative for Field Application to Cut Surfaces: A 2d by manufacturer of
factory treatment chemicals for brush-application
2. Restrictions: Do not use lumber or plywood tred
(CCA) in exposed exterior applications subje
PART 3 EXECUTION
3.01 INSTALLATION - GENERAL
A. Select material sizes to minimize waste.

B. Reuse scrap to the greatest extentgossible; clearlyy separate scrap for use on site as accessory
components, including: shims, b

C. Where treated wood is used o provide temporary ventilation during and immediately
after installation sufficient V@ indpor air contaminants.

3.02 BLOCKING, NAILERS, A

specialty items, an
3.03 ROOF-RELATE

etardant, and parapet construction.

A. Framing Members: 1/4 inch from true position, maximum.
B. Surface Flatness of Floor: 1/8 inch in 10 feet maximum, and 1/4 inch in 30 feet maximum.

C. Variation from Plane (Other than Floors): 1/4 inch in 10 feet maximum, and 1/4 inch in 30 feet
maximum.

3.06 CLEANING

A. Waste Disposal: Comply with the requirements of Section 01 77 00.
1. Comply with applicable regulations.
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2. Do not burn scrap on project site.
3. Do not burn scraps that have been pressure treated.
4

Do not send materials treated with pentachlorophenol, CCA, or ACA to co-generation
facilities or “waste-to-energy” facilities.

B. Do not leave any wood, shavings, sawdust, etc. on the ground or buried in fill.
C. Prevent sawdust and wood shavings from entering the storm drainage system.

\J
$
2

ROUGH CARPENTRY Page 4



Delaware Technical & Community College THERMAL INSULATION
Owens Campus Child Development Center HVAC Replacement 07 21 00
StudioJAED Project No. 14005 October 1, 2014

SECTION 07 21 00
THERMAL INSULATION
PART 1 GENERAL
1.01 SECTION INCLUDES

A. Battinsulation for filling perimeter window and door shim spaces and crevices in exterior wall
and roof.

B. Battinsulation for cavity wall construction.

C. Acoustic Batt insulation. See Section 09 21 16 Gypsum Board Assemblies.
1.02 RELATED REQUIREMENTS

A. Section 01 33 13 - LEED Submittals: Including Materials Reporting

B. Section 01 61 16 - Volatile Organic Compound (VOC) Content Rg

C. Section 01 78 39 - Construction Waste Management and Disg0 itat®®ns on disposal of
removed materials; requirements for recycling.

Section 01 81 13 LEED & Sustainable Design Require
Section 01 81 19 Construction IAQ Mgmt
Section 04 27 23 - Cavity Wall Unit Masonry: Masonggw closing insulation.

ulation as wall sheathing.

Struction for batt insulation.

—IemMmO

roofing system.
1.03 REFERENCE STANDARDS

A. ASTM C240 - Standard Te Testing Cellular Glass Insulation Block.

B. ASTM C552 - Standard Spg for Cellular Glass Thermal Insulation.

C. ASTM C578 - Stan Sp ) for Rigid, Cellular Polystyrene Thermal Insulation.

D. ASTM C612 - Stan ecification for Mineral Fiber Block and Board Thermal Insulation.

E. ASTM C665 ¢Standa ecification for Mineral-Fiber Blanket Thermal Insulation for Light
Frame Copsgtruction and Manufactured Housing.

F. tandard Specification for Faced Rigid Cellular Polyisocyanurate Thermal

6/E96M - Standard Test Methods for Water Vapor Transmission of Materials.

E136 - Standard Test Method for Behavior of Materials in a Vertical Tube Furnace At 750
egrees C.

K. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials;
National Fire Protection Association.

L. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials;
Underwriters Laboratories Inc..

1.04 SUBMITTALS
A. See Section 01 33 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide data on product characteristics, performance criteria, and product
limitations.
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C. Manufacturer's Installation Instructions: Include information on special environmental conditions
required for installation and installation techniques.

D. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.
1.05 FIELD CONDITIONS

A. Do not install insulation adhesives when temperature or weather conditions are detrimental to
successful installation.

1.06 SEQUENCING

A. Sequence work to ensure fireproofing, firestop, and vapor retarder materials@te lace Pefore
beginning work of this section.

1.07 COORDINATION
A. Coordinate the work with Section 07 27 26 for installation of vapor reN
e

B. Coordinate the work with Section 07 27 27 for installation of va@0 d
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Insulation:

1. Dow
2. Owens Corning
3.  Substitutions: See Section 01 60 00 - eqiirements.
2.02 APPLICATIONS
A. Insulation Under Concrete Slabs: ddled polystyrene board.
B. Insulation at Perimeter of Foundafi [ ded polystyrene board.
C. Insulation Inside Masonry Caui . Extruded polystyrene board.

D. Insulation in Metal Framed @ att Wisulation with integral vapor retarder.

A. Batt Insulation: A C#65; preformed batt; friction fit, conforming to the following:
ag fiber, or glass fiber.
. 25 or less, when tested in accordance with ASTM E84.

8l Resistance: in accordance with plans.
ss: Varies.
g. Aluminum foil, flame spread 25 rated; one side.
9.9, Manufacturers:
CertainTeed Corporation: www.certainteed.com.

b. Johns Manville Corporation: www.jm.com.

c. Owens Corning Corp: www.owenscorning.com.
10. Substitutions: See Section 01 60 00 - Product Requirements.

2.04 ACCESSORIES

A. Tape: Bright aluminum; Polythylene or Polyester self-adhering type, mesh reinforced, 2 inch
wide.

B. Insulation Fasteners: Impaling clip of galvanized steel with washer retainer and clips, to be
adhered to surface to receive insulation, length to suit insulation thickness and substrate,
capable of securely and rigidly fastening insulation in place.
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C. Wire Mesh: Galvanized steel, hexagonal wire mesh.

D. Adhesive: Type recommended by insulation manufacturer for application and in compliance
with Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and tha rates are
ready to receive insulation and adhesive.

B. Verify substrate surfaces are flat, free of irregularities or materials or substadges that m
impede adhesive bond.

3.02 BATT INSTALLATION
A. Install insulation and vapor retarder in accordance with manufacturer'sNastro@tions.

B. Install in exterior cavities at window, door, wall and roof spacegf L or voids. Do not
compress insulation.

C. Trim insulation neatly to fit spaces. Insulate miscellaneg

D. Fitinsulation tightly in cavities and tightly to exterior si chaniCal and electrical services
within the plane of the insulation.

E. Install with factory applied vapor retarder me i arm side of building spaces. Lap
ends and side flanges of membrane over frg

F. Tape seal butt ends, lapped flanges, and tea

G. At metal framing, place vapor retard
joints over member face.

26.
3.03 PROTECTION
A. Do not pergifitinstalled inSulation to be damaged prior to its concealment.

END OF SECTION
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SECTION 07 62 00
SHEET METAL FLASHING AND TRIM

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Fabricated sheet metal items, including flashings and counterflashings.

B. Reglets and accessories.
1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry: Wood nailers.

B. Section 07 90 05 - Joint Sealers.
1.03 REFERENCE STANDARDS

A. AAMA 611 - Voluntary Specification for Anodized Architectural 4 merican
Architectural Manufacturers Association.

B. AAMA 2604 - Voluntary Specification, Performance Requitements est Procedures for
High Performance Organic Coatings on Aluminum Ext S els

C. AAMA 2605 - Voluntary Specification, Performance Rée s and Test Procedures for
Superior Performing Organic Coatings on Aluminu and Panels.

D. ASTM A666 - Standard Specification for Ann -Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar.

E. ASTM B209 - Standard Specification for Alumi Aluminum-Alloy Sheet and Plate.

F. ASTM B209M - Standard Specificaii i and Aluminum-Alloy Sheet and Plate
[Metric].

G. ASTM D226 - Standard Speci or Asphalt-Saturated Organic Felt Used in Roofing and
Waterproofing.

H. ASTM D2178 - Standard S n for Asphalt Glass Felt Used in Roofing and
Waterproofing.

ASTM D4479/D44 andard Specification for Asphalt Roof Coatings - Asbestos-Free.
tandard Specification for Asphalt Roof Cement, Asbestos-Free.
rchitecture - Handbook; Copper Development Association, Inc..

- Architectural Sheet Metal Manual; Sheet Metal and Air Conditioning
al Association.

Drawings: Indicate material profile, jointing pattern, jointing details, fastening methods,
gs, terminations, and installation details.

1.05 Q ITY ASSURANCE

A. Perform work in accordance with SMACNA Architectural Sheet Metal Manual requirements and
standard details, by roofing manufacturor except as otherwise indicated.

B. Fabricator and Installer Qualifications: Company specializing in sheet metal work with 5 years
of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Stack material to prevent twisting, bending, and abrasion, and to provide ventilation. Slope
metal sheets to ensure drainage.

SHEET METAL FLASHING AND Page 1
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B. Prevent contact with materials that could cause discoloration or staining.
1.07 PROJECT CONDITIONS
PART 2 PRODUCTS
2.01 SHEET MATERIALS

A. Pre-finished Aluminum: ASTM B209 (ASTM B209M), 3005 alloy, H12 or H14 temper; .050 inch
thick or as noted on plans; plain finish; shop re-located with fluoropolymer (70% )
coating system; custom color to match existing roof.

2.02 ACCESSORIES
A. Fasteners: Stainless steel, with soft neoprene washers.

Primer: Zinc chromate type.

Protective Backing Paint: Zinc molybdate alkyd.

Sealant: Type specified in Section 07 90 05.

Plastic Cement: ASTM D4586, Type I.

. Reglets: Recessed type, rigid extruded PVC; face and

2.03 FABRICATION

Form sections true to shape, accurate in size,

Fabricate cleats of same material as sheet,

Form pieces in longest possible lengths.

Hem exposed edges on underside 1/2

Form material with flat lock sea
sealed lapped, bayonet-type or int ooked seams.
PART 3 EXECUTION

' inimum 18 inch long legs; seam for rigidity, seal with
ottoggPedge formed outward 1/4 inch (6 mm) and hemmed to form
3.01 EXAMINATIO

A. Verify ro0f op8Rings, curbs, pipes, sleeves, ducts, and vents through roof are solidly set, reglets
in plz and na strips located.

mmoow

e ith plastic tape .

>

moow

m

Fabricate corners from one
sealant.

G. Fabricate vertical fa wit
drip.

termination and base flashings are in place, sealed, and secure.

aint concealed metal surfaces with protective backing paint to a minimum dry film
ickness of 15 mil.

3.03 INSTALLATION

A. Conform to drawing details.
1.  Per drawings or: SMACNA Architectural Sheet Metal Manual .

Set continuous cleats.

C. Insert flashings into reglets to form tight fit. Secure in place with lead wedges. Seal flashings
into reglets with sealant.

D. Secure flashings in place using concealed fasteners. Use exposed fasteners only where
permitted. Flash in accordance with roof manufacturer's instructions, using standard details.

w
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E. Fitflashings tight in place. Make corners square, surfaces true and straight in planes, and lines
accurate to profiles.

F. Seal metal joints watertight.
3.04 FIELD QUALITY CONTROL
A. See Section 01 45 00 - Quality Requirements, for field inspection requirements.
B. Inspection will involve surveillance of work during installation to ascertain compli it

specified requirements.

END OF SECTION
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SECTION 07 72 00
ROOF ACCESSORIES

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Manufactured curbs, equipment rails, and pedestals.
1.02 RELATED REQUIREMENTS
A. Section 07 62 00 - Sheet Metal Flashing and Trim: Roof accessory items fabricated f

metal
1.03 REFERENCE STANDARDS
A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-C alvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for sub gédures
B. Product Data: Manufacturer's data sheets on each prodti d.
1. Preparation instructions and recommendations.
2. Storage and handling requirements and reco
3. Installation methods.
4. Maintenance requirements.
1.05 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's ungpered pac g until ready for installation.

B. Store products under cover and g
PART 2 PRODUCTS
2.01 MANUFACTURED CURBS

A. Manufactured Curbs,
1. i . gcurb.com.

www.patecurbs.com.

stems (RPS) by Commercial Products Group of Hart & Cooley, Inc:

d’above grade.

g Cants: Provide integral sheet metal roofing cants dimensioned to begin slope at
p of roofing insulation; 1:1 slope; minimum cant height 4 inches.

anufacture curb bottom and mounting flanges for installation directly on roof deck, not on
insulation; match slope and configuration of roof deck.

4.  Provide the layouts and configurations shown on the drawings.

C. Curbs Adjacent to Roof Openings: Provide curb on all sides of opening, with top of curb
horizontal for equipment mounting.
1. Provide preservative treated wood nailers along top of curb.
2. Insulate inside curbs with 1-1/2 inch thick fiberglass insulation.
3. Height Above Finished Roof Surface: 6 inches, minimum.
4. Height Above Roof Deck: 14 inches, minimum.
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PART 3 EXECUTION
3.01 EXAMINATION
A. Do not begin installation until substrates have been properly prepared.

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

3.02 PREPARATION
A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer for i est
result for the substrate under the project conditions.
3.03 INSTALLATION
3.04 PROTECTION \
A. Protect installed products until completion of project.
AP

B. Touch-up, repair or replace damaged products before Su n letion.
END OF SECTION
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SECTION 07 84 00
FIRESTOPPING
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Firestopping systems.

B. Firestopping of all joints and penetrations in fire-resistance rated and smoke-resi
assemblies, whether indicated on drawings or not, and other openings indicated

PART 2 PRODUCTS
2.01 FIRESTOPPING - GENERAL REQUIREMENTS
A. Firestopping: Any material meeting requirements.

B. Firestopping Materials with Volatile Content: Provide only produ
compound (VOC) content than required by South Coast Air Qu#
No.1168.

C. Primers, Sleeves, Forms, Insulation, Packing, Stuffing, e
tested assembly design.
2.02 FIRESTOPPING SYSTEMS
A. Firestopping: Any material meeting requiremgipi€
1. Fire Ratings: Use any system listed b @ ed¥in accordance with ASTM E814 that

has F Rating equal to fire rating of penetfa &- embly and T Rating Equal to F Rating
and that meets all other specified requirent€nts

PART 3 EXECUTION
3.01 INSTALLATION

A. Install materials in manner gé be ire test report and in accordance with manufacturer's
instructions, completely cl@s j

loWr volatile organic
ana ent District Rule

: Type required for
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SECTION 07 90 05
JOINT SEALERS
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Sealants and joint backer rods.
B. Precompressed foam sealers.
1.02 RELATED REQUIREMENTS

A. Section 01 33 13 - LEED Submittals: Including Materials Reporting Form, V' j orm
B. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restricti
C. Section 01 78 39 - Construction Waste Management and Disposal: it s on disposal of

removed materials; requirements for recycling.
D. Section 01 81 13 LEED & Sustainable Design Requirements
E. Section 01 81 19 Construction IAQ Mgmt

F. Section 07 25 00 - Weather Barriers: Sealants requirg
vapor retarders:

G. Section 07 62 00: Sealants required in conjunction 3 .
H. Section 08 80 00 - Glazing: Glazing sealan ries.
n

n with air barriers and

e
1.03 REFERENCE STANDARDS

A. ASTM C834 - Standard Specification et Latex ts.
i lastomeric Joint Sealants.

B. )
C. ASTM C1193 - Standard Guide fo otht Sealants.
D .

ASTM D1056 - Standard
Rubber.

E. ASTM D1667 - Sta dS
(Closed-Cell).

1.04 ADMINISTRATIVE REQ MENTS

3r Flexible Cellular Materials--Sponge or Expanded

. Provide data indicating sealant chemical characteristics, performance criteria,
2paration, limitations, and color availability.

eport: Submit VOC content documentation for all non-preformed sealants and primers.

anufacturer's Installation Instructions: Indicate special procedures, surface preparation, and
perimeter conditions requiring special attention.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the Products specified in
this section with minimum 5 years documented experience.

B. Applicator Qualifications: Company specializing in performing the work of this section with
minimum 5 years experience.
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1.07 FIELD CONDITIONS
A. Maintain temperature and humidity recommended by the sealant manufacturer during and after
installation.
1.08 COORDINATION
A. Coordinate the work with all sections referencing this section.
1.09 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirement
B. Correct defective work within a five year period after Date of Substantial Co tl

C. Warranty: Include coverage for installed sealants and accessories whi i ieve airtight
seal, exhibit loss of adhesion or cohesion, or do not cure.

PART 2 PRODUCTS \
2.01 MANUFACTURERS
A. Polyurethane Sealants:

1. Pecora Corporation: www.pecora.com.

2.  Bostik, Inc www.bostik-us.com

3. BASF Construction Chemicals-Building Syst
4. Substitutions: See Section 01 60 00 - Pr t

B. Acrylic Sealants (ASTM C920):
1. Pecora Corporation; www.pecora.com.
2. Tremco, Inc www.tremcosealan
3. Bostik, Inc. www.bostik-us.co
4. Substitutions: See Section @

C. Preformed Compressible Fg and backer rods:
1. Sandell Manufacturin . c: www.sandellmfg.com.

dingsystems.basf.com.
nts.

3. Dayton Superi
4.  Substitutionss ion 01 60 00 - Product Requirements.

2.02 SEALANTS

A. Sealants
(VOC) c

B. Typg enera

Primers - G€neral: Provide only products having lower volatile organic compound
an required by South Coast Air Quality Management District Rule No.1168.

3.9, Applications: Use for:
Control, expansion, and soft joints in masonry.
b. Joints between concrete and other materials.
c. Joints between metal frames and other materials.
d. Other exterior joints for which no other sealant is indicated.

C. Type 2 - General Purpose Interior Sealant: Acrylic emulsion latex; ASTM C 834, Type OP,
Grade NF single component, paintable.
1.  Color: Standard colors matching finished surfaces.
2. Product: AC-20 + Silicone manufactured by Pecora.
3. Applications: Use for:
a. Interior wall and ceiling control joints.
b. Joints between door and window frames and wall surfaces.
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c. Other interior joints for which no other type of sealant is indicated.

D. Type 3 - Exterior Expansion Joint Sealer: ASTM D 2628, hollow neoprene (polychloroprene)
compression gasket.
1.  Black color.
2.  Size and Shape: . As indicated by drawings.
3. Product: Poly seal manufactured by Sandell mfg.
4. Applications: Use for:
a. Exterior wall expansion joints.

E. Type 4 - Acoustical Sealant: acrylic sealant; ASTM C 920, Grade NS, Class 42- UsesM and
A; single component, solvent release curing, non-skinning.
1. Product: AlS-919 manufactured by Pecora.
2.  Applications: Use for concealed locations only:
a. Sealant bead between top stud runner and structure and N ttom stud track

and floor and where shown on plans.

F. Type 5 - Concrete Paving Joint Sealant: Polyurethane, self-levg M C920, Class 25,
Uses T, I, M and A; single component.
1. Color: Gray.
2. Product: Dynatred manufactured by Pecora.
3. Applications: Use for:

a. Joints in sidewalks and vehicular p

b. Where shown on plans.
2.03 ACCESSORIES
A. Primer: Non-staining type, recom ded by sealaht manufacturer to suit application.
B. Joint Cleaner: Non-corrosive and a» ing

type, recommended by sealant manufacturer;

apatiple with sealant; ASTM D 1667, closed cell PVC;
joint width.

C. Joint Backing: Round foa
oversized 30 to 50 percen

D. Bond Breaker: Presgtire
application.

PART 3 EXECUTION
3.01 EXAMINATIO
A. Verify that sub

ape recommended by sealant manufacturer to suit

te surfaces and joint openings are ready to receive work.
ing and release tapes are compatible with sealant.

B. Vejify that§gint ba
3.02 PREPAR
. gdog0se materials and foreign matter that could impair adhesion of sealant.

and prime joints in accordance with manufacturer's instructions.

Perform preparation in accordance with manufacturer's instructions and ASTM C1193.
rotect elements surrounding the work of this section from damage or disfigurement.
3.03 INSTALLATION

A. Perform work in accordance with sealant manufacturer's requirements for preparation of
surfaces and material installation instructions.

B. Perform installation in accordance with ASTM C1193.
C. Perform acoustical sealant application work in accordance with ASTM C919.
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D. Measure joint dimensions and size joint backers to achieve width-to-depth ratio, neck
dimension, and surface bond area as recommended by manufacturer, except where specific
dimensions are indicated.

E. Measure joint dimensions and size joint backers to achieve the following, unless otherwise
indicated:
1. Width/depth ratio of 2:1.
2. Neck dimension no greater than 1/3 of the joint width.
3.  Surface bond area on each side not less than 75 percent of joint width.

F. Install bond breaker where joint backing is not used.

G. Install sealant free of air pockets, foreign embedded matter, ridges, an S.

H. Apply sealant within recommended application temperature ranges. €onsalt m cturer
when sealant cannot be applied within these temperature ranges.

I.  Tool joints concave. \

J.  Precompressed Foam Sealant: Do not stretch; avoid joints ex@gp ners, ends, and
intersections; install with face 1/8 to 1/4 inch below adjoj .

3.04 CLEANING
A. Clean adjacent soiled surfaces.

3.05 PROTECTION \
A. Protect sealants until cured.
END OF SE
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SECTION 08 91 00
LOUVERS
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Louvers, frames, and accessories.
1.02 RELATED REQUIREMENTS
A. Section 07 62 00 - Sheet Metal Flashing and Trim.

B. Section 23 31 00 - HVAC Ducts and Casings: Ductwork attachment to louvef§ya ~off
panels.

C. Section 23 33 00 - Air Duct Accessories: Fire/smoke dampers assodiatedith exterior wall
louvers.

1.03 REFERENCE STANDARDS

A. AAMA 611 - Voluntary Specification for Anodized Architectura ; American
Architectural Manufacturers Association.

B. AMCA 511 - Certified Ratings Program for Air Controfie ir Movement and Control
Association International, Inc..

PART 2 PRODUCTS
2.01 LOUVERS

A. Louvers: Factory fabricated and
AMCA Certified under AMCA

1.04 SUBMITTALS \
A. See Section 01 30 00 - Administrative Req r Submittal procedures.

omplete with frame, mullions, and accessories;

2.02 MATE @
. ged Ajiminum: ASTM B221 (ASTM B221M), .

olor Anodizing: AAMA 611 Class I, AA-M12C22A42/44.

reen: Interwoven wire mesh of steel, 0.063 inch diameter wire, 1/2 inch open weave,
iagonal design.

C. Insect Screen: 18 x 16 size aluminum mesh.
2.03 ACCESSORIES
A. Blank-Off Panels: Specified in Section 23 31 00.

B. Screens: Frame of same material as louver, with reinforced corners; removable, screw
attached; installed on inside face of louver frame.
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PART 3 EXECUTION
3.01 INSTALLATION
A. Install louver assembly in accordance with manufacturer's instructions.
B. Install louvers level and plumb.
C. Align louver assembly to ensure moisture shed from flashings and diversion of moisture to

g
P
Q

D. Secure louver frames in openings with concealed fasteners.
3.02 ADJUSTING
END OF SECTION
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SECTION 09 90 00
PAINTING AND COATING

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Surface preparation.
B. Field application of paints, stains, varnishes, and other coatings.
C. Scope: Finish all interior and exterior surfaces exposed to view, unless fully fact
unless otherwise indicated.
1. Both sides and edges of plywood backboards for electrical and telecom e
installing equipment.
2.  Elevator pit ladders.
3. Exposed surfaces of steel lintels and ledge angles.
4. Surfaces inside cabinets.
5. Mechanical and Electrical:

a. Infinished areas, paint all insulated and exposg it, boxes, insulated and
exposed ducts, hangers, brackets, collars aj chanical equipment, and
electrical equipment, unless otherwise indica

b. Infinished areas, paint shop-primed item

D. Do Not Paint or Finish the Following Items:
1.  Items fully factory-finished unless spe diCated; materials and products having
factory-applied primers are not consideredi finished.
2 Items indicated to receive otherdimishes
3 Items indicated to remain un
4. Fire rating labels, equipmen er and capacity labels, and operating parts of
equipment.
5. Stainless steel, anodi bronze, terne, and lead items.
6. Floors, unless specifi licated.
7. Glass
8. Acoustical m nless specifically so indicated.
9. Concealed pipeSfducts, and conduits.
E. Painting mai€fials and hods for conduit identification specified in Section 26 05 53.
1.02 RELATEDR MENTS
A. Secti 33 1 EED Submittals: Including Materials Reporting Form, VOC Reporting Form

B 16 - Volatile Organic Compound (VOC) Content Restrictions.

8 39 - Construction Waste Management and Disposal: Limitations on disposal of
naterials; requirements for recycling.

01 81 13 LEED & Sustainable Design Requirements
ection 01 81 19 Construction IAQ Mgmt

1.03 REFERENCE STANDARDS

A.

O w

40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for
Architectural Coatings; U.S. Environmental Protection Agency.

ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications.
NACE (IMP) - Industrial Maintenance Painting; NACE International; Edition date unknown.

SSPC (PM1) - Good Painting Practice: SSPC Painting Manual, Vol. 1; Society for Protective
Coatings.
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1.04 DEFINITIONS
A. Conform to ASTM D 16 for interpretation of terms used in this section.
1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide data on all finishing products and special coatings, including VOC
content.

C. Samples: Submit two paper chip samples, 1 X 1 inch in size illustrating range of§coloré’a
textures available for each surface finishing product scheduled.

D. Samples: Submit two painted samples, illustrating selected colors and each color

and system selected with specified coats cascaded. Submit on alumjnu 6 inchin
size.
E. Certification: By manufacturer that all paints and coatings comgi¥¥ its specified
F. Certification: By manufacturer that all paints and coatings dd Al any of the prohibited

chemicals specified; GreenSeal GS-11 certification is no
constitute acceptable certification.

G. LEED Report: VOC content of all interior opaque

H. Manufacturer's Instructions: Indicate special s
conditions requiring special attention.

I.  Maintenance Data: Submit data on cleaning$ and repair of painted and coated
surfaces.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications: Co
with minimum 5 years docuenied

B. Applicator Qualifications: @ ializing in performing the type of work specified with

minimum 5 years expegie
1.07 REGULATORY REQUIREM

A. Conform to applicab de for flame and smoke rating requirements for products and finishes.
1.08 DELIVERY, ST GE, A ANDLING

A. Deliver to site in sealed and labeled containers; inspect to verify acceptability.

B. Contai

iglizing in manufacturing the products specified,

abelYnclude manufacturer's name, type of paint, brand name, lot number, brand
Bge, surface preparation, drying time, cleanup requirements, color designation, and
br mixing and reducing.

i ia E als: Store at minimum ambient temperature of 45 degrees F and a maximum of 90

1.09

not apply materials when surface and ambient temperatures are outside the temperature
ranges required by the paint product manufacturer.

B. Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.

C. Minimum Application Temperatures for Latex Paints: 45 degrees F for interiors; 50 degrees F
for exterior; unless required otherwise by manufacturer's instructions.

D. Minimum Application Temperature for Varnish Finishes: 65 degrees F for interior or exterior,
unless required otherwise by manufacturer's instructions.
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E. Provide lighting level of 80 ft candles measured mid-height at substrate surface.
1.10 EXTRA MATERIALS

A. See Section 01 60 00 - Product Requirements, for additional provisions.

B. Supply 1 gallon of each color; store where directed.

C. Label each container with color, type, texture, and room locations in addition to the
manufacturer's label.

PART 2 PRODUCTS

2.01 MANUFACTURERS

A. Provide all paint and coating products used in any individual system fro

manufacturer; no exceptions.
B. Paints:
ICI Paints North America: www.icipaints.com

Duron, Inc: www.duron.com.
Sherwin Williams: www.sherwin-williams.com
Benjamin Moore & Co: www.benjaminmoore.c

o)
"Green Screen" paint:
a. Filmtools House Brand Chroma Key Gre a

b. Rosco 5711 Chroma Key Green Vid ' oiNn

abrowbd=

I ~reflective matte finish).

C. Field-Catalyzed Coatings:
D. Substitutions: See Section 01 60 00 - Product
2.02 PAINTS AND COATINGS - GENERA|
A. Paints and Coatings: Ready mix

ments.

nded to be a field-catalyzed coating.

1. Provide paints and coatiags0 oft paste consistency, capable of being readily and
uniformly dispersed tga us coating, with good flow and brushing properties,
and capable of dryi difree of streaks or sags.

2 For opaque fini cachfCoat including primer coat and intermediate coats, one-half

ceeding coat, with final finish coat as base color.
material in quantity required to complete entire project's work from a

4. Do duce, thin, or dilute coatings or add materials to coatings unless such procedure
i i ly described in manufacturer's product instructions.

' manufacturer offers options on primers for a particular substrate, use
er categorized as "best" by the manufacturer.

ontent: The following compounds are prohibited:

romatic Compounds: In excess of 1.0 percent by weight of total aromatic compounds
(hydrocarbon compounds containing one or more benzene rings).

Acrolein, acrylonitrile, antimony, benzene, butyl benzyl phthalate, cadmium, di
(2-ethylhexyl) phthalate, di-n-butyl phthalate, di-n-octyl phthalate, 1,2-dichlorobenzene,
diethyl phthalate, dimethyl phthalate, ethylbenzene, formaldehyde, hexavalent chromium,
isophorone, lead, mercury, methyl ethyl ketone, methyl isobutyl ketone, methylene
chloride, naphthalene, toluene (methylbenzene), 1,1,1-trichloroethane, vinyl chloride.

E. Colors: As indicated on drawings
1. Infinished areas, finish pipes, ducts, conduit, and equipment the same color as the
wall/ceiling they are mounted on/under.
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2.03 PAINT SYSTEMS - EXTERIOR

A. Paint WE-OP-3L - Wood, Opaque, Latex, 3 Coat:
1. One coat of latex primer sealer.
2.  Semi-gloss: Two coats of latex enamel; .

B. Paint WE-TR-S - Wood, Transparent, Sealer, Optional Stain:
1. Two coats of stain.
2. Two coats of clear sealer.

C. Paint CE-OP-3L - Masonry/Concrete, Opaque, Latex, 3 Coat:

1. One coat of block filler.

2. Satin: Two coats of latex enamel.
D. Paint GE-OP-3L - Gypsum Board and Plaster, Opaque, Latex, 3 Co

1. One coat of latex primer sealer.

2. Egg Shell: Two coats of latex.
E. Paint ME-OP-3A - Ferrous Metals, Unprimed, Alkyd, 3 Coat:

1. One coat of alkyd primer.

2. Semi-gloss: Two coats of alkyd enamel.

(o}
en b (¢

F. Paint ME-OP-2L - Ferrous Metals, Primed, Alkyd,

1. Touch-up with rust-inhibitive primer reco
2. Semi-gloss: Two coats of Alkyd enam

G. Paint MgE-OP-3A - Galvanized Metals, Alkyd
1. One coat galvanize primer.
2. Semi-gloss: Two coats of alk

H. Paint MgE-OP-3L - Galvanized
1. One coat galvanize pri
2. Semi-gloss: Two coatf

oat manufacturer.

2. Semi-gloss:
2.04 PAINT SYSTEM

3L - Wood, Opaque, Latex, 3 Coat:
f latex primer sealer.

-2L - Ferrous Metals, Primed, Latex, 2 Coat:
ouch-up with latex primer or manufacturer recommended.
lat: Two coats of latex enamel.

int Mgl-OP-3L - Galvanized Metals, Latex, 3 Coat:
1. One coat galvanize primer.
2. Flat: Two coats of latex enamel.

E. Paint Mal-OP-3L - Aluminum, Unprimed, Latex, 3 Coat:
1. One coat etching primer.
2. Flat: Two coats of latex enamel.

F. Paint GI-OP-3L - Gypsum Board/Plaster, Latex, 3 Coat:
1. One coat of alkyd or latex primer sealer.
2. Eggshell: Two coats of latex enamel.
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2.05 ACCESSORY MATERIALS

A.

B.
C.

Accessory Materials: Provide all primers, sealers, cleaning agents, cleaning cloths, sanding
materials, and clean-up materials required to achieve the finishes specified whether specifically
indicated or not; commercial quality.

Patching Material: Latex filler.
Fastener Head Cover Material: Latex filler.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.

C.

3.02 PREPARATION
A.
B.

C.

Verify that surfaces are ready to receive work as instructed by the prod an(gcturer.

Examine surfaces scheduled to be finished prior to commencement @f w any
condition that may potentially affect proper application.

Test shop-applied primer for compatibility with subsequent co

Measure moisture content of surfaces using an electronic mo
unless moisture content of surfaces are below the followi
Gypsum Wallboard: 12 percent.

Plaster and Stucco: 12 percent.
Masonry, Concrete, and Concrete Unit Masorx nt.
da

r. Do not apply finishes

Interior Wood: 15 percent, measured i with ASTM D4442.
Exterior Wood: 15 percent, measured é ce with ASTM D4442.
Concrete Floors and Traffic Surfaces: 8 @

ok wN =

Clean surfaces thoroughly and ca
Prepare surfaces using the methodSecommended by the manufacturer for achieving the best

pfejesbhconditions.
app dihces, including electrical plates, hardware, light fixture trim,
O

and clean surfaces which affect work of this section. Remove or
at exhibit surface defects.

Unit Masonry Surfaces to be Painted: Remove dirt, loose mortar, scale, salt or
gf, and other foreign matter. Remove oil and grease with a solution of tri-sodium

s with a solution of sodium metasilicate after thoroughly wetting with water. Allow to dry.

Gypsum Board Surfaces to be Painted: Fill minor defects with filler compound. Spot prime
fects after repair.

Plaster Surfaces to be Painted: Fill hairline cracks, small holes, and imperfections with latex
patching plaster. Make smooth and flush with adjacent surfaces. Wash and neutralize high
alkali surfaces.

Asphalt, Creosote, or Bituminous Surfaces to be Painted: Remove foreign particles to permit
adhesion of finishing materials. Apply latex based sealer or primer.

Insulated Coverings to be Painted: Remove dirt, grease, and oil from canvas and cotton.

Concrete Floors and Traffic Surfaces to be Painted: Remove contamination, acid etch, and
rinse floors with clear water. Verify required acid-alkali balance is achieved. Allow to dry.
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M. Aluminum Surfaces to be Painted: Remove surface contamination by steam or high pressure
water. Remove oxidation with acid etch and solvent washing. Apply etching primer immediately
following cleaning.

N. Copper Surfaces to be Painted: Remove contamination by steam, high pressure water, or
solvent washing. Apply vinyl etch primer immediately following cleaning.

O. Galvanized Surfaces to be Painted: Remove surface contamination and oils and w. with
solvent. Apply coat of etching primer.

P. Corroded Steel and Iron Surfaces to be Painted: Prepare using at least SSPC-PE 2 (Randitool
cleaning) or SSPC-SP 3 (power tool cleaning) followed by SSPC-SP 1 (solv in

Q. Uncorroded Uncoated Steel and Iron Surfaces to be Painted: Remove
splatter dirt, and rust Where heavy coatings of scale are evident, r

ill scale, weld
tool wire

hosphoric acid
solution, ensuring weld jomts bolts, and nuts are S|m|larly cleang@ entire surface;

spot prime after repairs.

S. Interior Wood Surfaces to Receive Opaque Finish:
knots, pitch streaks, and sappy sections with :
dried; sand between coats. Back prime co

Wipe off dust and grit prior to sealing,
seal knots, pitch streaks, and sappy ler. Fill nail holes and cracks after sealer
has dried; sand lightly between co

percent with thinner.

U. Exterior Wood to Receive Op ish: Remove dust, grit, and foreign matter. Seal knots,
pitch streaks, and sappy sgCtions. i il holes with tinted exterior caulking compound after
prime coat has been appligd. Backprime concealed surfaces before installation.

appy sections with sealer Fill nail holes with tinted exter|or caulklng
as been applied. Prime concealed surfaces.

to Receive Opaque Latex Stain Finish: Remove dust, grit, and
Seal knots, pitch streaks, and sappy sections. Fill nail holes with tinted exterior
d after initial coat has been applied. Back stain concealed surfaces before

ed Beams: Prior to finishing, wash surfaces with solvent, remove grease and dirt.
to be Field-Finished: Seal wood door top and bottom edge surfaces with clear

oors to be Painted: Prime metal door top and bottom edge surfaces.

ICATION

A. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical
components and paint separately.

B. Exterior Wood to Receive Opaque Finish: If final painting must be delayed more than 2 weeks
after installation of woodwork, apply primer within 2 weeks and final coating within 4 weeks.

C. Apply products in accordance with manufacturer's instructions.
D. Where adjacent sealant is to be painted, do not apply finish coats until sealant is applied.
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E. Do not apply finishes to surfaces that are not dry. Allow applied coats to dry before next coat is
applied.

F. Apply each coat to uniform appearance.

G. Dark Colors and Deep Clear Colors: Regardless of number of coats specified, apply as many
coats as necessary for complete hide.

H. Sand wood and metal surfaces lightly between coats to achieve required finish.

I.  Vacuum clean surfaces of loose particles. Use tack cloth to remove dust and paiticle rior
to applying next coat.

J. Wood to Receive Transparent Finishes: Tint fillers to match wood. Work fille
before set. Wipe excess from surface.

rain

K. Reinstall electrical cover plates, hardware, light fixture trim, escutche
prior to finishing.
3.04 FINISHING MECHANICAL AND ELECTRICAL EQUIPMENT

A. Refer to Section 22 05 53, Section 23 05 53 and Section
of equipment, duct work, piping, and conduit.

fittings removed

*hedule of color coding

B. Paint shop-primed equipment, where indicated.

C. Remove unfinished louvers, grilles, covers, and_acc
components and paint separately.

p on mechanical and electrical

D. Finish equipment, piping, conduit, and expo
the color coding scheme indicated.

rk in utility areas in colors according to

E. Reinstall electrical cover plates, ha
prior to finishing.

3.05 FIELD QUALITY CONTROL
A. See Section 014000 -Q
3.06 CLEANING

A. Collect waste matefftal thak co
remove daily from s

3.07 PROTECTION
A. Protect fi coatings until completion of project.
B. Touchsmsp.dama coatings after Substantial Completion.

3.08 SCHEE % RFACES TO BE FINISHED
O [

or Finish the Following Items:

8 fully factory-finished unless specifically noted.

ire rating labels, equipment serial number and capacity labels.
tainless steel items.

, light fixture trim, escutcheons, and fittings removed

ireMents, for general requirements for field inspection.

onstitute a fire hazard, place in closed metal containers, and

int the surfaces described below under Schedule - Paint Systems.

C. Mechanical and Electrical: Use paint systems defined for the substrates to be finished.

1. Paint all insulated and exposed pipes, conduit, boxes, insulated and exposed ducts,
hangers, brackets, collars and supports, mechanical equipment, and electrical equipment
occurring in finished areas to match background surfaces, unless otherwise indicated.

2. Paint all equipment, including that which is factory-finished, exposed to weather or to view
on the roof and outdoors.

3.  Paint shop-primed items occurring in finished areas.
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4. Paint interior surfaces of air ducts and convector and baseboard heating cabinets that are
visible through grilles and louvers with one coat of flat black paint to visible surfaces.

5. Paint dampers exposed behind louvers, grilles, and convector and baseboard cabinets to
match face panels.

D. Paint both sides and edges of plywood backboards for electrical and telephone equipment
before installing equipment.

3.09 SCHEDULE - COLORS
A. See Plans.
END OF SECTION

g
P
Q
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SECTION 22 10 05
PLUMBING PIPING
PART 1 GENERAL
1.01 SECTION INCLUDES

A. Pipe, pipe fittings, valves, and connections for piping systems.
1. Gas.

1.02 RELATED REQUIREMENTS

A. Section 31 23 23 - Fill.

B. Section 31 23 16.13 - Trenching.

C. Section 09 90 00 - Painting and Coating.
1.03 REFERENCE STANDARDS

A. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 15048
Mechanical Engineers.

B. ASME B31.1 - Power Piping; The American Society of

B31.1).

C. ASME B31.2 - Fuel Gas Piping; The American Soci€jy o nical Engineers.

D. ASME B31.9 - Building Services Piping; The an8Qgciety of Mechanical Engineers
(ANSI/ASME B31.9).

E. ASTM A53/A53M - Standard Specification for el, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless.

F. ASTM A234/A234M - Standard

ONheAmerican Society of

figineers (ANSI/ASME

Standardization S
MSS SP-110 - Ball

rotect piping systems from entry of foreign materials by temporary covers, completing sections
the work, and isolating parts of completed system.

1.06 FIELD CONDITIONS
A. Do not install underground piping when bedding is wet or frozen.
PART 2 PRODUCTS
2.01 NATURAL GAS PIPING, BURIED BEYOND 5 FEET OF BUILDING
A. Steel Pipe: ASTM A53/A53M Schedule 40 black.
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1.  Fittings: ASTM A234/A234M, wrought steel welding type, with AWWA C105/A21.5
polyethylene jacket or double layer, half-lapped 10 mil polyethylene tape.
2.  Joints: ASME B31.1, welded.

2.02 NATURAL GAS PIPING, BURIED WITHIN 5 FEET OF BUILDING

A. Steel Pipe: ASTM A53/A53M Schedule 40 black.
1.  Fittings: ASTM A234/A234M, wrought steel welding type.
2. Joints: ASME B31.1, welded.
3. Jacket: AWWA C105/A21.5 polyethylene jacket or double layer, half-lapped 10
polyethylene tape.

2.03 NATURAL GAS PIPING, ABOVE GRADE

A. Steel Pipe: ASTM A53/A53M Schedule 40 black.
1.  Fittings: ASME B16.3, malleable iron, or ASTM A234/A234M, wi hfsteel welding type.

2. Joints: NFPA 54, threaded or welded to ASME B31.1.
2.04 BALL VALVES

A. Manufacturers:
1. Conbraco Industries: www.apollovalves.com.
2. Nibco, Inc: www.nibco.com.
3.  Milwaukee Valve Company: www.milwaukeevalye.
4. Substitutions: See Section 01 60 00 - Pggdtigt ReqQuiretents.

B. Construction, 4 Inches and Smaller: MSS S « s 150, 400 psi CWP, bronze or ductile
iron body, 304 stainless steel or chrome plated pall, regular port, teflon seats and stuffing

box ring, blow-out proof stem, lever |e with bal&@ncing stops, solder, threaded, or grooved
ends with union.

2.05 PLUG VALVES

A. Construction 2-1/2 Inches
pressure lubricated, teflon
with set screw.

SS SP-78, 175 psi CWP, cast iron body and plug,
packing, flanged or grooved ends. Provide lever operator
PART 3 EXECUTION

3.01 EXAMINATION

A. Verify that avations afe to required grade, dry, and not over-excavated.
3.02 PREPARATION
and t ends. Remove burrs. Bevel plain end ferrous pipe.

adle and dirt, on inside and outside, before assembly.
g connections to equipment with flanges or unions.
3.0
Install in accordance with manufacturer's instructions.

w

ovide clearance in hangers and from structure and other equipment for installation of
insulation and access to valves and fittings. Refer to Section 22 07 19.

Excavate in accordance with Section 31 23 16.
Backfill in accordance with Section 31 23 23.
Pipe vents from gas pressure reducing valves to outdoors and terminate in weather proof hood.

mmoo

Pipe Hangers and Supports:
1. Install in accordance with ASME B31.9.
2. Support horizontal piping as scheduled.
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3. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent
work.

4. Place hangers within 12 inches of each horizontal elbow.

5. Use hangers with 1-1/2 inch minimum vertical adjustment. Design hangers for pipe
movement without disengagement of supported pipe.

6. Support vertical piping at every other floor. Support riser piping independently of
connected horizontal piping.

7. Where several pipes can be installed in parallel and at same elevation, proyifle multiple or
trapeze hangers.

8. Provide copper plated hangers and supports for copper piping.

9. Prime coat exposed steel hangers and supports. Refer to Section 09 90 ers and
supports located in crawl spaces, pipe shafts, and suspended ceil e not
considered exposed.

10. Provide hangers adjacent to motor driven equipment with vibgatio I
11. Support cast iron drainage piping at every joint.

3.04 APPLICATION

A. Provide plug valves in natural gas systems for shut-off
3.05 SERVICE CONNECTIONS
A. Provide new gas service complete with gas mete e s. Gas service distribution
. i

piping to have initial minimum pressure of 7 ig regulators on each line serving
gravity type appliances, sized in accordancé

3.06 SCHEDULES

A. Pipe Hanger Spacing:

1. Metal Piping:
a. Pipe size: 1/2 inchesg_ to i :
1)  Maximum gersp : 6.5t
2) Hanger rodidiamete 3/8 inches.

b. Pipe size: hes t@)2 inches:
1) May B@Spacing: 10 ft.

d diameter: 3/8 inch.

inches to 3 inches:

Maximum¥anger spacing: 10 ft.
anger rod diameter: 1/2 inch.

Maximum hanger spacing: 10 ft.
Hanger rod diameter: 5/8 inch.
e size: 8 inches to 12 inches:
)  Maximum hanger spacing: 14 ft.

2) Hanger rod diameter: 7/8 inch.
f.  Pipe size: 14 inches and Over:

1)  Maximum hanger spacing: 20 ft.

2) Hanger rod diameter: 1 inch.

END OF SECTION
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SECTION 23 05 13
MOTOR REQUIREMENTS FOR HVAC AND PLUMBING EQUIP

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Single phase electric motors.

B. Three phase electric motors.
1.02 RELATED REQUIREMENTS

A. Section 26 27 17 - Equipment Wiring: Electrical characteristics and wiring cofge

B. Section 26 29 13 - Enclosed Controllers.
1.03 REFERENCE STANDARDS

A. ABMA STD 9 - Load Ratings and Fatigue Life for Ball Bearings;
Manufacturers Association, Inc..

B. |IEEE 112 - IEEE Standard Test Procedure for Polyphase ladu
Institute of Electrical and Electronic Engineers.

C. NEMA MG 1 - Motors and Generators; National Elect
D. NFPA 70 - National Electrical Code; National Fire Pragect
E. National Grid "Motor-Up" Rebate Program/Ini
1.04 SUBMITTALS

A. Product Data: Provide wiring diagra
requirements.

rs and Generators;

acturers Association.
gsociation.

ith ele adl characteristics and connection

B. Test Reports: Indicate test result
motors larger than 1/2 hors

inal efficiency and power factor for three phase

C. Manufacturer's Installation
and wiring instruction

ndicate setting, mechanical connections, lubrication,

oducts Requiring Electrical Connection: Listed and classified by Underwriters' Laboratories,
Inc. or testing firm acceptable to the authority having jurisdiction as suitable for the purpose
specified and indicated.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect motors stored on site from weather and moisture by maintaining factory covers and
suitable weather-proof covering. For extended outdoor storage, remove motors from equipment
and store separately.

1.07 WARRANTY
A. Provide five year manufacturer warranty for motors larger than 20 horsepower.

MOTOR REQUIREMENTS FOR Page 1
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PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Lincoln Motors: www.lincolnmotors.com.
B. A. O. Smith Electrical Products Company: www.aosmithmotors.com.
C. Reliance Electric/Rockwell Automation: www.reliance.com.
2.02 GENERAL CONSTRUCTION AND REQUIREMENTS
A. Electrical Service: Refer to Section 26 27 17 for required electrical character;sti

B. Electrical Service, General. See drawings for specific details:
1. Motors 1/2 HP and Smaller: 115 volts, single phase, 60 Hz
2. Motors Larger than 1/2 Horsepower: 460 volts, three phase, 60¢5iz.

C. Construction:

1. Open drip-proof type except where specifically noted othg

2. Design for continuous operation in 40 degrees C enviro

3. Design for temperature rise in accordance with NE
service factor, and motor enclosure type.

4. Motors with frame sizes 254T and larger: Pr

D. Explosion-Proof Motors: UL approved and labelled

temperature protection.

factor.

F. Wiring Terminations:

1. nch Circuit conductor quantities, sizes, and materials

terminal box sized to NFPA 70, threaded for conduit.

2.03

e motors for fans, blowers, and pumps: Capacitor start, capacitor run type.

located in outdoors and in draw through cooling towers: Totally enclosed weatherproof
epoxy-treated type.

2.04 SINGLE PHASE POWER - SPLIT PHASE MOTORS
A. Starting Torque: Less than 150 percent of full load torque.
B. Starting Current: Up to seven times full load current.
C. Breakdown Torque: Approximately 200 percent of full load torque.
D

Drip-proof Enclosure: Class A (50 degrees C temperature rise) insulation, NEMA Service
Factor, prelubricated sleeve or ball bearings.

E. Enclosed Motors: Class A (50 degrees C temperature rise) insulation, 1.0 Service Factor,
prelubricated ball bearings.

MOTOR REQUIREMENTS FOR Page 2
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2.05 SINGLE PHASE POWER - PERMANENT-SPLIT CAPACITOR MOTORS

A.
B.
C.
D

E.

Starting Torque: Exceeding one fourth of full load torque.
Starting Current: Up to six times full load current.
Multiple Speed: Through tapped windings.

Open Drip-proof or Enclosed Air Over Enclosure: Class A (50 degrees C temperature rise)
insulation, minimum 1.0 Service Factor, prelubricated sleeve or ball bearings, aut ¢ reset
overload protector.

Provide inverter-duty motors for all VFD applications.

2.06 SINGLE PHASE POWER - CAPACITOR START MOTORS

A. Starting Torque: Three times full load torque.

B. Starting Current: Less than five times full load current.

C. Pull-up Torque: Up to 350 percent of full load torque.

D. Breakdown Torque: Approximately 250 percent of full load

E. Motors: Capacitor in series with starting winding; providé jto rt/capacitor-run motors
with two capacitors in parallel with run capacitor rema uit at operating speeds.

F. Drip-proof Enclosure: Class A (50 degrees C tempéetatu insulation, NEMA Service
Factor, prelubricated sleeve bearings.

G. Enclosed Motors: Class A (50 degrees C t rise) insulation, 1.0 Service Factor,
prelubricated ball bearings.

H. Provide inverter-duty motors for VF ications?

2.07 THREE PHASE POWER - SQUIRR TORS

A. Starting Torque: Between 1 times full load torque.

B. Starting Current: Six timegitull load

C. Power Output, LockedgRot& Breakdown or Pull Out Torque: NEMA Design B
characteristics.

D. Design, Constructio sting, and Performance: Conform to NEMA MG 1 for Design B

E.

F.

G. : NEMA Standard T-Frames of steel, aluminum, or cast iron with end brackets of

aluminum with steel inserts.

istor System (Motor Frame Sizes 254T and Larger): Three PTC thermistors embedded
r windings and epoxy encapsulated solid state control relay for wiring into motor starter;
efer to Section 26 29 13.

earings: Grease lubricated anti-friction ball bearings with housings equipped with plugged
provision for relubrication, rated for minimum ABMA STD 9, L-10 life of 20,000 hours. Calculate
bearing load with NEMA minimum V-belt pulley with belt center line at end of NEMA standard
shaft extension. Stamp bearing sizes on nameplate.

J.  Sound Power Levels: To NEMA MG 1.

K. Part Winding Start Above 254T Frame Size: Use part of winding to reduce locked rotor starting
current to approximately 60 percent of full winding locked rotor current while providing
approximately 50 percent of full winding locked rotor torque.

MOTOR REQUIREMENTS FOR Page 3
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L. Weatherproof Epoxy Sealed Motors: Epoxy seal windings using vacuum and pressure with
rotor and starter surfaces protected with epoxy enamel; bearings double shielded with

waterproof non-washing grease.

M. Nominal Efficiency: As scheduled at full load and rated voltage when tested in accordance with

IEEE 112.

N. Nominal Power Factor: As scheduled at full load and rated voltage when tested in rdance

with IEEE 112.
O. Provide inverter-duty motors for VFD applicaitons.
PART 3 EXECUTION
3.01 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install securely on firm foundation. Mount ball bearing motors
C. Check line voltage and phase and ensure agreement with na
D. Provide detailed installation and purchase information fi

program.
3.02 SCHEDULE - PREMIUM EFFICIENCY
A. NEMA Open Motor Service Factors.
1. 1/6-1/3 hp:

a. 3600 rpm: 1.35.
b. 1800 rpm: 1.35.
c. 1200 rpm: 1.35.
d. 900 rpm: 1.35.
2. 1/2hp:

a. 3600 rpm: 1.25.
b. 1800 rpm: 1.25.
c. 1200 rpm:

900 rpm: 1.15.
1.5-150 hp:

a. 3600 rpm: 1.15.
b. 1800 rpm: 1.15.
c. 1200 rpm: 1.15.
d. 900 rpm: 1.15.

B. Three Phase - Premium Efficiency, Open Drip-Proof Performance:
1. Ratings.
a. 1hp:
1) NEMA Frame: 145T.
2)  Minimum Percent Power Factor: 72.

MOTOR REQUIREMENTS FOR
HVAC AND PLUMBING EQUIP
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3) Minimum Percent Efficiency: 82.5% @ 1200 RPM, 85.5%@ 1800 RPM, 77% @
3600 RPM

1-1/2 hp:

1) NEMA Frame: 182T.

2)  Minimum Percent Power Factor: 73.

3) Minimum Percent Efficiency: 86.5% @ 1200 RPM, 86.5% @ 1800 RPM, 84%
@ 3600 RPM

2 hp:

1) NEMA Frame: 184T.

2)  Minimum Percent Power Factor: 75.

3)  Minimum Percent Efficiency: 87.5% @ 1200 RPM, 86.5% 1 , 85.5%

@ 3600 RPM

3 hp:
1) NEMA Frame: 213T.
2)  Minimum Percent Power Factor: 60.

3) Minimum Percent Efficiency: 88.5% @ 1200 R§ 5% @ 1800 RPM, 85.5%

@ 3600 RPM

5 hp:

1) NEMA Frame: 215T.

2)  Minimum Percent Power Factor: 65\

3) Minimum Percent Efficiency: @9YRO0RPM, 89.5% @ 1800 RPM, 86.5%
@ 3600 RPM

7-1/2 hp:

1) NEMA Frame: 254T.

2) actor: 73.

3) 90.2% @ 1200 RPM, 91% @ 1800 RPM, 88.5%

10 hp:

1)

2) er Factor: 74

3) fficiency: 91.7% @ 1200 RPM, 91.7% @ 1800 RPM, 89.5%

NEMA Frafne: 284T.
inimum Percent Power Factor: 77.
jmum Percent Efficiency: 91.7% @ 1200 RPM, 93% @ 1800 RPM, 90.2%

@ 3600 RPM.
OShp:
NEMA Frame: 286T.

2)  Minimum Percent Power Factor; 78.

3) Minimum Percent Efficiency: 92.4% @ 1200 RPM, 93% @ 1800 RPM, 91% @
3600 RPM

25 hp:

1) NEMA Frame: 324T.

2)  Minimum Percent Power Factor: 74.

3) Minimum Percent Efficiency: 93% @ 1200 RPM, 93.6% @ 1800 RPM, 91.7%

@ 3600 RPM
k. 30 hp:
1) NEMA Frame: 326T.
2)  Minimum Percent Power Factor: 78.
MOTOR REQUIREMENTS FOR Page 5
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3) Minimum Percent Efficiency: 93.6% @ 1200 RPM, 94.1% @ 1800 RPM, 91.7%
@ 3600 RPM
. 40 hp:
1) NEMA Frame: 364T.
2)  Minimum Percent Power Factor: 77.
3) Minimum Percent Efficiency: 94.1% @ 1200 RPM, 94.1 @ 1800 RPM, 92.4% @
3600 RPM
m. 50 hp:
1) NEMA Frame: 365T.

2)  Minimum Percent Power Factor: 79.
3)  Minimum Percent Efficiency: 94.1% @ 1200 RPM, 94.59 1 , 93%
@ 3600 RPM
n. 60 hp:
1) NEMA Frame: 404T.
2)  Minimum Percent Power Factor: 82.
3) Minimum Percent Efficiency: 93.

o. 75hp:
1) NEMA Frame: 405T.

2)  Minimum Percent Power Factor: 8
3) Minimum Percent Efficiency: 93.
p. 100 hp:

1)  NEMA Frame: 444T.
2)  Minimum Percent Power Factd
3) Minimum Percent Effigi

C. Three Phase - Premuim Efficien
1. 1200 rpm.
a. 1hp:

1)

inimum Percent Efficiency: 87.5% @ 1200 RPM, 86.5% @ 1800 RPM, 84%
600 RPM

NEMA Frame: 184T.
Minimum Percent Power Factor: 68.
3) Minimum Percent Efficiency: 88.5% @ 1200 RPM, 86.5% @ 1800 RPM, 85.5%
@ 3600 RPM
d. 3hp:
1) NEMA Frame: 213T.
2)  Minimum Percent Power Factor: 63.
3) Minimum Percent Efficiency: 89.5% @ 1200 RPM, 89.5% @ 1800 RPM, 86.5%
@ 3600 RPM
e. 5hp:
1) NEMA Frame: 215T.
2)  Minimum Percent Power Factor: 66.
3) Minimum Percent Efficiency: 89.5% @ 1200 RPM, 89.5% @ 1800 RPM, 88.5%
@ 3600 RPM

MOTOR REQUIREMENTS FOR Page 6
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f.  7-1/2 hp:

1) NEMA Frame: 254T.

2)  Minimum Percent Power Factor: 68.

3) Minimum Percent Efficiency: 91% @ 1200 RPM, 91.7% @ 1800 RPM, 89.5%
@ 3600 RPM

10 hp:

1) NEMA Frame: 256T.

2)  Minimum Percent Power Factor: 75.

3) Minimum Percent Efficiency: 91% @ 1200 RPM, 91.7% @ 1800 RkRPM¥90 2%
@ 3600 RPM

15 hp:

1) NEMA Frame: 284T.

2)  Minimum Percent Power Factor: 72.

3) Minimum Percent Efficiency: 91.7% @ 1200 RP 4 00 RPM, 91%
@ 3600 RPM

20 hp:

1) NEMA Frame: 286T.

2)  Minimum Percent Power Factor: 76.

3) Minimum Percent Efficiency: 91.7% 2 RV, 93% @ 1800 RPM, 91% @
3600 RPM

25 hp:

1) NEMA Frame: 324T.

2)  Minimum Percent Power Fact

3) Minimum Percent Efficigncy: 93 1200 RPM, 93.6% @ 1800 RPM, 91.7%
@ 3600 RPM

30 hp:

1) NEMA Frame;

NEMA Frame: 365T.
Minimum Percent Power Factor: 81.
Minimum Percent Efficiency: 94.1% @ 1200 RPM, 94.5% @ 1800 RPM, 93%
@ 3600 RPM
Over 50 HP - Refer to National Grid "Motor Up" Energy Efficiency requirements for
reimbursement.

END OF SECTION
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SECTION 23 05 19
METERS AND GAGES FOR HVAC PIPING
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Positive displacement meters.
Flow meters.
Pressure gages and pressure gage taps.
Thermometers and thermometer wells.
Static pressure gages.

F. Filter gages. :4
1.02 RELATED REQUIREMENTS Q

moow

A. Section 23 21 13 - Hydronic Piping.
B. Section 23 09 23 - Direct-Digital Control System for HVA
C. Section 23 09 93 - Sequence of Operations for HVA

1.03 REFERENCE STANDARDS
A. ASME B40.100 - Pressure Gauges and GauggfitgachmentS¥ The American Society of

Mechanical Engineers. ’

B. ASME MFC-3M - Measurement of Fluid Flow &P
American Society of Mechanical Engj
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ion and Verification of Thermometers.

nsp

E. AWWA C700 - Cold Wate lacement Type, Bronze Main Case; American Water

Works Association (ANSI/

F. ~ Turbine Type, for Customer Service; American Water
G. ter Meters -- Compound Type; American Water Works Association.
H. - Direct-Reading, Remote-Registration Systems for Cold Water Meters; American

sociation (ANSI/AWWA C706).

4 - Gages, Indicating Pressure, for Compressed Gas Service; Underwriters Laboratories

1.04 SUBMITTALS

A. Product Data: Provide list that indicates use, operating range, total range and location for
manufactured components.

B. Project Record Documents: Record actual locations of components and instrumentation.

C. Operation and Maintenance Data: Manufacturer's Standards and Operations and maintenance
manuals and catalog cuts.

METERS AND GAGES FOR Page 1
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1.05 FIELD CONDITIONS

A. Do not install instrumentation when areas are under construction, except for required rough-in,
taps, supports and test plugs.

1.06 EXTRA MATERIALS

A. Supply two bottles of red gage oil for static pressure gages.

B. Supply two pressure gages with pulsation damper or dial thermometers.
PART 2 PRODUCTS
2.01 POSITIVE DISPLACEMENT METERS (LIQUID)

A. Manufacturers:
1. Dwyer Instruments, Inc: www.dwyer-inst.com.
2. Venture Measurement Company: www.venturemeasurement.co
3.  McCrometer: www.mccrometer.com.
4. Substitutions: See Section 01 60 00 - Product Requirerfig

B. AWWA C700, positive displacement disc type suitable fQ

1.  Service: Cold water, 122 degrees F.
2. Service: Hot water, 200 degrees F.
3. Accuracy: 1-1/2 percent.

4. Maximum Counter Reading: 1 illion gal
5. Size: 1/2inch.

2.02 PRESSURE GAGES

A. Manufacturers:
1. Dwyer Instruments, |
2. Moeller Instrum

wyer-inst.com.
w.moellerinstrument.com.
n Ww.omega.com.

B40.100, UL 393 drawn steel case, phosphor bronze bourdon tube,
ass socket, with front recalibration adjustment, black scale on white

. ulsation Damper: Pressure snubber, brass with 1/4 inch connections.
D. Syphon: Steel, Schedule 40 or Brass, 1/4 inch angle or straight pattern.
2.04 STEM TYPE THERMOMETERS

A. Manufacturers:
1. Dwyer Instruments, Inc: www.dwyer-inst.com.
2. Omega Engineering, Inc: www.omega.com.
3. Weksler Glass Thermometer Corp: www.wekslerglass.com.

METERS AND GAGES FOR Page 2
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B. Thermometers - Fixed Mounting: Red- or blue-appearing non-toxic liquid in glass; ASTM E1;

A.

3. Stem: 3/4 inch NPT brass. \
4. Accuracy: 2 percent, per ASTM E77.
5. Calibration: Degrees F.

2.05 DIAL THERMOMETERS Q

lens front tube, cast aluminum case with enamel finish.
Size: 7 inch scale.

Window: Clear glass or Lexan.

Stem: Brass.

Accuracy: 2 percent, per ASTM E77.

Callibration: Degrees F.

Thermometers - Adjustable Angle: Red- or blue-appearing non-toxic liquid in gl
lens front tube, cast aluminum case with enamel finish, cast aluminum adju
positive locking device; adjustable 360 degrees in horizontal plane, 180 degre
plane.

1. Size: 7 inch scale.

2. Window: Clear glass or Lexan.

agrObd=

Manufacturers:
1. Dwyer Instruments, Inc: www.dwyer-inst.com.
2.  Omega Engineering, Inc: www.omega g

3.  Weksler Glass Thermometer Corp:

Thermometers - Fixed Mounting: Dial type bime actuated; ASTM E1; stainless steel case,
silicone fluid damping, white with bl rkings and black pointer, hermetically sealed lens,
stainless steel stem.

1. Size: 2-1/2 inch diameter di

2. Lens: Clear glass or

3. Accuracy: 1 percent

4. Calibration: De

t steel case, adjustable angle with front recalibration,
ith silicone fluid damping, white with black markings and black pointer
stainless steel stem.

1. dial.
2. r glass or Lexan.
3. .

4 egrees F

s: Dial type vapor or liquid actuated; ASTM E1; stainless steel case, with brass or
copper or bronze braided capillary, white with black markings and black pointer,

ize: 2-1/2 inch diameter dial.

Lens: Clear glass or Lexan.

Length of Capillary: Minimum 5 feet.
4. Accuracy: 2 percent.

5. Calibration: Degrees F.

2.06 THERMOMETER SUPPORTS

A. Socket: Brass separable sockets for thermometer stems with or without extensions as
required, and with cap and chain.
B. Flange: 3 inch outside diameter reversible flange, designed to fasten to sheet metal air ducts,
with brass perforated stem.
METERS AND GAGES FOR Page 3

HVAC PIPING



Delaware Technical & Community College METERS AND GAGES FOR HVAC PIPING
Owens Campus Child Development Center HVAC Replacement 230519
StudioJAED Project No. 14005 October 1, 2014

2.07 TEST PLUGS

A. TestPlug: 1/4 inch or 1/2 inch brass or stainless steel fitting and cap for receiving 1/8 inch
outside diameter pressure or temperature probe with Nordel core for temperatures up to 350
degrees F.

B. TestKit: Carrying case, internally padded and fitted containing one 2-1/2 inch diameter
pressure gages, one gage adapters with 1/8 inch probes, two 1 inch dial thermome

2.08 STATIC PRESSURE GAGES

A. Manufacturers:
1. Dwyer Instruments, Inc: www.dwyer-inst.com.
2. Omega Engineering, Inc: www.omega.com.
3.  Weksler Glass Thermometer Corp: www.wekslerglass.com.

B. 2-1/2 inch diameter dial in metal case, diaphragm actuated, blackgi
front recalibration adjustment, 2 percent of full scale accuracy

C. Inclined manometer, red liquid on white background with black
adjustment, 3 percent of full scale accuracy.

D. Accessories: Static pressure tips with compression fiffio Blilkhead mounting, 1/4 inch
diameter tubing.

PART 3 EXECUTION

3.01 INSTALLATION
A. Install in accordance with manufacturer's instr
B. Install positive displacement meter:

n White background,

ont recalibration

C.

gage!
. dampers. Provide gage cock to isolate each gage.
inSiea stems. Extend nipples and siphons to allow clearance

duct mounted thermometers minimum 10 feet downstream of mixing dampers, coils, or
ther devices causing air turbulence.

oil and conceal excess capillary on remote element instruments.

J.  Provide instruments with scale ranges selected according to service with largest appropriate
scale.

K. Install gages and thermometers in locations where they are easily read from normal operating
level. Install vertical to 45 degrees off vertical.

L. Adjust gages and thermometers to final angle, clean windows and lenses, and calibrate to zero.

M. Locate test plugs adjacent thermometers and thermometer sockets, adjacent to pressure gages
and pressure gage taps, adjacent to control device sockets or where indicated.

METERS AND GAGES FOR Page 4
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3.02 SCHEDULE

A.

Pressure Gages, Location:

Pumps.

Expansion tanks.

Pressure tanks.

Standpipe, highest points.

Standpipe and sprinkler water supply connection.
Sprinkler system.

Pressure reducing valves.

Backflow preventers.

ressure Gage Tappings, Location:

Control valves 3/4 inch & larger - inlets and outlets.
Major coils - inlets and outlets.

Heat exchangers - inlets and outlets.

Chiller - inlets and outlets.

. Boiler - inlets and outlets.

tem Type Thermometers, Location and Scale Rang
. Headers to central equipment.

. Coil banks - inlets and outlets.

Heat exchangers - inlets and outlets.

Boilers - inlets and outlets.

Chiller - inlets and outlets.

Water zone supply and return.
After major coils.
Domestic hot water supply a on.

PONSLD PON,H ONOORON=2O ORPWON2T ONOOAORWON =

% pply air.

stire and Filter Gages, Location and Scale Range:
Builis®p filter banks.

nitary filter sections.

upply fan discharge.

Building static.

END OF SECTION
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SECTION 23 05 48
VIBRATION AND SEISMIC CONTOLS FOR HVAC
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Equipment support bases.
B. Vibration isolators.
C. \Vibration isolators.

D. Seismic restraints.
1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete.
1.03 SUBMITTALS \

A. Product Data: Provide schedule of vibration isolator type wit d load on each.

9
B. Shop Drawings: Indicate inertia bases and locate vibratigmsigola gth static and dynamic
load on each. Indicate seismic control measures.

C. Manufacturer's Instructions: Indicate installation ingtructie special procedures and
setting dimensions.

PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Isolation Technology, Inc: www.isolati@atech.co

B. Kinetics Noise Control, Inc: www, gSnoise.com.
C. Mason Industries: www.mason-ind
2.02 PERFORMANCE REQUIREM

A. General:
1.

2.

pads, and zinc chromate plated hardware.

ound Pads: Size for minimum deflection of 0.05 inch; meet requirements for neoprene
pad isolators.
For Exterior and Humid Areas: Hot dipped galvanized housings and neoprene coated
springs.

B. Restrained Open Spring Isolators:

1. Springs: Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working
deflection between 0.3 and 0.6 of maximum deflection. Color code springs for load
carrying capacity.

2. Spring Mounts: Provide with leveling devices, minimum 0.25 inch thick neoprene sound
pads, and zinc chromate plated hardware.

VIBRATION AND SEISMIC Page 1
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3. Sound Pads: Size for minimum deflection of 0.05 inch; meet requirements for neoprene
pad isolators.

4. Restraint: Provide heavy mounting frame and limit stops.

5. For Exterior and Humid Areas: Hot dipped galvanized housings and neoprene coated

springs.
C. Closed Spring Isolators:
1. Type: Closed spring mount with top and bottom housing separated with ne rubber
stabilizers.

2. Springs: Minimum horizontal stiffness equal to 75 percent vertical stiffngss
deflection between 0.3 and 0.6 of maximum deflection. Color code spri
carrying capacity.

3.  Housings: Incorporate neoprene isolation pad meeting requireme
isolators, and neoprene side stabilizers with minimum 0.25 inch r

4. For Exterior and Humid Areas: Hot dipped galvanized ho
springs.

ith Working

D. Restrained Closed Spring Isolators:

1. Type: Closed spring mount with top and bottom @
stabilizers.

2.  Springs: Minimum horizontal stiffness equal
deflection between 0.3 and 0.6 of maxim
carrying capacity.

3.  Housings: Incorporate neoprene isola eting requirements for neoprene pad
isolators, and neoprene side stabilizers um 0.25 inch clearance and limit stops.

4. For Exterior and Humid Areas: dipped anized housings and neoprene coated
springs.

€ ed with neoprene rubber

ertical stiffness, with working
olor code springs for load

E. Spring Hangers:

1. Springs: Minimum hogi#onta ss equal to 75 percent vertical stiffness, with working
deflection between 0 alof Maximum deflection. Color code springs for load
carrying capacit

2. Housings: In orate
isolators.
Misalignment: able of 20 degree hanger rod misalignment.

id Areas: Hot dipped galvanized housings and neoprene coated

2ne isolation pad meeting requirements for neoprene pad

or neoprene waffle pads.

dness: 30 durometer.

ckness: Minimum 1/2 inch.

aximum Loading: 50 psi.

Rib Height: Maximum 0.7 times width.

Configuration: Single layer.

Configuration: 1/2 inch thick waffle pads bonded each side of 1/4 inch thick steel plate.

G. Rubber Mount or Hanger: Molded rubber designed for 0.4 inch deflection with threaded insert.
H. Glass Fiber Pads: Neoprene jacketed pre-compressed molded glass fiber.

I.  Seismic Snubbers:
1.  Type: Non-directional and double acting unit consisting of interlocking steel members
restrained by neoprene elements.
2. Elements: Replaceable neoprene, minimum of 0.75 inch thick with minimum 1/8 inch air
gap.
3. Capacity: 4 times load assigned to mount groupings at 0.4 inch deflection.

2.

VIBRATION AND SEISMIC Page 2
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4. Attachment Points and Fasteners: Capable of withstanding 3 times rated load capacity of
seismic snubber.

Roof Mounting Curb: 14 inches high with rigid steel lower section containing adjustable spring
pockets with restrained spring isolators, steel upper section to support rooftop equipment, and
continuous elastomeric membrane extending from upper section for counterflashing over
roofing. Provide acoustical package consisting of interior perimeter angles and cross members
to support up to two layers of gypsum board.

PART 3 EXECUTION
3.01 INSTALLATION - GENERAL

A
B.

Install in accordance with manufacturer's instructions.

Bases:
1. Set steel bases for one inch clearance between housekeeping p n se.
2. Set concrete inertia bases for 2 inches clearance betwee eéping’pad and base.

3. Adjust equipment level.

On closed spring isolators, adjust so side stabilizers are
conditions.

al operating

Prior to making piping connections to equipment wj eights substantially different

Provide seismic snubbers for all e
inertia base shall have minimum g

Support piping connection
hangers as follows:

1 Up to 4 InchegfPipe SizEMBIFst three points of support.

5to 8 Inches ize: First four points of support.

Pipe and Over: First six points of support.

ree hangers’closest to vibration source for minimum 1.0 inch static deflection or
ction of isolated equipment. Select remaining isolators for minimum 1.0 inch

2.
3.
4.

olation Schedule.

1 Inch Pipe Size: Isolate 120 diameters from equipment.
2 Inch Pipe Size: Isolate 90 diameters from equipment.
3 Inch Pipe Size: Isolate 80 diameters from equipment.
4 Inch Pipe Size: Isolate 75 diameters from equipment.
6 Inch Pipe Size: Isolate 60 diameters from equipment.
8 Inch Pipe Size: Isolate 60 diameters from equipment.
10 Inch Pipe Size: Isolate 54 diameters from equipment.
12 Inch Pipe Size: Isolate 50 diameters from equipment.
16 Inch Pipe Size: lIsolate 45 diameters from equipment.
0. 24 Inch Pipe Size: Isolate 38 diameters from equipment.

3.
4.
5.
6.
7.
8.
9.
1
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CONTOLS FOR HVAC



Delaware Technical & Community College VIBRATION AND SEISMIC CONTOLS FOR HVAC
Owens Campus Child Development Center HVAC Replacement 23 0548
StudioJAED Project No. 14005 October 1, 2014

11. Over 24 Inch Pipe Size: As indicated.

B. Equipment Isolation Schedule.
1. Pumps.

END OF SECTION
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SECTION 23 05 53
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Nameplates.

B. Tags.

C. Stencils.

D. Pipe Markers.
1.02 RELATED REQUIREMENTS

A. Section 09 90 00 - Painting and Coating: Identification painting.
1.03 REFERENCE STANDARDS

A. ASME A13.1 - Scheme for the Identification of Piping Syste erican Society of
Mechanical Engineers.

1.04 SUBMITTALS
A. List: Submit list of wording, symbols, letter size, a

B. Chart and Schedule: Submit valve chart and
function, and valve manufacturer's name ang

ag for mechanical identification.

g valve tag number, location,

C. Product Data: Provide manufacturers catalo for each product required.

D. Samples: Submit two labels or tags

E. Manufacturer's Installation Instru dicate special procedures, and installation.
F. Project Record Documents: Reco ual locations of tagged valves.

PART 2 PRODUCTS
2.01 IDENTIFICATION APPLICAT

A. Air Handling Units: I
B. Heat Transfer Equi : Nameplates.
C. Instrumentafiéh: Tags.
D. MajorC omponents: Nameplates.
E Nameplates.
. . Nameplates.

2.02 MANU RS

orporation: www.bradycorp.com.

ion America, Inc: www.Champion-America.com.
eton Identification Products: www.seton.com/aec.
2.03 NAMEPLATES

A. Description: Laminated three-layer plastic with engraved letters.
1.  Letter Color: White.
2. Letter Height: 1/2 inch.
3. Background Color: Black.

2.04 TAGS

A. Plastic Tags: Laminated three-layer plastic with engraved black letters on light contrasting
background color. Tag size minimum 1-1/2 inch diameter.

IDENTIFICATION FOR HVAC Page 1
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B. Metal Tags: Aluminum with stamped letters; tag size minimum 1-1/2 inch diameter with smooth
edges.

C. Valve Tag Chart: Typewritten letter size list in anodized aluminum frame.
2.05 STENCILS

A. Stencils: With clean cut symbols and letters of following size:

1. 3/4 to 1-1/4 inch Outside Diameter of Insulation or Pipe: 8 inch long color fie
high letters.

2. 1-1/2 to 2 inch Outside Diameter of Insulation or Pipe: 8 inch long color fiel@, 3/4%incfiyhigh
letters.

3. 2-1/2to 6 inch Outside Diameter of Insulation or Pipe: 12 inch lon -1/4 inch
high letters.

4. 8to 10 inch Outside Diameter of Insulation or Pipe: 24 inch lon
high letters.

5. Over 10 inch Outside Diameter of Insulation or Pipe: 3 gicolor field, 3-1/2 inch
high letters.

6. Ductwork and Equipment: 2-1/2 inch high letters.

B. Stencil Paint: As specified in Section 09 90 00, semi-glo

inch

lorield, 2-1/2 inch

yel, colors conforming to ASME

A13.1.
2.06 PIPE MARKERS
A. Color: Conform to ASME A13.1.
B. Plastic Pipe Markers: Factory fabricated, flexi i- rigid plastic, preformed to fit around
pipe or pipe covering; minimum info ion indica§fg flow direction arrow and identification of

fluid being conveyed.

C. Plastic Tape Pipe Markers: Flexib
and printed markings.

tape with pressure sensitive adhesive backing

D. Underground Plastic Pipe
minimum 6 inches wid€ by

2.07 CEILING TACKS
A. Description:
B. Color cod

Bright colored continuously printed plastic ribbon tape,
, manufactured for direct burial service.

teel witl3/4 inch diameter color coded head.

follows:
ipment: Yellow.

se and clean surfaces to receive adhesive for identification materials.
. repare surfaces in accordance with Section 09 90 00 for stencil painting.
3.02 INSTALLATION

A. Install nameplates with corrosive-resistant mechanical fasteners, or adhesive. Apply with
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

w

Install tags with corrosion resistant chain.
Apply stencil painting in accordance with Section 09 90 00.
D. Install plastic pipe markers in accordance with manufacturer's instructions.

o
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E. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's

instructions.

F. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above
buried pipe.
G. Identify air handling units, pumps, heat transfer equipment, tanks, and water treatment devices
with plastic nameplates. Small devices, such as in-line pumps, may be identified with,tags.
H. Identify control panels and major control components outside panels with plastic flame S.
I.  Identify thermostats relating to terminal boxes or valves with nameplates.
J. Identify valves in main and branch piping with tags.
K. Identify air terminal units and radiator valves with numbered tags.
L. Tag automatic controls, instruments, and relays. Key to control sche
M. Identify piping, concealed or exposed, with plastic pipe marker; pipe markers or
stencilled painting. Use tags on piping 3/4 inch diameter and dentify service, flow
direction, and pressure. Install in clear view and align witR.axi J. Locate identification
ent to each valve and
3l each obstruction.
N. dentify with air handling unit
at air handling unit, at each side of
0. above lay-in panel ceilings. Locate in
@ SECTION
IDENTIFICATION FOR HVAC Page 3

PIPING AND EQUIPMENT



Delaware Technical & Community College IDENTIFICATION FOR HVAC PIPING AND

EQUIPMENT
Owens Campus Child Development Center HVAC Replacement 230553
StudioJAED Project No. 14005 October 1, 2014

g
P
Q

IDENTIFICATION FOR HVAC Page 4
PIPING AND EQUIPMENT



Delaware Technical & Community College TESTING, ADJUSTING, AND BALANCING FOR
HVAC

Owens Campus Child Development Center HVAC Replacement 230593
StudioJAED Project No. 14005 October 1, 2014

SECTION 23 05 93
TESTING, ADJUSTING, AND BALANCING FOR HVAC
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Testing, adjustment, and balancing of air systems.
B. Testing, adjustment, and balancing of hydronic and refrigerating systems.
C. Measurement of final operating condition of HVAC systems.

D. Sound measurement of equipment operating conditions.
E. Vibration measurement of equipment operating conditions.
1.02 RELATED REQUIREMENTS
A. Section 01 91 10 - General Commissioning Requirements: \e irements that

Co
apply to all types of work.
B. Section 01 91 10 - Functional Testing Procedures
C. Section 23 08 00 - Mechanical Systems Commissioni

1.03 REFERENCE STANDARDS
A. AABC MN-1 - AABC National Standards for Tq y nce; Associated Air Balance
Council. ’
B. ASHRAE Std 111 - Practices for Measureme g, Adjusting and Balancing of Building

Heating, Ventilation, Air-Conditioning, and Refri§
Refrigerating and Air-Conditioning ers, Inc.:

C. NEBB (TAB) - Procedural Stand
National Environmental Balangi

D. SMACNA (TAB) - HVAC
Conditioning Contractogs'

1.04 SUBMITTALS
A.

aion Systems; American Society of Heating,

ing Adjusting Balancing of Environmental Systems;

, Adjusting, and Balancing; Sheet Metal and Air
Ssociation.

me of adjusting and balancing agency and TAB supervisor for
fter award of Contract.

B. ; bmit a written plan indicating the testing, adjusting, and balancing standard to be

Include certification that the plan developer has reviewed the contract documents, the
uipment and systems, and the control system with the Architect and other installers to
sufficiently understand the design intent for each system.

Include at least the following in the plan:

a. Preface: An explanation of the intended use of the control system.

b. List of all air flow, water flow, sound level, system capacity and efficiency
measurements to be performed and a description of specific test procedures,
parameters, formulas to be used.

c. Copy of field checkout sheets and logs to be used, listing each piece of equipment to
be tested, adjusted and balanced with the data cells to be gathered for each.

d. Identification and types of measurement instruments to be used and their most recent

calibration date.

TESTING, ADJUSTING, AND Page 1
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Discussion of what notations and markings will be made on the duct and piping

drawings during the process.

Final test report forms to be used.

Detailed step-by-step procedures for TAB work for each system and issue, including:

1) Terminal flow calibration (for each terminal type).

2) Diffuser proportioning.

3) Branch/submain proportioning.

4) Total flow calculations.

5) Rechecking.

6) Diversity issues.

Expected problems and solutions, etc.

Criteria for using air flow straighteners or relocating flow statio rs .

Details of how TOTAL flow will be determined; for example:

1)  Air: Sum of terminal flows via control system calig
readings of all terminals, supply (SA) and retu
flow stations.

2) Water: Pump curves, circuit setter, flow 3

Specific procedures that will ensure that bo,

lowest possible pressures and methods

or via hood
traverse, SA or RA

conditions.
Method of verifying and setting

methods.
Methods for making

d or seasonal TAB work, if specified.
to complete TAB work, if specified.

ures for field technician logs of discrepancies, deficient or uncompleted work
, contract interpretation requests and lists of completed tests (scope and

ontrol System Coordination Reports: Communicate in writing to the controls installer all

setpoint and parameter changes made or problems and discrepancies identified during TAB
that affect, or could affect, the control system setup and operation.

E. Progress Reports.

F. Final Report: Indicate deficiencies in systems that would prevent proper testing, adjusting, and
balancing of systems and equipment to achieve specified performance.
1. Submit to the Commissioning Authority, Construction Manager, and HVAC controls
contractor within two weeks after completion of testing, adjusting, and balancing.
2. Revise TAB plan to reflect actual procedures and submit as part of final report.

TESTING, ADJUSTING, AND Page 2
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3.  Submit draft copies of report for review prior to final acceptance of Project. Provide final
copies for Architect and for inclusion in operating and maintenance manuals.

4.  Provide reports in soft cover, letter size, 3-ring binder manuals, complete with index page
and indexing tabs, with cover identification at front and side. Include set of reduced
drawings with air outlets and equipment identified to correspond with data sheets, and
indicating thermostat locations.

5. Include actual instrument list, with manufacturer name, serial number, and da
calibration.

6. Form of Test Reports: Where the TAB standard being followed recommeng@s a répo
format use that; otherwise, follow ASHRAE Std 111.

7. Units of Measure: Report data in I-P (inch-pound) units only.

8. Include the following on the title page of each report:

a. Name of Testing, Adjusting, and Balancing Agency.
b. Address of Testing, Adjusting, and Balancing Agency.
c. Telephone number of Testing, Adjusting, and Balang
d. Project name.
e. Project location.
f.  Project Architect.
g. Project Engineer.
h. Project Contractor.
i. Project altitude.
j- Report date.
G. Project Record Documents: Record actual lo flow measuring stations and balancing

valves and rough setting.

1.08 WARRANTY (MOVED T

PART 2 PRODUCTS - NOTMSE

PART 3 EXECUTION

3.01 GENERAL REQUIREMEN
A. Perform tem balance in accordance with one of the following:

VIACNA HVAC Systems Testing, Adjusting, and Balancing.
aintain at least one copy of the standard to be used at project site at all times.

egin work after completion of systems to be tested, adjusted, or balanced and complete work
rior to Substantial Completion of the project.

C. Where HVAC systems and/or components interface with life safety systems, including fire and
smoke detection, alarm, and control, coordinate scheduling and testing and inspection
procedures with the authorities having jurisdiction.

D. TAB Agency Qualifications:
1.  Company specializing in the testing, adjusting, and balancing of systems specified in this
section.
2. Having minimum of three years documented experience.
3.  Certified by one of the following:

TESTING, ADJUSTING, AND Page 3
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a. AABC, Associated Air Balance Council: www.aabchg.com; upon completion submit
AABC National Performance Guaranty.

b. NEBB, National Environmental Balancing Bureau: www.nebb.org.

c. TABB, The Testing, Adjusting, and Balancing Bureau of National Energy
Management Institute: www.tabbcertified.org.

E. TAB Supervisor and Technician Qualifications: Certified by same organization as TAB agency.

F. TAB Supervisor Qualifications: Professional Engineer licensed in the State in whj roject
is located.

3.02 EXAMINATION

A. Verify that systems are complete and operable before commencing wor nsuke, the tollowing
conditions:

Systems are started and operating in a safe and normal conditio

Temperature control systems are installed complete and og 0

Proper thermal overload protection is in place for electrigé

Final filters are clean and in place. If required, install te

filters.

5.  Duct systems are clean of debris.

6. Fans are rotating correctly.

7. Fire and volume dampers are in place and_ope

8

9

N

Air coil fins are cleaned and combed.
. Access doors are closed and duct en place.
10. Air outlets are installed and connected.
11. Duct system leakage is minimizg
12. Hydronic systems are flusheg
13. Pumps are rotating correctly?
14. Proper strainer basket eah,and in place.

15. Service and balance yalves a .
defectgyand deficiencies that will or could prevent proper system

dy and vented.

B. Submit field reports. p

balance.
C. Beginning of work acceptance of existing conditions.
3.03 PREPARATION
A. Holdap ncing meeting at least one week prior to starting TAB work

B. Prqgfide i
available torchitect to facilitate spot checks during testing.
. Vitle_addiitional balancing devices as required.
ENT TOLERANCES

Air Handling Systems: Adjust to within plus or minus 10 percent of design for supply systems
d plus or minus 10 percent of design for return and exhaust systems.

B. Air Outlets and Inlets: Adjust total to within plus 10 percent and minus 10 percent of design to
space. Adjust outlets and inlets in space to within plus or minus 10 percent of design.

C. Hydronic Systems: Adjust to within plus or minus 10 percent of design.
3.05 RECORDING AND ADJUSTING

A. Field Logs: Maintain written logs including:
1. Running log of events and issues.
2. Discrepancies, deficient or uncompleted work by others.

TESTING, ADJUSTING, AND Page 4
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3.  Contract interpretation requests.
4. Lists of completed tests.

B. Ensure recorded data represents actual measured or observed conditions.

C. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings
to be restored. Set and lock memory stops.

D. Mark on the drawings the locations where traverse and other critical measurement re taken
and cross reference the location in the final report.

E. After adjustment, take measurements to verify balance has not been disrupted
disruption has been rectified.

F. Leave systems in proper working order, replacing belt guards, closing , closing
doors to electrical switch boxes, and restoring thermostats to specifi

G. Atfinal inspection, recheck random selections of data recorded i
areas as selected and witnessed by the Owner.

H. Check and adjust systems approximately six months after fina

3.06 AIR SYSTEM PROCEDURE

A. Adjust air handling and distribution systems to provide r design supply, return, and
exhaust air quantities .

B. Make air quantity measurements in ducts by be e of entire cross sectional area of
duct.

C. Measure air quantities at air inlets and outlets.

D. Adjust distribution system to obtain spaceMemperatures free from objectionable drafts
and noise.

E. Use volume control devices to air quantities only to extend that adjustments do not
create objectionable air mg levels. Effect volume control by duct internal devices
such as dampers and splitte

F. Vary total system air djustment of fan speeds. Provide drive and sheave
changes required. quantities by damper regulation.

G. Provide system schef&tic with required and actual air quantities recorded at each outlet or inlet.

H. Measure s air presstie conditions on air supply units, including filter and coil pressure
drops, a pressure across the fan. Make allowances for 50 percent loading of filters.

I. Adju side utomatic dampers, outside air, return air, and exhaust dampers for design

J. perature conditions across outside air, return air, and exhaust dampers to check

e modulating dampers are provided, take measurements and balance at extreme
ons. Balance variable volume systems at maximum air flow rate, full cooling, and at
inimum air flow rate, full heating.

L. Measure building static pressure and adjust supply, return, and exhaust air systems to provide
required relationship between each to maintain approximately 0.05 inches positive static
pressure near the building entries.

M. Check multi-zone units for motorized damper leakage. Adjust air quantities with mixing
dampers set first for cooling, then heating, then modulating.

N. For variable air volume system powered units set volume controller to air flow setting indicated.
Confirm connections properly made and confirm proper operation for automatic variable air
volume temperature control.
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BALANCING FOR HVAC



Delaware Technical & Community College TESTING, ADJUSTING, AND BALANCING FOR
HVAC

Owens Campus Child Development Center HVAC Replacement 230593
StudioJAED Project No. 14005 October 1, 2014

O. On fan powered VAV boxes, adjust air flow switches for proper operation.

P. For laboratories, lab classrooms, and prep rooms, offset CFM values (differential between
exhaust/return and supply airflows) shall be required to maintain a plus 10% minus 5% offset.

3.07 WATER SYSTEM PROCEDURE
A. Adjust water systems to provide required or design quantities.

B. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gau
determine flow rates for system balance. Where flow metering devices are not i
flow balance on temperature difference across various heat transfer elemen

conjunction with air balancmg
D. Effect system balance with automatic control valves fully open tQ

E. Effect adjustment of water distribution systems by means of &
fittings. Do not use service or shut-off valves for balancing

F. Where available pump capacity is less than total flow rg
full flow in one part may be simulated by temporary rée

3.08 SCOPE

A. Test, adjust, and balance the following:
HVAC Pumps/Hydronic Systems
Packaged Boilers

Air Cooled Refrigerant Conden
Terminal Heat Transfer Unit
Heat Exchangers

Fans

Air Filters

Air Inlets and Outlets

Electric Duct ers

10. Energy Reco tilators

3.09 MINIMUM DATA IO BE ORTED

flow to other parts.

COoNIOPRrWN =

ervice factor
tarter size, rating, heater elements
Sheave Make/Size/Bore

-Belt Drives:

1 Identification/location

2 Required driven RPM

3 Driven sheave, diameter and RPM

4. Belt, size and quantity

5. Motor sheave diameter and RPM

6 Center to center distance, maximum, minimum, and actual
P

1

C. Pumps:

Identification/number

TESTING, ADJUSTING, AND Page 6
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12.

Manufacturer

Size/model

Impeller

Service

Design flow rate, pressure drop, BHP
Actual flow rate, pressure drop, BHP
Discharge pressure

Suction pressure

Total operating head pressure

Shut off, discharge and suction pressures
Shut off, total head pressure

D. Hydronic System Control

1.

E. Combustion Equipment:

©CONDO PR WN =

7.
8.
H
1.
2.
3.
4.
5.

TESTING, ADJUSTING, AND
BALANCING FOR HVAC
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Differential pressure setpoints for BAS contractor / commsson\s

Boiler manufacturer

Model number

Serial number

Firing rate

Overfire draft

Gas meter timing dial size
Gas meter time per revolution
Gas pressure at meter outlet
Gas flow rate

Heat input

Burner manifold gas press
Percent carbon monoxide(C
Percent carbon dioxi
Percent oxygen (02)
Percent excess

Flue gas temp@ratuge a
Ambient temp e

Serial number
Entering DB air temperature, design and actual
Leaving DB air temperature, design and actual
Number of compressors

eat Exchangers:

Identification/number
Location

Service
Manufacturer

Model number

&
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Serial number
Steam pressure, design and actual

Primary water entering temperature, design and actual
Primary water leaving temperature, design and actual

Primary water flow, design and actual
Primary water pressure drop, design and actual

Secondary water leaving temperature, design and actual
Secondary water leaving temperature, design and actual

Secondary water flow, design and actual

Secondary water pressure drop, design and actual

H. Cooling Cails:

1. Identification/number
2. Location
3. Service
4. Manufacturer
5.  Air flow, design and actual
6. Entering air DB temperature, design and actual
7. Entering air WB temperature, design and actual
8. Leaving air DB temperature, design and actu
9. Leaving air WB temperature, design and agtual
10. Water flow, design and actual
11. Water pressure drop, design and actua
12. Entering water temperature, design and a8
13. Leaving water temperature, degigfand actua
14. Saturated suction temperat @g and actual
15. Air pressure drop, design and€agftia
I.  Heating Coils:
1. Identification/numbe
2. Location
3. Service
4. Manufacturer
5.  Air flow,glesign anghactual
6. Wat w, design anhd actual
7. Water pressure drop, design and actual
8. _Gtering r temperature, design and actual
9. &/ LeaviRg water temperature, design and actual
1 Entering air temperature, design and actual
. Qheavigg air temperature, design and actual

3.
4.
5.
6.
7.
8.
9.
1

TESTING, ADJUSTING, AND
BALANCING FOR HVAC

AiFpressure drop, design and actual

Duct Heaters:
Manufacturer
Identification/number
Location

Model number

Design kW

Number of stages

Phase, voltage, amperage
Test voltage (each phase)
Test amperage (each phase)
Air flow, specified and actual

TESTING, ADJUSTING, AND BALANCING FOR

230593

October 1, 2014
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11. Temperature rise, specified and actual

K. Air Moving Equipment:

Location

Manufacturer

Model number

Serial number
Arrangement/Class/Discharge

Air flow, specified and actual

Return air flow, specified and actual
Outside air flow, specified and actual
Total static pressure (total external), specified and actual
10. Inlet pressure

11. Discharge pressure

12. Sheave Make/Size/Bore
13. Number of Belts/Make/Size
14. Fan RPM

L. Return Air/Outside Air:
1 Identification/location
2. Design air flow
3. Actual air flow
4.  Design return air flow
5. Actual return air flow
6
7
8
9

©OND>A R WN =

Design outside air flow
Actual outside air flow
Return air temperature
. Outside air temperature
10. Required mixed air teg
11. Actual mixed air température
12. Design outside/ggturn'Qir ratio
13. Actual outsidgffeturgyair Tatio

M. Exhaust Fans:

perd

specified and actual
atic pressure (total external), specified and actual

Discharge pressure
heave Make/Size/Bore
Number of Belts/Make/Size
. Fan RPM
12. Associated with Fume Hoods, Include:
a. Face velocity test at max/min sash position.

N. Duct Traverses:

System zone/branch
Duct size

Area

Design velocity
Design air flow

a0~

TESTING, ADJUSTING, AND
BALANCING FOR HVAC
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Test velocity

Test air flow

Duct static pressure
Air temperature

0. Air correction factor

S 0N

uct Leak Tests:
Description of ductwork under test
Duct design operating pressure

Duct design test static pressure

Duct capacity, air flow

Maximum allowable leakage duct capacity times leak factor
Test apparatus

a. Blower

b.

okrwhd=0

Orifice, tube size
c. Oirifice size
d. Calibrated

. Test static pressure Q
. Test orifice differential pressure
. Leakage
low Measuring Stations:
Identification/number
Location
Size

Manufacturer

Model number

Serial number

Design Flow rate

Design pressure dro
Actual/final pre e
Actualffinal flQ@ rat

11. Station calibra tting

Q. Terminal Unj

CoNOIORrWN—~T ©0 N

—
©

Minimum static pressure
inimum design air flow
Maximum design air flow
. Maximum actual air flow
11. Inlet static pressure

R. Air Distribution Tests:

Air terminal number
Room number/location
Terminal type
Terminal size

Area factor

Design velocity

Ok wWN =

TESTING, ADJUSTING, AND Page 10
BALANCING FOR HVAC
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7.
8.
9.
10.

Design air flow

Test (final) velocity

Test (final) air flow
Percent of design air flow

S. Sound Level Reports:

1.
2.
3.

Location
Octave bands - equipment off
Octave bands - equipment on

T. Vibration Tests:

1.

o s

Location of points:
a. Fan bearing, drive end
. Fan bearing, opposite end
. Motor bearing, center (if applicable) \

Motor bearing, drive end
Motor bearing, opposite end

b
c
d
e.
f.  Casing (bottom or top)
g. Casing (side)
h.  Duct after flexible connection (discharge
i.  Duct after flexible connection (suction)

Test readings:

a. Horizontal, velocity and displace

b. Vertical, velocity and displacement

c. Axial, velocity and displacem
Normally acceptable reading
Unusual conditions at time ol

Vibration source (if non-

nt

SECTION

TESTING, ADJUSTING, AND Page 11
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SECTION 23 07 13
DUCT INSULATION

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Duct insulation.

B. Insulation jackets.
1.02 RELATED REQUIREMENTS

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.

B. Section 09 90 00 - Painting and Coating: Painting insulation jackets.

C. Section 22 05 53 - Identification for Plumbing Piping and Equipment.

D. Section 23 05 53 - Identification for HVAC Piping and Equipme

E. Section 23 31 00 - HVAC Ducts and Casings: Glass fiber d

1.03 REFERENCE STANDARDS

A. ASTM B209 - Standard Specification for Aluminum ar@ -Alloy Sheet and Plate.

B. ASTM B209M - Standard Specification for Alumin um-Alloy Sheet and Plate
[Metric].

C. ASTM C518 - Standard Test Method for St Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus.

D. ASTM C553 - Specification for MineralgEiber Bla hermal Insulation for Commercial and
Industrial Applications.

E. ASTM C612 - Standard Specifica al Fiber Block and Board Thermal Insulation.

F. ASTM C1071 - Standard SpE€cCifi6 r Fibrous Glass Duct Lining Insulation (Thermal and
Sound Absorbing Material

G. ASTM E84 - Standar $ or Surface Burning Characteristics of Building Materials.

H. ASTM E96/E96M d Test Methods for Water Vapor Transmission of Materials.

1.04

B.

ASTM G21 -

oduct Data: Provide product description, thermal characteristics, list of materials and
thickness for each service, and locations.

Manufacturer's Instructions: Indicate installation procedures necessary to ensure acceptable
workmanship and that installation standards will be achieved.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications: Company specializing in manufacturing products of the type

specified in this section with not less than three years of documented experience.

DUCT INSULATION Page 1
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B. Applicator Qualifications: Company specializing in performing the type of work specified in this
section, with minimum three years of experience and approved by manufacturer.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site in original factory packaging, labelled with manufacturer's identification,
including product density and thickness.

B. Protect insulation from weather and construction traffic, dirt, water, chemical, and anical
damage, by storing in original wrapping.
1.07 FIELD CONDITIONS

A. Maintain ambient temperatures and conditions required by manufacturers of adhgs ’
mastics, and insulation cements.

B. Maintain temperature during and after installation for minimum perio 2 urs.
PART 2 PRODUCTS
2.01 REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION
A. Surface Burning Characteristics: Flame spread/Smoke gé¥ of 25/50, maximum,

2.02 GLASS FIBER, FLEXIBLE

A. Manufacturer:
1. Knauf Insulation: www.knaufusa.com
2. Johns Manville Corporation: www.jm.c
3. Owens Corning Corp: www.owenscorning?
4. CertainTeed Corporation:

B. Insulation: ASTM C553; flexible,
1. 'K'value: 0.36 at 75 deggee hen tested in accordance with ASTM C518.
2. Maximum Service Teffiperattihe: 950 degrees F
3. Maximum Water Yap@r Sorptidh: 5.0 percent by weight.
C. Vapor Barrier Jack
1. Moisture Vap eability: 0.02 perm inch, when tested in accordance with ASTM
E96/E96M.
2. ith pressulg sensitive tape.
D. VaporB ape:

ive rubBer based adhesive.

en
pr Barrier Mastic:
in ulsion type acrylic or mastic, compatible with insulation, black color.

i ire: Annealed steel, 16 gage.
2.03 SS FIBER, RIGID

A. anufacturer:
1 Knauf Insulation: www.knaufusa.com.
2. Johns Manville Corporation: www.jm.com.
3. Owens Corning Corp: www.owenscorning.com.
4. CertainTeed Corporation: www.certainteed.com.

B. Insulation: ASTM C612; rigid, noncombustible blanket.
1 'K' value: 0.24 at 75 degrees F, when tested in accordance with ASTM C518.
2. Maximum service temperature: 450 degrees F.
3 Maximum Water Vapor Sorption: 5.0 percent.

DUCT INSULATION Page 2
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4. Maximum Density: 8.0 Ib/cu ft.

C. Vapor Barrier Jacket:

1. Moisture Vapor Permeability: 0.02 perm inch, when tested in accordance with ASTM
E96/E96M.

2. Secure with pressure sensitive tape.

D. Vapor Barrier Tape:
1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, wigf p ure
sensitive rubber based adhesive.

E. Indoor Vapor Barrier Finish:
1. Cloth: Untreated; 9 oz/sq yd weight, glass fabric.
2. Vinyl emulsion type acrylic, compatible with insulation, black color:
2.04 JACKETS
A.

Aluminum Jacket: ASTM B209 (ASTM B209M).
. Thickness: 0.016 inch sheet.
. Finish: Smooth.
. Joining: Longitudinal slip joints and 2 inch laps.

Fittings: 0.016 inch thick die shaped fitting cove clory attached protective liner.
Metal Jacket Bands: 3/8 inch wide; 0.015 incRghi um.
. Metal Jacket Bands: 3/8 inch wide; 0.01Qgi t less steel.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that ducts have been tested
B. Verify that surfaces are clean, fo
3.02 INSTALLATION
A. Install in accordance with

OOAWN

applying¥nsulation materials.
ial removed, and dry.

er's instructions.

ional Insulation Standards.

ow ambient temperature:
ith vapor barrier jackets.
apor barrier jacket.

B. Install in accordance

ts conveying air above ambient temperature:
with or without standard vapor barrier jacket.

e fittings and joints. Where service access is required, bevel and seal ends of
insulation.

Exterior Applications: Provide insulation with vapor barrier jacket. Cover with with calked
uminum jacket with seams located on bottom side of horizontal duct section.

Provid

cl

F. External Duct Insulation Application:
1. Secure insulation with vapor barrier with wires and seal jacket joints with vapor barrier
adhesive or tape to match jacket.
2. Secure insulation without vapor barrier with staples, tape, or wires.
3. Install without sag on underside of duct. Use adhesive or mechanical fasteners where
necessary to prevent sagging. Lift duct off trapeze hangers and insert spacers.
4.  Seal vapor barrier penetrations by mechanical fasteners with vapor barrier adhesive.

DUCT INSULATION Page 3
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5.  Stop and point insulation around access doors and damper operators to allow operation

without disturbing wrapping.

3.03 SCHEDULES
A. INDOOR DUCT AND PLENUM APPLICATION SCHEDULE

1.
2.

10.

NOTE: Apply duct lagging where indicated on drawings.
Service: Round, supply-air ducts, concealed.

a. Material: Mineral-fiber blanket.

b. Thickness: 1-1/2 inches.

c. Jacket: Foil and paper.

d. Vapor Retarder Required: Yes.

Service: Round, return-air ducts, concealed.

a. Material: Mineral-fiber blanket.

b. Thickness: 1 inch.

c. Jacket: Foil and paper.

d. Vapor Retarder Required: No.

Service: Round, outside-air ducts, concealed.

a. Material: Mineral-fiber blanket Q

b. Thickness: 1-1/2 inches.

c. Jacket: Foil and paper.
d. Vapor Retarder Required: Yes.
Service: Rectangular, supply-air ducts od.

a. Material: Mineral-fiber blanket
b. Thickness: 1-1/2 inches.
c. Jacket: Foil and paper.
d. Vapor Retarder Requir

Service: Rectangular, re ucts, concealed.
a. Material: Miners

b.

c. Jacket: Fo

ar, outside-air ducts, concealed.
al-fiber blanket

ge: Round, supply-air ducts, exposed.

erial: Mineral-fiber blanket

ickness: 2 inches.

c.  Jacket: Spiral-wound steel, paintable.
Vapor Retarder Required: Yes.

Service: Round, return-air ducts, exposed.

Material: Mineral-fiber board.

Thickness: 1 inch.

Jacket: Spiral-wound steel, paintable.

Vapor Retarder Required: No.

NOTE: Provide double-walled spiral ductwork in areas noted on drawings as defined

in specification section 15890.

Service: Round, outside-air ducts, exposed.

a. Material: Mineral-fiber board.

b. Thickness: 2 inches.

®a0 oo
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11.

12.

13.

14.

15.

c. Jacket: Spiral-wound steel, paintable.

d. Vapor Retarder Required: Yes.

e. NOTE: Provide double-walled spiral ductwork in areas noted on drawings as defined
in specification section 15890.

Service: Rectangular, supply-air ducts, exposed.

a. Material: Mineral-fiber board.

b. Thickness: 2 inches.

c. Jacket: Aluminum, painted to architects specifications.

d. Vapor Retarder Required: Yes.

Service: Rectangular, return-air ducts, exposed.

a. Material: Mineral-fiber board.

b. Thickness: 1 inch.

c. Jacket: Aluminum, painted to architects specifications

d. Vapor Retarder Required: No.

Service: Rectangular, outside-air ducts, exposed.

a. Material: Mineral-fiber board.

b. Thickness: 2 inches.

c. Jacket: Aluminum, painted to architects sp

d. Vapor Retarder Required: Yes.

Service: Rectangular, dishwasher exhaust du

a. Material: Mineral-fiber blanket.
b. Thickness: 1/2 inch.

c. Jacket: Foil and Paper

d. Vapor Retarder Required: 4

Service: Rectangular, dishwa8é haust ducts, exposed.
Material: Mineral-fiber B@2
Thickness: 1/2 inch

Jacket: Alumin
Vapor Retarder Re

Qaooo

D OF SECTION
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SECTION 23 07 16
HVAC EQUIPMENT INSULATION

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Equipment insulation.

B. Covering.
1.02 RELATED REQUIREMENTS

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.
Section 09 90 00 - Painting and Coating: Painting insulation covering.
Section 23 05 53 - Identification for HVAC Piping and Equipment.
Section 23 21 13 - Hydronic Piping: Placement of hangers and INgertse

Section 23 21 14 - Hydronic Specialties.

nmmo ow

Section 23 23 00 - Refrigerant Piping: Placement of ins
1.03 REFERENCE STANDARDS

A. ASTM A666 - Standard Specification for Annealed'@s.C ed Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar.
(l

B. ASTM B209 - Standard Specification for Al

C. ASTM B209M - Standard Specification for Al
[Metric].

minum-Alloy Sheet and Plate.
@ d Aluminum-Alloy Sheet and Plate

larded-Hot-Plate Apparatus.
E. ASTM C449 - Standard Spg§ i Mineral Fiber Hydraulic-Setting Thermal Insulating and

Finishing Cement.

F. ASTM C518 - Stand ! for Steady-State Thermal Transmission Properties by
Means of the Hea W

G. ASTM C533 - Stan pecification for Calcium Silicate Block and Pipe Thermal Insulation.

H. ASTM C5344€534M - Stamdard Specification for Preformed Flexible Elastomeric Cellular
Thermal tion in Sheet and Tubular Form.

.  ASTMC552 - dard Specification for Cellular Glass Thermal Insulation.

- Specification for Mineral Fiber Blanket Thermal Insulation for Commercial and
lications.

g2 - Standard Specification for Mineral Fiber Blanket Insulation and Blanket-Type Pipe
n tion (Metal-Mesh Covered) (Industrial Type).

ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation.
M. TM EB84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
N. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials.

O. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials;
National Fire Protection Association.

P. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials;
Underwriters Laboratories Inc..

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

HVAC EQUIPMENT INSULATION Page 1
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B. Product Data: Provide product description, thermal characteristics, list of materials and
thickness for equipment scheduled.

C. Manufacturer's Instructions: Indicate installation procedures that ensure acceptable
workmanship and installation standards will be achieved.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the products ified in
this section with not less than three years of documented experience.

B. Applicator Qualifications: Company specializing in performing the type of w
section and approved by manufacturer.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site in original factory packaging, labeled with m er's identification,
including product density and thickness.

B. Protect insulation from weather and construction traffic, dirt,
damage, by storing in original wrapping.

1.07 FIELD CONDITIONS

A. Maintain ambient temperatures and conditions requiredi acturers of adhesives,
mastics, and insulation cements.
B. Maintain temperature during and after install r miAignum period of 24 hours.

PART 2 PRODUCTS
2.01 REQUIREMENTS FOR ALL PRODUCTS,QF THIS ION

spread/Smoke developed index of 25/50, maximum,
PA 255, or UL 723.

2.02 GLASS FIBER, FLEXIBLE

A. Manufacturers:
1. Knauf Insulationg )
2. Johns Manvil T Www.jm.com.
3.  Owens Cornin ; . Www.owenscorning.com.
4, ed Cor tion; : www.certainteed.com.

B. Insulation; TM C553; flexible, noncombustible.
m Service Temperature: 450 degrees F.

@ m Water Vapor Sorption: 5.0 percent by weight.

0 er Jacket: Kraft paper reinforced with glass fiber yarn and bonded to aluminized

oisture Vapor Permeability: 0.02 perm inch, when tested in accordance with ASTM
E96/E96M.
Secure with self-sealing longitudinal laps and butt strips.

D. Tie Wire: 0.048 inch stainless steel with twisted ends on maximum 12 inch centers.
2.03 GLASS FIBER, RIGID

A. Manufacturer:
1. Knauf Insulation: www.knaufusa.com.
2. Johns Manville Corporation: www.jm.com.
3.  Owens Corning Corp: www.owenscorning.com.
4. CertainTeed Corporation; : www.certainteed.com.

HVAC EQUIPMENT INSULATION Page 2
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B. Insulation: ASTM C612 or ASTM C592; rigid, noncombustible.
1. 'K'Value: 0.25 at 75 degrees F, when tested in accordance with ASTM C177 or ASTM
C518.
2. Maximum Service Temperature: 850 degrees F.
3. Maximum Water Vapor Sorption: 5.0 percent by weight.
4. Maximum Density: 8.0 Ib/cu ft.

C. Vapor Barrier Jacket:
1.  Kraft paper reinforced with glass fiber yarn and bonded to aluminized film.

2. Moisture Vapor Permeability: 0.02 perm inch, when tested in accorda AST
E96/E96M.
3. Secure with self-sealing longitudinal laps and butt strips.
2.04 FLEXIBLE ELASTOMERIC CELLULAR INSULATION
A. Manufacturer:
1. Armacell LLC: www.armacell.us.

2.  Substitutions: See Section 01 60 00 - Product Requirem

B. Insulation: Preformed flexible elastomeric cellular rub i0 mplying with ASTM
C534/C534M Grade 3, in sheet form.

1. Minimum Service Temperature: -40 degrees
2. Maximum Service Temperature: 220 deggegs F*
3. Connection: Waterproof vapor barrier, @ . L O VOC compliant (LEED).
2.05 JACKETS
A. PVC Plastic:

1. Jacket:
a.
b.
C.
E96/E96M.
d. Thickness;

3.01 ION
A. erify that equipment has been tested before applying insulation materials.
B. Verify that surfaces are clean and dry, with foreign material removed.
3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Factory Insulated Equipment: Do not insulate.
C. Exposed Equipment: Locate insulation and cover seams in least visible locations.
D

Apply insulation close to equipment by grooving, scoring, and beveling insulation. Fasten
insulation to equipment with studs, pins, clips, adhesive, wires, or bands.

HVAC EQUIPMENT INSULATION Page 3
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E. Fill joints, cracks, seams, and depressions with bedding compound to form smooth surface. On
cold equipment, use vapor barrier cement.

F. Insulated equipment containing fluids below ambient temperature: Insulate entire system.

G. Fiber glass insulated equipment containing fluids below ambient temperature: Provide vapor
barrier jackets, factory-applied or field-applied. Finish with glass cloth and vapor barrier
adhesive.

H. For hot equipment containing fluids 140 degrees F or less, do not insulate flang
but bevel and seal ends of insulation.

I.  For hot equipment containing fluids over 140 degrees F, insulate flanges an
removable sections and jackets.

Ide standard

J.  Fiber glass insulated equipment containing fluids above ambient te :
ith glass cloth and

jackets, with or without vapor barrier, factory-applied or field-appli
adhesive.

K. Inserts and Shields:
Application: Equipment 1-1/2 inches diameter or laig
Shields: Galvanized steel between hangers andg
Insert location: Between support shield and
Insert configuration: Minimum 6 inches long,
insulation; may be factory fabricated.

5. Insert material: Hydrous calcium silica

under the finish jacket.
ness and contour as adjoining

PN~

M. Equipment in Mechanical Equip
sized for finish painting.

N. Exterior Applications: Provj
barrier cement. Cover wit
equipment.

O. Cover glass fiber ig€Ulati
aluminum jacket.

P. Nameplates@hd ASM mps: Bevel and seal insulation around; do not insulate over.

uiring Access for Maintenance, Repair, or Cleaning: Install insulation so it can
and replaced without damage.

3.03 SCHEDU
A. H aling, and dual temperature hydronic systems:
2 changers/Converters: 1.5" thick fiberglass insulation, vapor barrier, PVC jacket.
Chiller Cold Surfaces (Not Factory Insulated):1.5" thick fiberglass insulation, vapor barrier,
V/C jacket.

END OF SECTION
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SECTION 23 07 19
HVAC PIPING INSULATION
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Piping insulation.
B. Jackets and accessories.
1.02 RELATED REQUIREMENTS
A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.
B. Section 23 21 13 - Hydronic Piping: Placement of hangers and hanger
C. Section 23 23 00 - Refrigerant Piping: Placement of inserts.
1.03 REFERENCE STANDARDS

A. ASTM A666 - Standard Specification for Annealed or Cold- enitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar.

ASTM B209 - Standard Specification for Aluminum a
C. ASTM B209M - Standard Specification for Alumin

w

oy Sheet and Plate.
um-Alloy Sheet and Plate

[Metric].

D. ASTM C177 - Standard Test Method for Ste t Flux Measurements and Thermal
Transmission Properties by Means of the GU Plate Apparatus.

E. ASTM C195 - Standard Specification for Minera Thermal Insulating Cement.

F. ASTM C449 - Standard Specificatjg ineral Fiber Hydraulic-Setting Thermal Insulating and

Finishing Cement.
G. ASTM C518 - Standard Tes hodSer Steady-State Thermal Transmission Properties by

>
wn
_|
<
O
3
@
&
O
13
w
EiN

J. ASTM C547

K. ASTMC tandard Specification for Cellular Glass Thermal Insulation.

L. ASTMLC578 - dard Specification for Rigid, Cellular Polystyrene Thermal Insulation.

M. A - Standard Practice for Inner and Outer Diameters of Rigid Thermal Insulation for
NoO s of Pipe and Tubing (NPS System).

N. - Standard Specification for Unfaced Preformed Rigid Cellular Polyisocyanurate

al Insulation.
ASTM C610 - Standard Specification for Molded Expanded Perlite Block and Pipe Thermal
sulation.

P. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic
Stainless Steel.

Q. ASTM D1056 - Standard Specification for Flexible Cellular Materials--Sponge or Expanded
Rubber.

R. ASTM D2842 - Standard Test Method for Water Absorption of Rigid Cellular Plastics.
ASTM EB84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
T. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials.

»
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U. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials;
National Fire Protection Association.

V. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials;
Underwriters Laboratories Inc..

1.04 SUBMITTALS

A. Product Data: Provide product description, thermal characteristics, list of material
thickness for each service, and locations.

B. Manufacturer's Instructions: Indicate installation procedures that ensure acggptable
workmanship and installation standards will be achieved.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing ucts specified in
this section with not less than three years of documented experigneg

B. Applicator Qualifications: Company specializing in performing
section with minimum three years of experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site, labeled with manufacturegs ideg n, product density, and
thickness.

1.07 FIELD CONDITIONS
A. Maintain ambient conditions required by ma
B. Maintain temperature before, during, after i
PART 2 PRODUCTS
2.01 REQUIREMENTS FOR ALL PRODU

A. Surface Burning Characterj
when tested in accordance

2.02 GLASS FIBER

A. Manufacturers:
1. Knauf Ingulation® .knaufusa.com.

f work specified in this

of each product.
tion for minimum of 24 hours.

SECTION

pread/Smoke developed index of 25/50, maximum,
84, NFPA 255, or UL 723.

2. Johnsfanville Corfieration: www.jm.com.
3. rning Corp: www.owenscorning.com.
4, Corporation: www.certainteed.com.
B. In STM'C547 and ASTM C795; rigid molded, noncombustible.

: ASTM C177, 0.24 at 75 degrees F.

'K' value: ASTM C177, 0.24 at 75 degrees F.
2. Maximum service temperature: 650 degrees F.
3. Maximum moisture absorption: 0.2 percent by volume.

D. Vapor Barrier Jacket: White kraft paper with glass fiber yarn, bonded to aluminized film;
moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02
perm-inches.

E. Tie Wire: 0.048 inch stainless steel with twisted ends on maximum 12 inch centers.
F. Vapor Barrier Lap Adhesive:
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1.  Compatible with insulation. Low VOC compliant (LEED).

G. Insulating Cement/Mastic:
1.  ASTM C195; hydraulic setting on mineral wool.

H. Fibrous Glass Fabric:
1. Cloth: Untreated; 9 oz/sq yd weight.
2. Blanket: 1.0 Ib/cu ft density.
3. Weave: 5x5.

I.  Indoor Vapor Barrier Finish:
1.  Cloth: Untreated; 9 oz/sq yd weight.

2. Vinyl emulsion type acrylic, compatible with insulation, black color. Low liant
(LEED).
J.  Outdoor Vapor Barrier Mastic:
1. Vinyl emulsion type acrylic or mastic, compatible with insu I r. Low VOC

compliant (LEED).

K. Outdoor Breather Mastic:
1. Vinyl emulsion type acrylic or mastic, compatible lack color. Low VOC
compliant (LEED).

L. Insulating Cement:
1.  ASTM C449/C449M. Low VOC compli E

2.03 CELLULAR GLASS

A. Manufacturers:
1.  Pittsburgh Corning Corporati

ong™ . sinsulation.com.
2.  Substitutions: See Section @ @ ) - Product Requirements.
B. Insulation: ASTM C552, Grade 1.

1.  'K'value: 0.37 at 1004egreeas, F:
2.  Service Temperaturefl Up to 980 degrees F.
3. Water Vapor Pegfealjlity: 0.905 perm inch.

4. Water Absor t by volume, maximum.

A. Insulation:

ion: ASTM C610, molded.
Maximum service temperature: 1200 degrees F.
Maximum water vapor transmission: 0.1 perm.

2.06 HYDROUS CALCIUM SILICATE

A. Manufacturers:
1. Johns Manville Corporation: www.jm.com.
2.  Substitutions: See Section 01 60 00 - Product Requirements.

B. Insulation: ASTM C533 and ASTM C795; rigid molded, asbestos free, gold color.
1.  'K'value: ASTM C177 and C518; 0.40 at 300 degrees F, when tested in accordance with
ASTM C177 or ASTM C518.
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2.  Maximum service temperature: 1200 degrees F.
3. Density: 15 Ib/cu ft.

C. Tie Wire: 0.048 inch stainless steel with twisted ends on maximum 12 inch centers.

D. Insulating Cement:
1. ASTM C449/C449M. Low VOC compliant (LEED).

2.07 POLYISOCYANURATE CELLULAR PLASTIC

A. Insulation Material: ASTM C591, rigid molded modified polyisocyanurate cellulagiplasti
1. Dimension: Comply with requirements of ASTM C585.

2. 'K'value: 0.18 at 75 degrees F, when tested in accordance with ASTM @81

3. Minimum Service Temperature: -70 degrees F.

4. Maximum Service Temperature: 300 degrees F.

5.  Water Absorption: 0.5 percent by volume, maximum, when teste@in ordance with

ASTM D2842..
6. Moisture Vapor Transmission: 4.0 perm in.
7. Connection: Waterproof vapor barrier adhesive.
2.08 POLYETHYLENE

A. Manufacturers:
1. Armacell LLC: www.armacell.us.
2. Substitutions: See Section 01 60 00 - P t ReQuirements.

B. Insulation: Flexible closed-cell polyethylene lengthwise for installation, complying
with applicable requirements of ASTM D1056.

1.  'K'value: ASTM C177; 0.25 at egrees
2. Maximum Service Tempera degrees F.
3. Density: 2 Ib/cu ft.
4. Maximum Moisture Absemation .0 percent by volume.
5. Moisture Vapor Per . erm inch, when tested in accordance with ASTM
E96/E96M.
6. Connection: Cgfttact adke . Low VOC compliant (LEED).
2.09 FLEXIBLE ELASTOM ELLULAR INSULATION

Service Temperature: -40 degrees F.
- m Service Temperature: 220 degrees F.
Connection: Waterproof vapor barrier adhesive.

Elastomeric Foam Adhesive: Air dried, contact adhesive, compatible with insulation. Low VOC
mpliant (LEED).

2.10 JACKETS

A. PVC Plastic.
1. Manufacturers:
a. Johns Manville Corporation: www.jm.com.
b. Substitutions: See Section 01 60 00 - Product Requirements.
2. Jacket: One piece molded type fitting covers and sheet material, off-white color.
a. Minimum Service Temperature: 0 degrees F.
b. Maximum Service Temperature: 150 degrees F.
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c. Moisture Vapor Permeability: 0.002 perm inch, maximum, when tested in accordance
with ASTM E96/E96M.

d. Thickness: 10 mil.

e. Connections: Brush on welding adhesive.

Covering Adhesive Mastic:

a. Compatible with insulation. Low VOC compliant (LEED).

B. ABS Plastic:

1.

C. Canvas Jacket: UL listed 6 0z/sq yd plain weave cotton fabri€
lagging adhesive.
1.

Lagging Adhesive:
a. Compatible with insulation.
D. Aluminum Jacket: ASTM B209 (ASTM B209M) fori sheet.
. Thickness: 0.016 inch sheet.

3.

1
2
3
4,
5.
6.
Stainless Steel Jacket: AS
1
2

Jacket: One piece molded type fitting covers and sheet material, off-white ¢blor.

a. Minimum Service Temperature: -40 degrees F.

b. Maximum Service Temperature of 180 degrees F.

c. Moisture Vapor Permeability: 0.012 perm inch, when tested i
ASTM E96/E96M.

d. Thickness: 30 mil.

e. Connections: Brush on welding adhesive. Low VOC

Finish: Smooth.

Thickness: 0.010 in
Finish: Smooth.
Metal Jacket Bafds: ide; 0.010 inch thick stainless steel.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify th ing has been tested before applying insulation materials.

s are clean and dry, with foreign material removed.

gccordance with NAIMA National Insulation Standards.
d Piping: Locate insulation and cover seams in least visible locations.

nsulated pipes conveying fluids below ambient temperature: Insulate entire system including
tings, valves, unions, flanges, strainers, flexible connections, pump bodies, and expansion

joints.

E. Glass fiber insulated pipes conveying fluids below ambient temperature:

1.

Provide vapor barrier jackets, factory-applied or field-applied. Secure with self-sealing
longitudinal laps and butt strips with pressure sensitive adhesive. Secure with outward
clinch expanding staples and vapor barrier mastic.

Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe. Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.
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F. For hot piping conveying fluids 140 degrees F or less, do not insulate flanges and unions at
equipment, but bevel and seal ends of insulation.

G. For hot piping conveying fluids over 140 degrees F, insulate flanges and unions at equipment.

H. Glass fiber insulated pipes conveying fluids above ambient temperature:
1.  Provide standard jackets, with or without vapor barrier, factory-applied or field-applied.
Secure with self-sealing longitudinal laps and butt strips with pressure sensitiv hesive.
Secure with outward clinch expanding staples.
2. Insulate fittings, joints, and valves with insulation of like material and thickn@ss a ining
pipe. Finish with glass cloth and adhesive or PVC fitting covers.

I.  Inserts and Shields:

1. Application: Piping 1-1/2 inches diameter or larger.

2. Shields: Galvanized steel between pipe hangers or pipe hanger¥alls inserts.

3. Insert location: Between support shield and piping and und h jacket.

4. Insert configuration: Minimum 6 inches long, of same thi€ apd centour as adjoining
insulation; may be factory fabricated.

5. Insert material: Hydrous calcium silicate insulatio
material suitable for the planned temperature rag@

J.  Continue insulation through walls, sleeves, pipe h
supports, protrusions, and interruptions. At fire

Spaces (less than 10 feet above
painting.

insulation of like material and thic adjomlng pipe, and finish with glass mesh reinforced
vapor barrier cement. Cover wit ket with seams located on bottom side of
horizontal piping. Provide two V resistant finish for flexible elastomeric cellular

M. Buried Piping: Provide fac
self-sealing lap, and halt

ted assembly with inner all-purpose service jacket with
gnated open mesh glass fabric, with one mil thick aluminum

foil sandwiched beifilee ayers of bituminous compound; outer surface faced with a
polyester film.

A. Pl LATION SCHEDULES
al: Abbreviations used in the following schedules include:
ield Applied Jackets: P - PVC, K-Foil and Paper, A - Aluminum, SS - Stainless
Steel.
b. Piping Sizes: NPS - Nominal Pipe Size.

B. TERIOR PIPING APPLICATION SCHEDULE
1.  Service: Condensate drain piping.

Operating Temperature: 35to 75 deg F.
b. Insulation Material: Flexible elastomeric.
c. Insulation Thickness: 0.5 inch.

d. Jacket: None.
e
f

o

Vapor Retarder Required: Yes.
Finish: None.
2. Service: Refrigerant piping, all:
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a. Operating Temperature: 35 to 140 deg F.
b. Insulation Material: Flexible elastomeric.

c. Insulation Thickness: Apply the following insulation thicknesses:
1) Pipe, 1" orless: 1.0 inch.
2) Pipe, 1-1/4” and up: 1.5 inch.

d. Jacket: None.

e. Vapor Retarder Required: No.

f.  Finish: None.

C. Service: Heating hot-water supply and return.

1.
2.
3.

4.
5.
6.
D. E
1

Operating Temperature: 100 to 250 deg F.

Insulation Material: Mineral fiber or glass fiber.

Insulation Thickness: Apply the following insulation thicknesse
a. Pipe, 17 orless: 1.0 inch.

b. Pipe, 1-1/4" to 4”: 1.5 inch.

c. Pipe, 5" and up: 2.0 inch.

Jacket: PVC.

Vapor Retarder Required: No. C
Finish: None.

XTERIOR PIPING INSULATION APPLICATION
Service: Refrigerant piping, all:

a. Operating Temperature: 35 to 144 @

b. Insulation Material: Flexible elasto! @

c. Insulation Thickness: Apply.the followiaggfsulation thicknesses:
1) Pipe, 1” orless: 1.
2) Pipe, 1-1/4” and

d. Jacket: Aluminum,

e. Vapor Retarder

f.  Finish: None.

D OF SECTION
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SECTION 23 09 13
INSTRUMENTATION AND CONTROL DEVICES FOR HVAC

PART 1 GENERAL
1.01 SECTION INCLUDES

A

mmoow

1.02 RELATED REQUIREMENTS

Thermostats, Temperature Sensors.
Control valves.

Automatic dampers.

Damper operators.

Humidity Sensors

Miscellaneous accessories.

A. Section 23 05 48 - Vibration and Seismic Controls for HVAC

B. Section 23 05 19 - Meters and Gages for HVAC Piping:

C. Section 23 21 13 - Hydronic Piping: Installation of cox!
sensor sockets, gage taps.

D. Section 23 33 00 - Air Duct Accessories: Insta

E. Section 23 09 23 - Direct-Digital Control Sys

F. Section 23 09 93 - Sequence of Operations fo

1.03 REFERENCE STANDARDS

A. AMCA 500-D - Laboratory Metho Dampers for Rating; Air Movement and Control
Association International, Inc..

B. ASME B16.22 - Wrought 3 apper Alloy Solder Joint Pressure Fittings; The
American Society of Mech ineers

C. ASTM B32 - Standa or Solder Metal

D. cification for Seamless Copper Water Tube.

E. Test Method for Environmental Stress-Cracking of Ethylene Plastics.

F. nclosures for Electrical Equipment (1000 Volts Maximum); National Electrical

G. rd for the Installation of Air-Conditioning and Ventilation Systems; National
Fi bn Association.

1.04 A VE REQUIREMENTS
installation Meeting: Conduct a preinstallation meeting one week before starting work of this
; require attendance by all affected installers.
B. equencing: Ensure that utility connections are achieved in an orderly and expeditious manner.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide description and engineering data for each control system component.
Include sizing as requested. Provide data for each system component and software module.

C. Shop Drawings: Indicate complete operating data, system drawings, wiring diagrams, and
written detailed operational description of sequences. Submit schedule of valves indicating
size, flow, and pressure drop for each valve. For automatic dampers indicate arrangement,
velocities, and static pressure drops for each system.

INSTRUMENTATION AND Page 1
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D. Manufacturer's Instructions: Provide for all manufactured components.

E. Project Record Documents: Record actual locations of control components, including panels,
thermostats, and sensors. Accurately record actual location of control components, including
panels, thermostats, and sensors.

1. Revise shop drawings to reflect actual installation and operating sequences.

F. Operation and Maintenance Data: Include inspection period, cleaning methods, re ended
cleaning materials, and calibration tolerances.
G. Warranty: Submit manufacturers warranty and ensure forms have been filled ouflin OWneffs

name and registered with manufacturer.
H. Maintenance Materials: Furnish the following for Owner's use in maint ofroject.
1. See Section 01 60 00 - Product Requirements, for additional pr@yis .
1.06 QUALITY ASSURANCE

A. Designer Qualifications: Design system under direct supervisi® 0 ional Engineer
experienced in design of this work and licensed in the State i Project is located.
1.07 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additiGhg ahty requirements.

PART 2 PRODUCTS
2.01 EQUIPMENT - GENERAL

A. Products Requiring Electrical Connection: L
Inc., as suitable for the purpose specified and i

2.02 CONTROL PANELS
A. NEMA 250, general purpose utilit ith enamelled finished face panel.

lassified by Underwriters Laboratories

B. Provide common keying fo I
2.03 CONTROL VALVES

A. Globe Pattern:
1. Upto2inch Braftze body, bronze trim, rising stem, renewable composition disc,
screwed ends backseating capacity repackable under pressure.

on body, bronze disc, resilient replaceable seat for service to 180 degrees F wafer or lug
nds, extended neck.

Hydronic Systems:

a. Rate for service pressure of 125 psig at 250 degrees F.

b. Size for 1 psig maximum pressure drop at design flow rate.

C. Electronic Actuators:
1. 24V powered, 4-20 mA proportional signal electronic actuator for valves and dampers.
2. Actuators shall spring return to normal open position as indicated on freeze, fire, or
temperature protection.
3. Select operator for full shut off at maximum pump differential pressure.

INSTRUMENTATION AND Page 2
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2.04 DAMPERS
A. Performance: Test in accordance with AMCA 500-D.
B. Frames: Galvanized steel, welded or riveted with corner reinforcement, minimum 12 gage.

C. Blades: Galvanized steel, maximum blade size 8 inches wide, 48 inches long, minimum 22
gage, attached to minimum 1/2 inch shafts with set screws.

Blade Seals: Synthetic elastomeric inflatable mechanically attached, field replac

Jamb Seals: Spring stainless steel.

Shaft Bearings: Oil impregnated sintered bronze.

Linkage Bearings: Oil impregnated sintered bronze.

Leakage: Less than one percent based on approach velocity of 2008§t/mtand 4 inches wg.
Maximum Pressure Differential: 6 inches wg.

—IemMmoO

J.  Temperature Limits: -40 to 200 degrees F.
2.05 DAMPER OPERATORS

A. General: Provide smooth proportional control with s ient poWer Yor air velocities 20 percent
greater than maximum design velocity and to provi g gainst maximum system
pressures. Provide spring return for two position co fail safe operation.

1. Provide sufficient number of operators i reStricted movement throughout

damper range.
2.  Provide one operator for maximum 36 s@ er section.
B. Electric Operators:
1. Spring return, adjustable str: r having oil immersed gear train, with auxiliary end
switch.

2.06 HUMIDISTATS

A. Room Humidistats:
1. Wall mounted,
2. Throttling ra justad percent relative humidity.
3.  Operating ran to 80 percent.
4. Maximum temperature: 110 degrees F.

pe, polymer.

e
RoomYemperature sensor shall be an element contained within a ventilated cover, suitable
or wa

gama@es, gymnasiums, or designated institutional locations shall be a flat plate sensor with
o possible adjustment or shall be provided with aestetically-pleasing lockable protective
over. Security screws shall be used in institutional settings as deemed necessary by the
design engineer. ATC contractor shall coordinate requirements with the design engineer
during the submittal process. Provide insulated base. Following sensing elements are
acceptable:
a. Sensing element - Platinum RTD, Thermistor, or integrated circuit, +/- 0.8°F accuracy
at calibration point.
b. Units shall be capable of +/- 2 degrees (F) adjustment by the occupant, with display
showing current temperature and setpoint.
3. Single point duct temperature sensor shall consist of sensing element, junction box for
wiring connections and gasket to prevent air leakage or vibration noise. Temperature

INSTRUMENTATION AND Page 3
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range as required for resolution indicated in paragraph A. Sensor probe shall be 316

stainless steel.

a. Sensing element - Platinum RTD, Thermistor, or integrated circuit, +/- 0.8°F accuracy
at calibration point.

4. Averaging duct temperature sensor shall consist of an averaging element, junction box for
wiring connections and gasket to prevent air leakage. Provide enough sensors to give one
lineal foot of sensing element for each square foot of cooling coil face area. T erature
range as required for resolution indicated in paragraph A.

a. Sensing element - Platinum RTD, Thermistor, or integrated circuit, +/-
at calibration point.

connection head for wiring connections.
a. Sensing element for chilled water applications - Platinum
integrated circuit, +/- 0.8°F accuracy at calibration poin
as required for resolution indicated in paragraph A.
b. Sensing element for non-chilled water applications
accuracy at calibration point. Temperature ra
no worse than 0.1°F.

B. Humidity Sensors:

1. Elements: Accurate within 5 percent full rang

2. Room Sensors: With locking cover , spz

3. Duct and Outside Air Sensors: With e
percent relative humidity.

C. Equipment Operation Sensors:
1.  Status Inputs for Fans: Diffe pressure switch with adjustable range of 0 to 5 inches

wg.

2. Status Inputs for PumpgmBiffe

pressure differential r@hge o
3.  Status Inputs for Elegftic Moto
adjustable and to 8. pe

D. Damper Position Indicati®n: Potentiometer mounted in enclosure with adjustable crank arm
assembly conpected amper to transmit 0 - 100 percent damper travel.

2.08 THERMOSTA
A. Line Vol rmostats:

utput.
rcent relative humidity.
nd mounting plate, range of 0 - 100

ptial pressure switch piped across pump with adjustable
80 psi.
3. Current sensing relay with current transformers,

:BLocking with set point adjustment, with thermometer.
g” Motor load.

or Reset Thermostat:

emote bulb or bimetal rod and tube type, proportioning action with adjustable throttling
range, adjustable setpoint.

Scale range: -10 to 70 degrees F.

C. Immersion Thermostat:
1. Remote bulb or bimetallic rod and tube type, proportional action with adjustable setpoint
and adjustable throttling range.
D. Airstream Thermostats:
1.  Remote bulb or bimetallic rod and tube type, proportional action with adjustable setpoint in
middle of range and adjustable throttling range.
2. Averaging service remote bulb element: 7.5 feet.
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E. Electric Low Limit Duct Thermostat:
1. Snap acting, single pole, single throw, manual reset switch that trips if temperature sensed
across any 12 inches of bulb length is equal to or below setpoint,
2. Bulb length: Minimum 20 feet.
3. Provide one thermostat for every 20 sq ft of coil surface.

F. Electric High Limit Duct Thermostat:
1. Snap acting, single pole, single throw, manual reset switch that trips if temp e sensed
across any 12 inches of bulb length is equal to or above setpoint,
2. Bulb length: Minimum 20 feet.
3.  Provide one thermostat for every 20 sq ft of coil surface.

G. Fire Thermostats:
1. UL labeled, factory set in accordance with NFPA 90A.
2. Normally closed contacts, manual reset.

H. Heating/Cooling Valve Top Thermostats:
1. Proportional acting for proportional flow, molded rubber d
element, direct and reverse acting at differential p
position indicator and adjusting knob.

2.09 TRANSMITTERS

A. Pressure Transmitters:
1. One pipe direct acting indicating type
system, proportional electronic output.

remote bulb liquid filled

B. Temperature Transmitters:
1. One pipe, directly proportion t signal to measured variable, linearity within plus or
minus 1/2 percent of range F span and plus or minus 1 percent for 50
degree F span, with 50 degteeSiE temperature range, compensated bulb, averaging
capillary, or rod and typ ctati n 20 psig input pressure and 3 to 15 psig output.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify existing condi before starting work.

B. ems are regdy to receive work.

C. tallation means installer accepts existing conditions.

D ensure installation of components is complementary to installation of similar
in other systems.

E dinate fistallation of system components with installation of mechanical systems

e installation of components is complementary to installation of similar components.

Coordinate installation of system components with installation of mechanical systems
uipment such as air handling units and air terminal units.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.

B. Check and verify location of thermostats with plans and room details before installation. Locate
48 inches above floor. Align with lighting switches, CO2 sensors, and humidistats. Refer to
Section 26 27 26.

C. Mount freeze protection thermostats using flanges and element holders.
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D. Mount outdoor reset thermostats and outdoor sensors indoors, with sensing elements outdoors
with sun shield.

E. Provide separable sockets for liquids and flanges for air bulb elements.

F. Provide thermostats in aspirating boxes in front entrances.

G. Provide guards on thermostats in entrances.

H. Provide valves with position indicators and with pilot positioners where sequence other
controls.

I.  Provide mixing dampers of opposed blade construction arranged to mix str sProvid
separate minimum outside air damper section adjacent to return air dampers e
damper motor.

J.  Provide isolation (two position) dampers of parallel blade constructio

K. Install damper motors on outside of duct in warm areas. Do ng rs¥n locations at
outdoor temperatures.

L. Mount control panels adjacent to associated equipment og walls or free standing
angle iron supports. One cabinet may accommodate g &R O stem in same equipment
room. Provide engraved plastic nameplates for instri dicontrols inside cabinet and
engraved plastic nameplates on cabinet face.

M. Install "hand/off/auto" selector switches to ov interlock controls when switch is in
"hand" position.

N. Provide conduit and electrical wiring in accordsa Section 26 27 17. Electrical material
and installation shall be in accordancggwi e requirements of Division 26.

3.03 MAINTENANCE

A. See Section 01 70 00 - Execution ts, for additional requirements relating to
maintenance service.
B. Provide service and maint ontrol system for one year from Date of Substantial
Completion.
END OF SECTION
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SECTION 23 09 23
DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC

PART 1 GENERAL
1.01 SECTION INCLUDES
A.

1.03 REFERENCE STANDA
A. NFPA 70 - Nation le al

I OmMmmMmODO W

IomMmMUoOw®>®

System Description
Operator Interface
Controllers

Power Supplies and Line Filtering

System Software

Controller Software

HVAC Control Programs \

Control equipment.
. Software.
1.02 RELATED REQUIREMENTS Q

Section 01 91 00 - Commissioning
Section 01 91 10 - Functional Testing Proceduge

Section 23 09 13 - Instrumentati
Section 23 09 93 - Sequen jons for HYAC Controls.
Section 26 27 17 - Equip ectrical characteristics and wiring connections.

ode; National Fire Protection Association.

1.04 SYSTEM DESCRIPTIO

perature control field monitoring and control system using field programmable
based units . No other vendors are acceptable.

gogMputer software and all hardware, operator input/output devices, control units, local
etworks (LAN), sensors, control devices, actuators.

Controls for variable air volume terminals, radiation, reheat coils, unit heaters, fan coils, and the
ike when directly connected to the control units. Individual terminal unit control is specified in
Section 23 09 13.

E. Provide control systems consisting of thermostats, control valves, dampers and operators,
indicating devices, interface equipment, power transformers and electrical feeds, and other
apparatus and accessories required to operate mechanical systems, and to perform functions
specified.

F. Include installation and calibration, supervision, adjustments, and fine tuning necessary for
complete and fully operational system.

DIRECT-DIGITAL CONTROL Page 1
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1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data: Provide data for each system component and software module.

C. Shop Drawings:
1. Indicate trunk cable schematic showing programmable control unit locations, and trunk
data conductors.

2. List connected data points, including connected control unit and input devicg/

3. Indicate system graphics indicating monitored systems, data (connected a lat€d)
point addresses, and operator notations. Provide demonstration disket ini

graphics.

4.  Show system configuration with peripheral devices, batteries, pgw iagrams,
modems, and interconnections.

5. Indicate description and sequence of operation of operating lication

software.

units, thermostats, and sensors.
1.  Revise shop drawings to reflect actual i
2. Include submittals data in final "Record#

F. Operation and Maintenance Data:
1. Include interconnection wiring dj
numbered, system compone
2. Include keyboard illustratio
function.
3. Include inspection pej

G. Warranty: Submit
name and register

ftware under direct supervision of a Professional Engineer experienced in
and licensed at the State in which the Project is located.
Qualifications: Company specializing in manufacturing the Products specified in

ith minimum 10 years documented experience.

QUalifications: Company specializing in performing the work of this section 5 years
ented experience approved by manufacturer.

Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories
c., as suitable for the purpose specified and indicated.

1.07 PRE-INSTALLATION MEETING
A. Convene one week before starting work of this Section.
B. Require attendance of parties directly affecting the work of this Section.
1.08 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Correct defective Work within a five year period after Substantial Completion.
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C. Provide five year manufacturer's warranty for field programmable micro-processor based units.
1.09 MAINTENANCE SERVICE

A. Provide service and maintenance of energy management and control systems for one years
from Date of Substantial Completion.

B. Provide four complete inspections per year, two in each season, to inspect, calibrate, and adjust
controls as required, and submit written reports.

C. Provide complete service of systems, including call backs. Make minimum of 4 €omp
normal inspections of approximately 4 hours duration in addition to normal sgrvic@calls t
inspect, calibrate, and adjust controls, and submit written reports.

1.10 EXTRA MATERIALS
A. See Section 01 60 00 - Product Requirements, for additional provisio
1.11 PROTECTION OF SOFTWARE RIGHTS

A. Prior to delivery of software, the Owner and the party providi
software license agreement with provisions for the followjagi
1.  Limiting use of software to equipment provided
2. Limiting copying.
3. Preserving confidentiality.
4.  Prohibiting transfer to a third party.
PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Siemens Building Technologies, In
B. Substitutions: Not Permitted.
2.02 SYSTEM DESCRIPTION

A. Automatic temperature co
micro-processor base

(Ware will enter into a

.sbt.siemhens.com.

onitoring and control system using field programmable
munications to Building Management System.

n of fully intelligent, stand-alone controllers, operating in a
environment on token passing network, with central and remote
interconnecting wire and conduit.

ontrol systems consisting of thermostats, control valves, dampers and operators,
ing devices, interface equipment and other apparatus and accessories required to
operate mechanical systems, and to perform functions specified.

F. clude installation and calibration, supervision, adjustments, and fine tuning necessary for

complete and fully operational system.
2.03 CONTROLLERS

A. BUILDING CONTROLLERS
1.  General:
a. Manage global strategies by one or more, independent, standalone, microprocessor
based controllers.
b. Provide sufficient memory to support controller's operating system, database, and
programming requirements.
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c. Share data between networked controllers.
d. Controller operating system manages input and output communication signals

allowing distributed controllers to share real and virtual object information and allowing
for central monitoring and alarms.

e. Ultilize real-time clock for scheduling.

f.  Continuously check processor status and memory circuits for abnormal operation.
g. Controller to assume predetermined failure mode and generate alarm naqjifigation
a

upon detection of abnormal operation.
h. Communication with other network devices to be based on assigned pfotocd¥.
Communication:
. Controller to reside on a BACnet network using 1ISO 8802-3 (ETHE
Link/Physical layer protocol.
b. Perform routing when connected to a network of custom apRlica and application
specific controllers.
c. Provide required communication to District-wide B
3. Anticipated Environmental Ambient Conditions:
a. Outdoors and/or in Wet Ambient Conditions:
1)  Mount within waterproof enclosures.
2) Rated for operation at 40 to 150 degre
b. Conditioned Space:
1)  Mount within dustproof enclos
2) Rated for operation at 32 to
4. Provisions for Serviceability:
a. Diagnostic LEDs for power g@mmunics , and processor.
b. Make all wiring connectig ield removable, modular terminal strips, or to a
termination card conne® ibbon cable.
Memory: In the event of 8ftloss, maintain all BIOS and programming information for

T

B.
] application specific controllers.
2. it/ Output Points:
dtect controller from damage resulting from any point short-circuiting or grounding
d from voltage up to 24 volts of any duration.

b. Provide universal type for building and custom application controllers where input or
output is software designated as either binary or analog type with appropriate
properties.

Binary Inputs:

a. Allow monitoring of On/Off signals from remote devices.

b. Provide wetting current of 12 mA minimum, compatible with commonly available
control devices and protected against the effects of contact bounce and noise.

c. Sense dry contact closure with power provided only by the controller.

4. Pulse Accumulation Input Objects: Conform to all requirements of binary input objects and
accept up to 10 pulses per second.
5. Analog Inputs:
DIRECT-DIGITAL CONTROL Page 4
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a. Allow for monitoring of low voltage 0 to 10 VDC, 4 to 20 mA current, or resistance
signals (thermistor, RTD).
b. Compatible with and field configurable to commonly available sensing devices.
6. Binary Outputs:
a. Used for On/Off operation or a pulsed low-voltage signal for pulse width modulation
control.
b. Outputs provided with three position (On/Off/Auto) override switches.
c. Status lights for building and custom application controllers to be selecj@ble f
normally open or normally closed operation.
7. Analog Outputs:

a. Monitoring signal provides a 0 to 10 VDC or a 4 to 20 mA output sig device
control.

b. Provide status lights and two position (AUTO/MANUAL) s uilding and
custom application controllers with manually adjustabl en eter for manual

override on building and custom application controll

c. Drift to not exceed 0.4 percent of range per year.

8.  Tri State Outputs:

a. Coordinate two binary outputs to control thrg
without feedback.

b. Limit the use of three point, floating devic
control applications:

c. Control algorithms run the zone agti

b. Hardware additions gor so

2.04 POWER SUPPLIES AND LIN
A. Power Supplies:

1. Provide UL i trol transformers with Class 2 current limiting type or over-current
protection in botRgRrimary and secondary circuits for Class 2 service as required by the
NEC
Limj ected loads to 80 percent of rated capacity.

ave rectifier type with output ripple of 5.0 mV maximum peak to peak.

g wd

Cl

e over-voltage and over-current protection to withstand a 150 percent current
verload for 3 seconds minimum without trip-out or failure.
perational Ambient Conditions: 32 to 120 degrees F.
EM/RF meets FCC Class B and VDE 0871 for Class B and MIL-STD 810 for shock and
vibration.
9. Line voltage units UL recognized and CSA approved.

B. Power Line Filtering:
1. Provide external or internal transient voltage and surge suppression component for all
workstations and controllers.
2. Minimum surge protection attributes:
a. Dielectric strength of 1000 volts minimum.
b. Response time of 10 nanoseconds or less.
c. Transverse mode noise attenuation of 65 dB or greater.
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d. Common mode noise attenuation of 150 dB or greater at 40 to 100 Hz.
2.05 OPERATOR INTERFACE - CAMPUS WIDE

A.  Work Station:
1. Utilize existing workstations within the Campus for full access to the system.

B. System Support: Full LAN interface units (desktop, laptop, tablet, etc.) connected to multi-user,
multi-tasking environment with concurrent capability to:

Access DDC network.

Access or control same control unit.

Access or modify same control unit data base. Q
Archive data, alarms, and network actions to hard disk regardless of wha on

PN~

programs are being currently executed.

Develop and edit data base.
Implement and tune DDC control.
Develop graphics.

Control facility.
2.06 CONTROL UNITS

A. Units: Modular in design and consisting of processor %
local operator access and display panel, and integ

B. Battery Backup: For minimum of 48 hours fo le stém including RAM without
interruption, with automatic battery charger-

C. Control Units Functions:
1. Monitor or control each input/o
2. Completely independent wit

®©NoO

point.
are clock/calendar and software to maintain control

independently.

3. Acquire, process, and iormation to operator station or other control units on
network.

4.  Accept, process, ommands from other control unit's or devices or operator
stations.

5. Access both e and control functions simultaneously.
nd report changes of state or value that occur among associated

erform associated control functions regardless of status of network.

omatic Temperature Control.
and control via a sliding window, predictive algorithm.

Calculated point.

. Scanning and alarm processing.
h.  Full direct digital control.

i. Trend logging.

j.  Global communications.

k. Maintenance scheduling.

D. Global Communications:
1.  Broadcast point data onto network, making that information available to all other system
control units.
2. Transmit any or all input/output points onto network for use by other control units and
utilize data from other control units.

E. Input/Output Capability:
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Discrete/digital input (contact status).

Discrete/digital output.

Analog input.

Analog output.

Pulse input (5 pulses/second).

Pulse output (0-655 seconds in duration with 0.01 second resolution).

F. Monitor, control, or address data points. Mix shall include analog inputs, analog o, , pulse
inputs, pulse outputs and discrete inputs/outputs, as required. Install control unif§ wit
minimum 30 percent spare capacity.

G. Point Scanning: Set scan or execution speed of each point to operator select
250 seconds.

ok wWN =

1to

H. Upload/Download Capability: Download from or upload to operator
time for entire control unit database maximum 10 seconds on ha
over voice grade phone lines.

mode:
1. Inhibit scanning and calculation of input point al control to input points (set
analog or digital input point to operator determ e) from work station.
2. Control output points but change only dai@ e Of value; leave external field
hardware unchanged.
3. Enable control actions on output points D Je only data base state or value.
J. Local display and adjustment panel: Ol unit, containing digital display, and

numerical keyboard. Display and
Input/output point informatio
Controller set points.
Controller tuning cong
Program executiqg ti

ic control outputs.
trol unit diagnostic testing.

apacity: Not less than 100 stations or nodes.
in Communication Path: Alarm and automatically initiate LAN reconfiguration.
N Data Speed: Minimum 19.2 Kb.

E. Communication Techniques: Allow interface into network by multiple operation stations and by
auto-answer/auto-dial modems. Support communication over telephone lines utilizing modems.

F. Transmission Median: Fiber optic or single pair of solid 24 gauge twisted, shielded copper
cable.

G. Network Support: Time for global point to be received by any station, shall be less than 3
seconds. Provide automatic reconfiguration if any station is added or lost. If transmission cable
is cut, reconfigure two sections with no disruption to system's operation, without operator
intervention.
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2.08 SYSTEM SOFTWARE
A. Operating System:

1.

2.

B. Workstation System Applications:
1.

Concurrent, multi-tasking capability.

a. Common Software Applications Supported: Microsoft Excel.

System Graphics:

a. Allow up to 10 graphic screens, simultaneously displayed for comparison and
monitoring of system status.

b. Animation displayed by shifting image files based on object status.

c. Provide method for operator with password to perform the followings
1)  Move between, change size, and change location of graphic di
2)  Modify on-line.

3) Add, delete, or change dynamic objects consisting of:
(a) Analog and binary values.

(b) Dynamic text.

(c) Static text.

(d) Animation files.
Custom Graphics Generation Package:
a. Create, modify, and save graphic files an
b. HTML graphics to support web browser
c. Capture or convert graphics from A
Standard HVAC Graphics Library:
a. HVAC Equipment:
b. Ancillary Equipment:

al graphics in PCX formats.

store Functions:

Automatic System Databas
0 h Building Controller is automatically stored on hard

a. Current database
disk.

b. Automatic updat pon change in any system panel.

c. Inthe evenifof dat ed0ss in any system panel, the first workstation to detect the
loss autaffiaticalty reStores the database for that panel unless disabled by the
operator.

On-line Help:
Context-sensitive system assists operator in operation and editing.

b. Available for all applications.

c. Relevant screen data provided for particular screen display.

d. Additional help available via hypertext.

5.  Security:

a. Operator log-on requires user name and password to view, edit, add, or delete data.

b. System security selectable for each operator.

c. System supervisor sets passwords and security levels for all other operators.

d. Operator passwords to restrict functions accessible to viewing and/or changing
system applications, editor, and object.
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e. Automatic, operator log-off results from keyboard or mouse inactivity during

f.

user-adjustable, time period.
All system security data stored in encrypted format.

6. System Diagnostics:

a.

b.

7. Alar
a.
b.

8. Alar
a.
b.

9. Con

OT@ ™ epaoo0To

11. Alari
a.
b.
c.
d.

Operations Automatically Monitored:
1)  Workstations.

2)  Printers.

3) Modems.

4)  Network connections.

5) Building management panels.

6) Controllers.

Device failure is annunciated to the operator.

m Processing:

All system objects are configurable to "alarm in" and " oUgof Rermal state.

Configurable Objects:
1)  Alarm limits.

2)  Alarm limit differentials.

3) States.

4) Reactions for each object.

m Messages: \

Descriptor: English language.

Recognizable Features:

1)  Source.

2) Location.

3) Nature.

figurable Alarm Reactio tion and Time of Day:
Logging.

Printing.

Starting progga

e.
gend Data:
Sampled and stored on the building controller panel.

2)  Archivable on hard disk.

3) Retrievable for use in reports, spreadsheets and standard database programs.

4)  Archival on LAN accessible storage media including hard disk, tape, Raid array
drive, and virtual cloud environment.

5) Protected and encrypted format to prevent manipulation, or editing of historical
data and event logs.

m and Event Log:

View all system alarms and change of states from any system location.

Events listed chronologically.

Operator with proper security acknowledges and clears alarms.

Alarms not cleared by operator are archived to the workstation hard disk.

12. Object, Property Status and Control:
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a. Provide a method to view, edit if applicable, the status of any object and property in
the system.
b. Status Available by the Following Methods:
1) Menu.
2) Graphics.
3) Custom Programs.
13. Reports and Logs:
a. Reporting Package:
1)  Allows operator to select, modify, or create reports.
2) Definable as to data content, format, interval, and date.
3) Archivable to hard disk.
b. Real-time logs available by type or status such as alarm, lock tc.
c. Stored on hard disk and readily accessible by standard so re lications,
including spreadsheets and word processing.
d. Set to be printed on operator command or specific {i
14. Reports:
a. Standard:
1)  Objects with current values.
2)  Current alarms not locked out.
3) Disabled and overridden objects, poifits a Ts.
4) Objects in manual or automati I ut.
5) Objects in alarm lockout cu m:
6) Logs:
(a) Alarm History.
(b) System mess
(c) System even
(d) Trends.
b. Custom:
1) Daily.
2)  Weeld¥.
3) Modily.
4) Annu

ime antdate stamped.

Monthly report showing total, requested, after-hours HVAC and lighting services
on a daily basis for each tenant.
Annual report showing override usage on a monthly basis.
Electrical, Fuel, and Weather:
1)  Electrical Meter(s):
(a) Monthly showing daily electrical consumption and peak electrical demand
with time and date stamp for each meter.
(b) Annual summary showing monthly electrical consumption and peak demand
with time and date stamp for each meter.
2)  Fuel Meter(s):
(a) Monthly showing daily natural gas consumption for each meter.
(b) Annual summary showing monthly consumption for each meter.
3) Weather:
(a) Monthly showing minimum, maximum, average outdoor air temperature and
heating/cooling degree-days for the month.
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C. Workstation Applications Editors:

1.
2.
3.

2.0

Provide editing software for all system applications at the PC workstation.
Downloaded application is executed at controller panel.

Full screen editor for each application allows operator to view and change:
a. Configuration.

b. Name.

c. Control parameters.
d. Set-points.
Scheduling:

a. Monthly calendar indicates schedules, holidays, and exceptions.
b. Allows several related objects to be scheduled and copied to
c. Start and stop times adjustable from master schedule.
Custom Application Programming:
a. Create, modify, debug, edit, compile, and download
during operation and without disruption of all other
b. Programming Features:
1) English oriented language, based on BA§ 3
allowing for free form programming.
2) Alternative language graphically ba g ap
for all required functions and amg 0 Clisfomizing or compounding.
3) Insert, add, modify, and deletg

C nd find/replace.

4)  Allows the development of indep y, executing, program modules designed
to enable and disabl r moduleg”

5) Debugging/simulati bility that displays intermediate values and/or results
including syntax/e messages.

6) Support for cgm@itignaljstatements (IF/THEN/ELSE/ELSE-F) using compound

Boolean (AND OR%: OT) and/or relations (EQUAL, LESS THAN,
DT EQUAL) comparisons.
atinggpoint arithmetic utilizing plus, minus, divide, times, square

day, day of the week, month of the year, date; and elapsed time in seconds,
inutes, hours, and days where the variable values cab be used in IF/THEN

c@parisons, calculations, programming statement logic, etc.

Language having predefined variables representing status and results of the

system software enables, disables, and changes the set points of the controller

software.

LLER SOFTWARE

7)

All applications reside and operate in the system controllers and editing of all applications

curs at the operator workstation.

B. System Security:

1.
2.

3.
4.

User access secured via user passwords and user names.

Passwords restrict user to the objects, applications, and system functions as assigned by
the system manager.

User Log On/Log Off attempts are recorded.

Automatic Log Off occurs following the last keystroke after a user defined delay time.

C. Object or Object Group Scheduling:

1.

Weekly Schedules Based on Separate, Daily Schedules:
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a. Include start, stop, optimal stop, and night economizer.
b. 10 events maximum per schedule.
c. Start/stop times adjustable for each group object.

D. Provide standard application for equipment coordination and grouping based on function and
location to be used for scheduling and other applications.

E. Alarms:
1. Binary object is set to alarm based on the operator specified state.
2. Analog object to have high/low alarm limits.
3. All alarming is capable of being automatically and manually disabled.
4. Alarm Reporting:
a. Operator determines action to be taken for alarm event.
b. Alarms to be routed to appropriate workstation.
c. Reporting Options:
F. Maintenance Management: System monitors equipment stat gelerates maintenance
messages based upon user-designated run-time limits.

G. Sequencing: Application software based upon specifie CE
09 93.

H. PID Control Characteristics:
1.  Direct or reverse action.

2. Anti-windup.
3. Calculated, time-varying, analog value, s an output or stages a series of outputs.

gffoperation in Section 23

4. User selectable controlled variable, set-p0O 1 PED gains.

l.
1. ultaneously restarting after power outage.
2.

1.
2.

er or flow rates are converted to energy use data.
erage and allows window of time to be user specified in

gorithm allows binary output to be cycled based on a controlled variable and set-point.
Igorithm to be direct-acting or reverse-acting incorporating an adjustable differential.

un-Time Totalization:
Totalize run-times for all binary input objects.
2.  Provides operator with capability to assign high run-time alarm.

2.10 OPERATING SYSTEM SOFTWARE

A. Input/Output Capability From Operator Station:
1. Request display of current values or status in tabular or graphic format.
2. Command selected equipment to specified state.
3. Initiate logs and reports.
4. Change analog limits.
5. Add, delete, or change points within each control unit or application routine.
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6. Change point input/output descriptors, status, alarm descriptors, and engineering unit

descriptors.
Add new control units to system.
Modify and set up maintenance scheduling parameters.
Develop, modify, delete or display full range of color graphic displays.
Automatically archive select data even when running third party software.
Provide capability to sort and extract data from archived files and to generate m
reports.
12. Support two printer operations.
a. Alarm printer: Print alarms, operator acknowledgements, action
alarms, operator sign-on and sign-off.
b. Data printer: Print reports, page prints, and data base prints.
13. Select daily, weekly or monthly as scheduled frequency to sync izZ&jtime and date in
digital control units. Accommodate daylight savings time adj
14. Print selected control unit data base.

B. Operator System Access: Via software password with minim
station and minimum 3 access levels at each control uni

- 20 o~
239>

gess levels at work

C. Data Base Creation and Support: Changes shall utili
automatically check work station data base files u
Minimum capability shall include:

Add and delete points.

Modify any point parameter.

Change, add, or delete English language ors.

Add, modify, or delete alarm li

Add, modify, or delete point

Create custom relationship b

Create or modify DDC

Create or modify ove

Add, modify, an e any applications program.

Add, delete, d

ynamic Color Gra

procedures. Control unit shall
and verify data base match.

top programs, trend logs, etc.

SO NoORWN =

o

oukrwdh-—20Q

ccept data from LAN as needed without scanning entire network for updated point data.
terrogate LAN for updated point data when requested.

Allow operator command of devices.

Allow operator to place specific control units in or out of service.

Allow parameter editing of control units.

Store duplicate data base for every control unit and allow down loading while system is on
line.

Control or modify specific programs.

Develop, store and modify dynamic color graphics.

Provide data archiving of assigned points and support overlay graphing of this data utilizing
up to four (4) variables.

5.
6.

© o N

F. Alarm Processing:
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1. Off normal condition: Cause alarm and appropriate message, including time, system,
point descriptor, and alarm condition. Select alarm state/value and which alarms shall
cause automatic dial-out.

2. Critical alarm or change-of-state: Display message, stored on disk for review and sort, or

print.

Print on line changeable message, up to 100 characters in length, for each alarm point

specified.

Display alarm reports on video. Display multiple alarms in order of occurre

Define time delay for equipment start-up or shutdown.

Allow unique routing of specific alarms.

Operator specifies if alarm requires acknowledgement.

Continue to indicate unacknowledged alarms after return to norm

Alarm notification:

a. Automatic print.

b. Display indicating alarm condition.

c. Selectable audible alarm indication.

w

©o~N O~

G. Event Processing: Automatically initiate commands, u ages, take specific
control actions or change control strategy and applicafion programs*esulting from event
condition. Event condition may be value crossing iged limit, change-of-state,
specified state, or alarm occurrence or return to

H. Automatic Restart: Automatically restart fie restoration of power. Provide time
delay between individual equipment restart day start/stop.
I. Messages:
1. Automatically display or print fined m&ssage subsequent to occurrence of selected
events.
2. Compose, change, or delete essage.
3. Display or log any meg8age i
4. Assign any message % nt.
J.  Reports:
1. Manually requ€stedgvith time and date.
2. Longterm data iving to hard disk.
3. directi to download to transportable media such as floppy diskettes for

ation direction.
Reports may either manually displayed or printed, or may be printed automatically on daily,
weekly, monthly, yearly or scheduled basis.
9. Include capability for statistical data manipulation and extraction.
10. Provide capability to generate four types of reports: Statistical detail reports, summary
reports, trend graphic plots, x-y graphic plots.
K. Parameter Save/Restore: Store most current operating system, parameter changes, and
modifications on disk or diskette.

L. Data Collection:
1. Automatically collect and store in disk files.
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2. Daily electrical energy consumption, peak demand, and time of peak demand for up to
electrical meters over 2 year period.

3.  Daily consumption for up to 30 meters over a 2 year period.

4. Daily billable electrical energy consumption and time for up to 1024 zones over a 10 year
period.

5. Provide archiving of stored data for use with system supplied custom reports.

M. Graphic Display: Support graphic development on work station with software feat
1. Page linking.
2. Generate, store, and retrieve library symbols.
3. Single or double height characters.
4. Sixty (60) dynamic points of data per graphic page.
5. Pixel level resolution.
6. Animated graphics for discrete points.
7. Analog bar graphs.
8. Display real time value of each input or output line diagr: O
N. Maintenance Management:
1. Run time monitoring, per point.
2. Maintenance scheduling targets with automatic aRg , scheduling and shutdown.
3. Equipment safety targets.
4. Display of maintenance material and estj d r.
5. Target point reset, per point.

O. Advisories:
1. Summary which contains status@fpoints i ed out condition.

2. Continuous operational or noi8p ional report of interrogation of system hardware and

programmable control units

3.  Report of power failure detecti®

4. Report of communicatio ~

programmable contrd

2.11 LOAD CONTROL PROGRAM
A. General: Support i unds and S| (metric) units of measurement.
B. Demand Limjiing:

time and date.
operator device, field interface unit, point,

unit.
t demand (kW): Predicted by sliding window method.

Autoggatically shed loads throughout the demand interval selecting loads with
ind€pendently adjustable on and off time of between one and 255 minutes.
emand Target: Minimum of 3 per demand meter; change targets based upon (1) time,
(2) status of pre-selected points, or (3) temperature.
Load: Assign load shed priority, minimum "ON" time and maximum "OFF" time.
7. Limits: Include control band (upper and lower limits).
8.  Output advisory if loads are not available to satisfy required shed amount, advise shed
requirements and requiring operator acknowledgement.
C. Duty Cycling:
1. Periodically stop and start loads, based on space temperature, and according to various
On/Off patterns.
2. Modify off portion of cycle based on operator specified comfort parameters. Maintain total
cycle time by increasing on portion of cycle by same amount that off portion is reduced.

DIRECT-DIGITAL CONTROL Page 15
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3.  Set and modify following parameters for each individual load.

D. Automatic Time Scheduling:
1.
2.

3.
4.

m
N2, ©®N

tart/Stop Time Optlmlzan :

Minimum and maximum Off time.

On/Off time in one minute increments.

Time period from beginning of interval until load can be cycled.

Manually override the DCC program and place a load in an On or Off state.
Cooling Target Temperature and Differential.

Heating Target Temperature and Differential.

g. Cycle off adjustment.

"0 Q00T

Self-contained programs for automatic start/stop/scheduling of building
Support up to seven (7) normal day schedules, seven (7) "special -
(2) temporary day schedules.

program.
Each load assigned at least 16 control actions per day wi
Time schedule operations may be:

Start.

Optimized Start.

Stop.

Optimized Stop.

Cycle.

Optimized Cycle.

M|n|mum of 30 holiday periods 100 day¥’in length may be specified for the year.
Create temporary schedule

Broadcast temporary "specia nd duration.

e resolution.

P o0 TP

mploy arithmetic, algebraic, Boolean, and special function operations.
reat calculated values like any other analog value, use for any function that a "hard wired
point" might be used.

H. Event Initiated Programming: Event may be initiated by any data point, causing series of
controls in a sequence.

1.

Define time interval between each control action between 0 to 3600 seconds.

2. Output may be analog value.
3. Provide for "skip" logic.
4. Verify completion of one action before proceeding to next. If not verified, program shall be
able to skip to next action.
DIRECT-DIGITAL CONTROL Page 16
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I.  Direct Digital Control: Each control unit shall provide Direct Digital Control software so that the
operator may customize control strategies and sequences of operation by defining the
appropriate control loop algorithms and choosing the optimum loop parameters.

1. Control loops: Defined using "modules" that are analogous to standard control devices.

2. Output: Paired or individual digital outputs for pulse-width modulation, and analog outputs,
as required.

3. Firmware:

PID with analog or pulse-width modulation output.

Floating control with pulse-width modulated outputs.

Two-position control.

Primary and secondary reset schedule selector.

Hi/Lo signal selector.

Single pole double throw relay.

Single pole double throw time delay relay with delay he

and interval time capabilities.

4. Direct Digital Control loops: Downloaded upon creation G
failure, program shall execute user defined failsafgg@ttp

5. Display: Value or state of each of the lines whici

J.  Fine Tuning Direct Digital Control PID or floating lo
1.  Display information:

Control loop being tuned

Input (process) variable

Output (control) variable

Setpoint of loop

Proportional band

Integral (reset) Interval
g. Derivative (rate)

2. Display format: Grap
superimposed o

@*oo0oTw

ay before make

ator request. On sensor

ect®DDC modules.

-0 Q0T

tomatic scaling; with input and output variable
2" vs "variable".

1 | store samples of control unit's data points.

2 sly at discretely assignable intervals.

3. ically initiate”upload request and then store data on hard disk.
4

inate sampling with on/off state of specified point.
rend samples on work station in graphic format. Automatically scale trend graph
imum 60 samples of data in plot of time vs data.

21 NTROL PROGRAMS

General:
Support Inch-pounds and S| (metric) units of measurement.
Identify each HVAC Control system.

B. Optimal Run Time:

1. Control start-up and shutdown times of HYAC equipment for both heating and cooling.

2. Base on occupancy schedules, outside air temperature, seasonal requirements, and
interior room mass temperature.

3.  Start-up systems by using outside air temperature, room mass temperatures, and adaptive
model prediction for how long building takes to warm up or cool down under different
conditions.

4. Use outside air temperature to determine early shut down with ventilation override.

o o

DIRECT-DIGITAL CONTROL Page 17
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5.  Analyze multiple building mass sensors to determine seasonal mode and worse case
condition for each day.
6. Operator commands:

8. Mass temperature summary;

H

a
b
c
d
e
a
b
c
d

a.
b.

\I
TT@ MR Q0T ORTTSQ@ N0 Q00D

VAC point

Define term schedule

Add/delete fan status point.

Add/delete outside air temperature point.
Add/delete mass temperature point.

Define heating/cooling parameters.

Define mass sensor heating/cooling parameters.

Lock/unlock program.

Request optimal run time control summary.

Request optimal run time mass temperature summary.
Request HVAC point summary.

Request HVAC saving profile summary.

ontrol Summary:
HVAC Control system begin/end status.

. Optimal run time lock/unlock control status.
Heating/cooling mode status. Q

Optimal run time schedule.
Start/Stop times.
Selected mass temperature point |

Optimal run time system normal
Occupancy and vacancy times.

Optimal run time system h g/cooli ode parameters.

Mass temperature poin
Desired and curreg

perature values.
time for each mass temperature.

d optimal start and stop times.
iod start.

eck and cold deck temperatures on dual duct and multizone systems, single zone unit
ischarge temperatures.
Adjust discharge temperatures to most energy efficient levels satisfying measured load by:

Raising cooling temperatures to highest possible value.
Reducing heating temperatures to lowest possible level.

3. Operator commands:

"0 Q00T

Add/delete fan status point.
Lock/unlock program.

Request HVAC point summary.
Add/Delete discharge controller point.
Define discharge controller parameters.
Add/delete air flow rate.

DIRECT-DIGITAL CONTROL Page 18
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. Define space load and load parameters.
h. Request space load summary.

Control summary:

HVAC control system status (begin/end).
Supply air reset system status.

Optimal run time system status.

Heating and cooling loop.

High/low limits.

Deadband.

Response timer.

b.

h.

g
a
C.
d.
e.
f.
g
. Resettimes.
5. Space load summary:
a. HVAC system status.
b. Optimal run time status.

c. Heating/cooling loop status.

d. Space load point ID.

e. Current space load point value.

f.  Control heat/cool limited.

g. Gain factor.
h. Calculated reset values.
i.  Fan status point ID and status.
j. Control discharge temperature p tatus.
k. Space load point ID and status.

I.  Airflow rate point ID and s
D. Enthalpy Switchover:

1.  Calculate outside and return using measured temperature and relative

humidity; determine e y ed and control outside and return air dampers.
2.  Operator commands

a .

b perature point.

c arge controller point.

d. Defipe disc e controller parameters.

e delete re air temperature point.

f elete outside air dew point/humidity point.

g, Add te return air dew point/humidity point.

dd/deléte damper switch.
d/delete minimum outside air.
Add/delete atmospheric pressure.

Add/delete heating override switch.
Add/delete evaporative cooling switch.

m. Add/delete air flow rate.
n. Define enthalpy deadband.
0. Lock/unlock program.
p. Request control summary.
g. Request HVAC point summary.
3.  Control summary:
a. HVAC control system begin/end status.
b. Enthalpy switchover optimal system status.
c. Optimal return time system status.
d. Current outside air enthalpy.
e. Calculated mixed air enthalpy.

DIRECT-DIGITAL CONTROL Page 19
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f.  Calculated cooling cool enthalpy using outside air.
g. Calculated cooling cool enthalpy using mixed air.
h. Calculated enthalpy difference.
i.

Enthalpy switchover deadband.
j.  Status of damper mode switch.

2.13 PROGRAMMING APPLICATION FEATURES
A. Trend Point:

1.

2.

B. Alarm Messages:
1.

2.

3.
4.

Sample up to 150 points, real or computed, with each point capable of collg€ting
samples at intervals specified in minutes, hours, days, or month.

Output trend logs as line graphs or bar graphs. Output graphic on termi h
point for line and bar graphs designated with a unique pattern, ve ther actual
values or percent of range, and horizontal scale time base. Pri to 12

columns of one point/column.

Allow definition of minimum of 100 messages, each hav
characters for each individual message.
Assign alarm messages to system messages ingi#l
off-normal condition, totalized point's warning limi¥
Output assigned alarm with "message requirin
Operator commands include define, modi r
alarms and assignments; output sum ing

S@larm condition, point's
e elements advisories.

e; Output summary listing current
signed points.

C. Weekly Scheduling:

1.

arwd

Automatically initiate equipmen
schedule for points specified
Provide program times for €
Automatically generate
Provide for holidays, §
Operator commands

ystem ands, based on preselected time

ek, per point, with one minute resolution.
ut for points not responding to command.
6 consecutive holidays.

t.
control or alarm input.
odify analog limits and differentials.

Wlodify totalization values and limits.
k. Access or secure point.
Begin or end HVAC or load control system.
m. Modify load parameter.
n. Modify demand limiting and duty cycle targets.
Output summary: Listing of programmed function points, associated program times, and
respective day of week programmed points by software groups or time of day.

D. Interlocking:

1.

Permit events to occur, based on changing condition of one or more associated master
points.

2. Binary contact, high/low limit of analog point or computed point shall be capable of being
utilized as master. Same master may monitor or command multiple slaves.
3. Operator commands:
DIRECT-DIGITAL CONTROL Page 20
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Define single master/multiple master interlock process.
Define logic interlock process.

Lock/unlock program.

Enable/disable interlock process.

Execute terminate interlock process.

Request interlock type summary.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify existing conditions before starting work.

"0 Q0T

B. Verify that conditioned power supply is available to the control units an operator work
station. Verify that field end devices, wiring, and pneumatic tubing isdns
installation proceeding.

3.02 INSTALLATION

A. Install control units and other hardware in position on permang here not subject to
excessive vibration.

B. Install software in control units and in operator work
to specified requirements and appropriate to sequ

entent all features of programs
on. Refer to Section 23 09 93.

C. Provide with 120v AC, 15 amp dedicated emergeacy cuit to each programmable
control unit. ’

D. Provide conduit and electrical wiring in accor Section 26 27 17. Electrical material
and installation shall be in accordance with app e requirements of Division 26.

E. Ensure that all components neces execute the sequences of operation are coordinated

and installed by all contractors.

F. Contractor shall demolish ag
to thermostats, pneumatic ga
the drawings. Demolition

ssors, panels, and devices unless otherwise noted on
ordinated on phased projects to maintain the existing
2 charge-over has been accomplished.

. emonstrate complete and operating system to Owner.
B. See sections 0191 00, 01 91 10, 23 08 00, and 23 08 10 for additional requirements.
3.05 MAINTENANCE SERVICE

A. Provide service and maintenance of energy management and control systems for one years
from Date of Substantial Completion.

B. Provide two complete inspections per year, one in each season, to inspect, calibrate, and adjust
controls as required, and submit written reports.
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C. Provide complete service of systems, including call backs. Make minimum of 2 complete
normal inspections of approximately 4 hours duration in addition to normal service calls to
inspect, calibrate, and adjust controls, and submit written reports.

3.06 SCHEDULES

A. Input/Output Schedule:
1. Point Description:
2. Digital Input:
a. Demand Meter (kW):
b.  Auxiliary Contact:
c. Switches:
1)  Switch Closing:

2)  Flow Switch: t‘
3) Optical:
d. Current: Q

e. Pressure:
3. Digital Output:
a. Control Relay:

b. Solenoid:
c. Contactor:
4.  Analog Input:
. Temperature:

a
b. Relative Humidity:
c. Pressure/Vacuum:
d. Filter:

e. Flow:

f.  Current:
g. Liquid Level:
h. Photocell:
Analog Output:
a

b

c

6.
B. Input/O

Pressure:

Flow:

Level:

Position:

Energy:

. Power:

utputs:
Status:
Alarm:
Pneumatic Position:
Electronic Position:
Set Point Adjust:

Q@ ™o

©Q0TOQ
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f.  Start/Stop:

g. Off/Low/High:

Software Features:

a. PID Control (DDC):

b. High Limit:

c. Low Limit:

d. Run Time Totalization:

e. Consumption Totalization:
f.  Program Start/Stop:

g. Load Shed:

h. Duty Cycle:

i.  Enthalpy Switchover:

j. Optimal Run Time:
Supply Air Reset:

O.A. Interlock:

O.A. Temperature Reset:
Free Cooling Mode:
Warm-up Mode:

Boiler Interlock:
Chiller Sequencing:
Energy Calculation: @

TLT O3 T

C. Alarm Schedule:

High Limit: A1.
Low Limit: A2.
Run Time: A3.
Maintenance: A4.
Status: AS5.
Override: A6.
Freeze: A7.

Low Pressure #A8.

NGO RWN =

END OF SECTION
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SECTION 23 09 93
SEQUENCE OF OPERATIONS FOR HVAC CONTROLS

CONTRACTOR SHALL PROVIDE ALL CONTROLS AND INTERCONNECTING WIRING FOR THE
VARIABLE REFRIGERANT FLOW (VRF) SYSTEM AS REQUIRED IN THE SPECIFICATIONS AS
WELL AS ALL HEAD-END EQUIPMENT, CONTROLLERS, WIRING, LABOR, AND SOFTWARE
REQUIRED TO INTEGRATE THE VRF SYSTEM INTO THE B.A.S. PROVIDE CONTROLS EOR THE
ENERGY RECOVERY VENTILAOTRS (ERV) AND ELECTRIC DUCT HEATERS TO CO THE
SEQUENCES OF OPERATION AS OUTLINED BELOW.

1.01 PART 1 GENERAL
1.02 SECTION INCLUDES

A. This section defines the manner and method by which controls functi@g. i
type of control system operation are specified. Equipment, devices, a S

components
required for control systems are specified in other sections.

B. Sequence of operation for:
1. Hot Water Generation
2. Variable Refrigerant Flow (VRF) Heat Pump Sy

3. Energy Recovery Ventilators/Supply Air Units
4.  Electric Duct Heaters
1.03 RELATED SECTIONS \
A. Section 23 09 23 - Direct-Digital Control Sys AC.
Section 01 91 00 - Commissioning

B

C. Section 01 91 10 - Functional Tesji cedures
D. Section 28 31 00 - Fire Detection afg
E
F
G

Section 23 08 00 - Mechanifa e ommissioning
Section 23 08 10 - Confrol{& ommissioning
Section 23 09 13 - Ig8trume gw¥and Control Devices for HVAC.

H. Section 26 27 17 - iPment Wiring: Electrical characteristics and wiring connections.
TION
fines the manner and method by which controls function. Requirements for

ence of Operation Documentation: Submit written sequence of operation for entire HVYAC

and each piece of equipment.

Preface: 1 or 2 paragraph overview narrative of the system describing its purpose,

components and function.

2. State each sequence in small segments and give each segment a unique number for
referencing in Functional Test procedures; provide a complete description regardless of
the completeness and clarity of the sequences specified in the contract documents.

3. Include at least the following sequences:

a. Start-up.

b. Warm-up mode.

c. Normal operating mode.

d. Unoccupied mode.

SEQUENCE OF OPERATIONS Page 1
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e. Shutdown.
f.  Capacity control sequences and equipment staging.
g. Temperature and pressure control, such as setbacks, setups, resets, etc.
h. Detailed sequences for all control strategies, such as economizer control, optimum

start/stop, staging, optimization, demand limiting, etc.
Effects of power or equipment failure with all standby component functions.
Sequences for all alarms and emergency shut downs.

k. Seasonal operational differences and recommendations.

I.  Interactions and interlocks with other systems.
4. Include initial and recommended vaIues for all adjustable settlngs setp

[N —

equipment.
5.  For packaged controlled equipment, include manufacturer'

and the control system, indicating which points are adju
points are only monitored.
6. Include schedules, if known.

t quipment that the control system
monitors, enables or controls, € i dquiPment is primarily controlled by packaged or
integral controls

4. Include draft copies of grapf 3 indicating mechanical system components, control
system components, andsgentralied function status and value.
5.  Include all monitoring#Contrc rtual points specified in elsewhere
6. previatiofis.
D. Points List: Submit }i eatedl points indicating at least the following for each point.
1. stem
2.
3. Point h as dry bulb temperature, airflow, etc
4. Dis
5.  Control p or setpoint (Yes / No); i.e. a point that controls equipment and can have its

o

Monitdging point (Yes / No); i.e. a point that does not control or contribute to the control of
equipment but is used for operation, maintenance, or performance verification.
enfiediate point (Yes / No); i.e. a point whose value is used to make a calculation which
hen controls equipment, such as space temperatures that are averaged to a virtual point
control reset.
Calculated point (Yes / No); i.e. a “virtual” point generated from calculations of other point

values.

E. Project Record Documents: Record actual locations of components and setpoints of controls,
including changes to sequences made after submission of shop drawings.

1.06 QUALITY ASSURANCE

A. Design system under direct supervision of a Professional Engineer experienced in design of this
Work and licensed in the State in which the Project is located.

SEQUENCE OF OPERATIONS Page 2
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PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 GENERAL SYSTEM DESIGN AND OPERATION STANDARDS

A. The BAS shall control the mechanical systems within the site based upon a variable refrigerant
flow (VRF) heat pump system with central energy recovery ventilators supplying outdoor air to
the terminal units.

B. Each unit shall be controlled by an individual DDC Controller and all required sern§ors,
valves, and appurtenances required to complete the sequence of operation. i
occupied/unoccupied control, night-setback, morning warm-up/cool-down, an ased
economizer functions.

C. The VRV heat-pump units shall also be controlled by the BAS. The
a new DDC controller and DDC-based temperature sensors with 19
2 degrees F (adjustable). This shall interface with the factory
adjustment as indicated in the sequence below but shall not {&
controls and safeties governing the refrigeration systems

3.02 HEATING WATER SYSTEM / RADIANT FLOOR SYST

e of the factory

A. General
1.  The heating water system shall be manuallyen disabled from the operator
workstation.

2. Heating lockout shall prevent heating W
temperature rises above 55 F (ad;.).

rom operating if outdoor air

3.

B. Condensing Boilers

1.  The boilers shall be enabled

Once enabled, the boi

cycle the boiler and fi Sifo Maintain the designated loop temperature per the reset
schedule.

2. When the desjgfated [€
continuously. tion of the circulator pump must be proven via a flow switch before
the boiler is allo to fire. An alarm shall be activated at the Operator's Terminal if pump
operati@h is not det@sted when pump is commanded to operate.

shall monitor a general failure alarm and a low water cut off alarm from each
. #Wheép.a
and t
Operaf®

dingWWater Loop - Heating mode

n a loss of flow in any zone, as indicated by a differential pressure switch, a “heating
water loop failure” shall be indicated at the operator's terminal. This failure shall identify
the zone loop in which the failure has occurred.

Radiant Floor Tempered Water Sub-Loops:

a. The three-way control valve shall modulate to the full-open position to allow the
heated water to flow through at standard temperature per the reset schedule noted
below.

3.  The building system loop temperature sensor shall control the boilers via the temperature

cut-offs to provide building loop heating water reset based on outdoor temperature. All

temperatures are user-adjustable.

a. Reset Schedule:

b. Outdoor Temperature Boiler Loop Temperature

is detected at the designated lead boiler, it shall be disabled by the BAS
designated lag boiler shall be enabled while an alarm is generated at the

SEQUENCE OF OPERATIONS Page 3
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1) < 30°F =100°F
2) < 35° < =95°F
3) <45°%F < =85°F
4) < 50°F < =80°F
D. Heating Water System Monitoring - The following points shall be monitored:
Radiant Slab Loop Supply Temperature (Each Sub Loop)
Radiant Slab Loop Return Temperature (Each Sub Loop)
Boiler Loop Supply Temperature
Boiler Loop Return Temperature
Boiler temperature setpoint
Boiler Status Contacts
a. Boiler Alarm Contacts
Boiler low water cut off
Radiant Slab Loop Circulator and recirculator pump(s) sta
. Radiant Slab Loop pump flow status via differential pres

3.03 EXHAUST FANS
A. Provide a current sensor for each fan to show operatig

Sk wWN =

u t Switch

© N

B. The following items shall be displayed at the Oper:
1. Commanded status of fan.
2.  Operational status of fan via current seg8

A. The variable refrigerant split system shall have aBAS DDC interface wired to the manufacturer
factory central system controller tq e operation, configuration, and monitoring of the
eitroller shall operate in BACnet protocol, and be

B. Sequence of operation:
1. Cooling Mode: Cgoli all be selected based on outdoor air temperatures or

from the workstation. During the programmed occupied

s, adjustable), the manufacturer central controller shall energize the
provide cooling. The internal capacity control valve in the

) Mode: Heating mode shall be selected based on outdoor air temperatures or
enabled or scheduled from the workstation. During the programmed occupied

setpoint (68 degrees, adjustable), the manufacturer central controller shall energize the
ntral compressor to with the requisite reversing valve to provide heating to the
evaporator unit as required. The internal capacity control valve in the evaporator unit shall
modulate to control the flow of refrigerant to maintain space temperature. On a fall in
space temperature the refrigerant capacity control valve shall modulate closed.

3. The following items shall be accessible and displayed at the Operator's Terminal:

Space temperature setpoint at each fan-coil unit (user adjustable).

Actual space temperature of each fan-coil unit space.

Operational status of each fan-coil unit (heating, cooling, off, user adjustable).
Factory error codes from each unit.

Remote space temperature sensor override for each fan-coil unit (user adjustable to
limit temperature adjustment range, heat/cool selection, fan speed).

Compressor Status

P oo

—h
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g. Accumulated Power Consumption

C. Each terminal unit (fan coil) shall be controlled by the factory-provided wall-mounted controller.
The controller shall be capable of allowing space temperature adjustment of +1 /-1 degrees
(user adjustable).

3.05 ELECTRICAL DUCT HEATERS

A. Electrical duct heaters hsall be energized in stages to maintain minimum heat pum ply air
temperature of 60 degrees F (adj.) during heating mode.

3.06 SUPPLY AIR UNITS AND ENERGY RECOVERY VENTILATORS (ERV)

A. Supply air units and ERV's shall be scheduled for occupied and unoccupied on an
operator adjustable time schedule. Units may also be manually enable ed at the
operator workstation. Fan status shall be monitored by the BAS via sensing

relay.

B. The variable frequency drives shall be set by the balancer to dg um outdoor air to

each associated terminal unit under fully-occupied conditions$

C. When any heat pump in the area served be the heat recgy@
unit shall be energized.
1. The unit exhaust and outside air isolation da

e occupied mode the

2.

3.  Provide temperature indication of the sugp

4 alf'be provided by the electrical
n the units upon activation.

For units over 2,000 cfm a duct smoke ¢ o
contractor. Provide the interlock wiring 18 @
heh required to maintain a minimum
e of 60 degrees to the units.
D. The following items shall be displ 8loperators workstation:

(&) ]
_|
=0
(0]
o
(]
Q
S
=,
(@]
=0
[0
Q
=
>
«Q
(@]
S
2]
-0
D
O
D
D
')
@
Q.
N
)
Q

1.
2.
3. y and enthalpy
4,
5.
6. on of dampers.
7. Diagr howing layout of the unit with major components and dynamic temperatures
sho ere temperature sensors exist in the system.
END OF SECTION
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SECTION 23 21 13
HYDRONIC PIPING

PART 1 GENERAL

1.01

1.02

1.03

SECTION INCLUDES

A. Hydronic system requirements.
Heating water piping, above grade.
Equipment drains and overflows.

Pipe hangers and supports.
Unions, flanges, mechanical couplings, and dielectric connections.
Valves:

. Gate valves.

Globe or angle valves.

Ball valves.
Plug valves.
Butterfly valves. Q

mmoow

Sk wWN =

Check valves.
G. Flow controls.

RELATED REQUIREMENTS \
A. Section 09 90 00 - Painting and Coating.
ation.

B. Section 22 07 19 - Plumbing Piping Ig

A.  ASME (BPV IX) - Boll

B. ASME B16.3 - Mal

Mechanical ineerss
C. - Cast Copper Alloy Solder Joint Pressure Fittings; The American Society of
ineers (ANSI B16.18).
D. ught Copper and Copper Alloy Solder Joint Pressure Fittings.

- Building Services Piping (ANSI/ASME B31.9).

ded“and Seamless.

A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and
lloy Steel for Moderate and High Temperature Service.

H STM B32 - Standard Specification for Solder Metal.

I. ASTM B88 - Standard Specification for Seamless Copper Water Tube.

J.  ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric).
K

ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules
40, 80, and 120.

L. ASTM D2241 - Standard Specification for Poly (Vinyl Chloride) (PVC) Pressure-Rated Pipe
(SDR Series).

HYDRONIC PIPING Page 1



Delaware Technical & Community College HYDRONIC PIPING
Owens Campus Child Development Center HVAC Replacement 232113
StudioJAED Project No. 14005 October 1, 2014

M. ASTM D2466 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,

Schedule 40.

N. ASTM D2467 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 80.

O. ASTM D2855 - Standard Practice for Making Solvent-Cemented Joints with Poly(Vinyl Chloride)
(PVC) Pipe and Fittings.

P. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangerg!

Q. AWS A5.8/A5.8M - Specification for Filler Metals for Brazing and Braze Welding!

R. AWS D1.1/D1.1M - Structural Welding Code - Steel.

S. AWWA C606 - Grooved and Shouldered Joints (ANSI/AWWA C606

T. MSS SP-58 - Pipe Hangers and Supports - Materials, Design and Ma ctlisg, Selection,
Application, and Installation; Manufacturers Standardization Sogi thepl/alVe and Fittings
Industry, Inc..

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements,

B. Product Data:
1. Include data on pipe materials, pipe fitting @Ccessories.
2. Provide manufacturers catalogue infori
3. Indicate valve data and ratings.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Com
specified in this section, with min

cedures.

ecializing in manufacturing products of the type
ars of documented experience.

B. Installer Qualifications: Comg ializing in performing work of the type specified in this
section, with minimum thre rience.

C. Welder Qualifications:

1.06 DELIVERY, STORAG
A. Accept valves on sit shipping containers with labeling in place. Inspect for damage.
B. Provide te rary prote@ive coating on cast iron and steel valves.

C. Provide ry end caps and closures on piping and fittings. Maintain in place until
installatio

D. Prg % g systems from entry of foreign materials by temporary covers, completing sections
»

nd isolating parts of completed system.

C SYSTEM REQUIREMENTS
Comply with ASME B31.9 and applicable federal, state, and local regulations.

iping: Provide piping, fittings, hangers and supports as required, as indicated, and as follows:
1.  Where more than one piping system material is specified, provide joining fittings that are
compatible with piping materials and ensure that the integrity of the system is not
jeopardized.

Use non-conducting dielectric connections whenever jointing dissimilar metals.

Provide pipe hangers and supports in accordance with ASME B31.9 or MSS SP-58 unless
indicated otherwise.

w N

HYDRONIC PIPING Page 2



Delaware Technical & Community College HYDRONIC PIPING
Owens Campus Child Development Center HVAC Replacement 232113
StudioJAED Project No. 14005 October 1, 2014

C. Pipe-to-Valve and Pipe-to-Equipment Connections: Use flanges, unions, or grooved couplings
to allow disconnection of components for servicing; do not use direct welded, soldered, or
threaded connections.

D. Valves: Provide valves where indicated:

1. Provide drain valves where indicated, and if not indicated provide at least at main shut-off,
low points of piping, bases of vertical risers, and at equipment. Use 3/4 inch gate valves
with cap; pipe to nearest floor drain.

2. Isolate equipment using butterfly valves with lug end flanges or grooved me€hani
couplings.

3. For throttling, bypass, or manual flow control services, use globe, ball, o

4.  For shut-off and to isolate parts of systems or vertical risers, use
valves.

5. For throttling service, use plug cocks. Use non-lubricated plug ¢
isolating valves are also provided.

E. Welding Materials and Procedures: Conform to ASME (BP
2.02 HEATING WATER PIPING, ABOVE GRADE

A. Steel Pipe: ASTM A53/A53M, Schedule 40, black, us
1.  Welded Joints: ASTM A234/A234M, wrought
2. Threaded Joints: ASME B16.3, malleableg
3. Grooved Joints: AWWA C606 groovedsp

ves.

when shut-off or

g one ofthe Tollowing joint types:

types:
1. Solder Joints: ASME B16.1§
fittings.

a. Solder: ASTM B
b. Braze: AWS A58
Tee Connection : y extracted collars with notched and dimpled branch tube.
Mechanical Pgg€s S ale i gs: Double pressed type complymg with ASME B16.22,

@ N

a. Manufactur
Viega LLG» Model Pro Press: www.viega.com.

S AND OVERFLOWS

oints: ASME B16.18 cast brass/bronze or ASME B16.22 solder wrought copper
g8, ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver.
Mechanical Press Sealed Fittings: Double pressed type complying with ASME B16.22,
ilizing EPDM, non toxic synthetic rubber sealing elements.
a. Manufacturers:
1) Viega LLC; Model Pro Press: www.viega.com.

B. PVC Pipe: ASTM D1785, Schedule 40, or ASTM D2241, SDR 21 or 26.
1. Fittings: ASTM D2466 or D2467, PVC.
2. Joints: Solvent welded in accordance with ASTM D2855.

2.04 PIPE HANGERS AND SUPPORTS

A. Provide hangers and supports that comply with MSS SP-58.
1. If type of hanger or support for a particular situation is not indicated, select appropriate
type using MSS SP-58 recommendations.
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2.05 UNIONS, FLANGES, MECHANICAL COUPLINGS, AND DIELECTRIC CONNECTIONS

A. Unions for Pipe 2 Inches and Under:
1. Ferrous Piping: 150 psig malleable iron, threaded.
2. Copper Pipe: Bronze, soldered joints.

B. Flanges for Pipe Over 2 Inches:
1. Ferrous Piping: 150 psig forged steel, slip-on.
2.  Copper Piping: Bronze.
3. Gaskets: 1/16 inch thick preformed neoprene.

C. Dielectric Connections:
1.  Waterways:

a. Water impervious insulation barrier capable of limiting galy

short circuit current in a corresponding bimetallic joint.

b. Dry insulation barrier able to withstand 600 volt breakg

c. Construct of galvanized steel with threaded end coglt

percent of

piping.
d. Suitable for the required operating pressures g
2.  Flanges:

a. Dielectric flanges with same pressure ra

b. Water impervious insulation barrier ca

short circuit current in a correspo

c. Dryinsulation barrier able to withs¥

d. Construct of galvanized steel with th

piping.

e. Suitable for the requireds ng pressures and temperatures.

2.06 GATE VALVES

A. Up To and Including 2 Inc
1. Bronze body, bronze
with backseatinggSte

ed bonnet, non-rising stem, lockshield stem, inside screw
2dge disc, alloy seat rings, solder ends.

B. Over 2 Inches:
1. Iron body, bron im, bolted bonnet, rising stem, handwheel, outside screw and yoke,
e disc bronze seat rings, flanged ends.

VALVES
ing 2 Inches:

tating plug-type disc with renewable seat ring and disc, flanged ends.
VALVES

A. Up To and Including 2 Inches:
1.  Bronze one piece body, chrome plated brass ball, teflon seats and stuffing box ring, lever
handle with balancing stops, solder ends with union.

B. Over 2 Inches:
1. Ductile iron body, chrome plated stainless steel ball, teflon or Virgin TFE seat and stuffing
box seals, lever handle or gear operated, flanged ends, rated to 800 psi.

2.09 PLUG VALVES
A. Up To and Including 2 Inches:
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1.  Bronze body, bronze tapered plug, 40 percent port opening, non-lubricated, teflon packing,
threaded ends.
2. Operator: One plug valve wrench for every ten plug valves minimum of one.

B. Over 2 Inches:
1. Castiron body and plug, 40 percent port opening, pressure lubricated, teflon packing,
flanged ends.
2. Operator: Each plug valve with a wrench with set screw.

2.10 BUTTERFLY VALVES

A. Body: Cast or ductile iron with resilient replaceable EPDM seat, wafer, lug, roQued ends,
extended neck.

B. Disc: Construct of aluminum bronze, chrome plated ductile iron, staigle tile iron with
EPDM enscapsulation, or Buna-N enscapsulation.
gree

C. Stem: Stainless steel with stem offset from the centerline to pg Il
circumferential setting.
D. Operator: 10 position lever handle.
2.11 SWING CHECK VALVES

A. Up To and Including 2 Inches:
1. Bronze body, bronze trim, bronze rotating

B. Over 2 Inches:
1. Iron body, bronze trim, stainless steel, b
renewable disc and seat, flanged or groove

2.12 SPRING LOADED CHECK VALVES

A. Iron body, bronze trim, split plate, tainless steel spring, resilient seal bonded to
body, wafer or threaded lug gn@

2.13 FLOW CONTROLS

A. Construction: Class
pressure test plug

B. Calibration: Control
times minimufh pressu

PART 3 EXECUT
3.01 PREPARA

onze body with union on inlet and outlet, temperature and
nd“ettlet, blowdown/backflush drain.

within 5 percent of selected rating, over operating pressure range of 10
equired for control, maximum minimum pressure 3.5 psi.

epiping connections to equipment using jointing system specified.
pen ends of pipe free from scale and dirt. Protect open ends with temporary plugs or

fter completion, fill, clean, and treat systems. Refer to Section 23 25 00 for additional
requirements.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. PVC Pipe: Make solvent-welded joints in accordance with ASTM D2855.
C. Route piping in orderly manner, parallel to building structure, and maintain gradient.
D. Install piping to conserve building space and to avoid interfere with use of space.
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E. Group piping whenever practical at common elevations.
F. Slope piping and arrange to drain at low points.

G. Pipe Hangers and Supports:
1. Install in accordance with ASME B31.9, ASTM F708, or MSS SP-89.
2. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent
work.
3.  Place hangers within 12 inches of each horizontal elbow.
4. Use hangers with 1-1/2 inch minimum vertical adjustment. Design hangersifor piffe
movement without disengagement of supported pipe.
5.  Support vertical piping at every other floor. Support riser piping indepen
connected horizontal piping.
6. Where several pipes can be installed in parallel and at same el i rovide multiple or
trapeze hangers.
Provide copper plated hangers and supports for copper pif
Prime coat exposed steel hangers and supports. Refer
supports located in crawl spaces, pipe shafts, and
considered exposed.

® N

P9 90 00. Hangers and
g spaces are not

ment for installation of
07 19.

H. Provide clearance in hangers and from structure a
insulation and access to valves and fittings. Refer tO8ec

END OF S
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SECTION 23 21 14
HYDRONIC SPECIALTIES
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Expansion tanks.
Strainers.
Combination pump discharge valves.

. Pressure-temperature test plugs.
. Balancing valves.
F. Relief valves.
1.02 RELATED REQUIREMENTS \

A. Section 23 21 13 - Hydronic Piping.
1.03 REFERENCE STANDARDS

A. ASME (BPV VI, 1) - Boiler and Pressure Vessel Cod VI Division 1 - Rules for
Construction of Pressure Vessels.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Req

B. Product Data: Provide product data for manufe
project. Include component sizes, rough-in requ

moow

o
o
3
=
—
QL
©
=
o
Q
o
Qo
c
=
[
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1.05 QUALITY ASSURANCE

A. Manufacturer Qualification 0 pecializing in manufacturing the type of products
specified in this section, w ree years of documented experience.
1.06 DELIVERY, STORAGE,
A. Accept valves on ingkipping containers with labeling in place. Inspect for damage.
B. Provide tempgrary en ps and closures on piping and fittings. Maintain in place until
installation,

stems from entry of foreign materials by temporary covers, completing sections
lating parts of completed system.

on: Welded steel, tested and stamped in accordance with ASME (BPV VIII, 1);
ied with National Board Form U-1, rated for working pressure of 125 psi, with flexible
EPDM diaphragm or bladder sealed into tank, and steel support stand.

ccessories: Pressure gage and air-charging fitting, tank drain; precharge to 12 psi.

C. Automatic Cold Water Fill Assembly: Pressure reducing valve, reduced pressure double check
back flow preventer, test cocks, strainer, vacuum breaker, and valved by-pass.

2.02 STRAINERS

A. Size 2 inch and Under:
1. Screwed brass or iron body for 175 psi working pressure, Y pattern with 1/32 inch stainless
steel perforated screen.
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2.03 COMBINATION PUMP DISCHARGE VALVES

A. Valves: Straight or angle pattern, flanged cast-iron valve body with bolt-on bonnet for 175 psi
operating pressure, non-slam check valve with spring-loaded bronze disc and seat, stainless
steel stem, and calibrated adjustment permitting flow regulation.

2.04 PRESSURE-TEMPERATURE TEST PLUGS

A. Construction: Brass body designed to receive temperature or pressure probe wit vable
protective cap, and Neoprene rated for minimum 200 degrees F.

B. Application: Use extended length plugs to clear insulated piping.
2.05 BALANCING VALVES

A. Size 2 inch and Smaller:

1. Provide ball or globe style with flow balancing, flow measureme

memory stops, minimum of two metering ports and NPT thg
connections.

2. Metal construction materials consist of bronze or brass.

3. Non-metal construction materials consist of Teflo

2.06 RELIEF VALVES
A. Bronze body, teflon seat, stainless steel stem and ing
capacities ASME certified and labelled.

END OF

ut-off capabilities,
red

atic, direct pressure actuated,
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SECTION 23 21 23
HYDRONIC PUMPS
PART 1 GENERAL
1.01 SECTION INCLUDES
A. In-line circulators.
1.02 RELATED REQUIREMENTS
A. Section 23 05 13 - Common Motor Requirements for HYAC Equipment.
Section 23 05 48 - Vibration and Seismic Controls for HYAC Piping and Equipiae
Section 23 07 16 - HYAC Equipment Insulation.
Section 23 07 19 - HVAC Piping Insulation.
Section 23 21 13 - Hydronic Piping.
Section 23 21 14 - Hydronic Specialties.
G. Section 26 27 17 - Equipment Wiring: Electrical charact
1.03 REFERENCE STANDARDS
A. UL 778 - Standard for Motor-Operated Water Pum
1.04 SUBMITTALS

mmoow

g connections.

rs Laboratories Inc..

1.05 QUALITY ASSURANCE

A. Manufacturer Qualificationg
performance of pumps, wi

PART 2 PRODUCTS
2.01 HVAC PUMPS - GEN

that op&hate at specified system fluid temperatures without vapor binding and
non-overloading in parallel or individual operation, and operate within 25 percent

A. Provide pum

of midp blished maximum efficiency curve.
B. Electrical Connection: Listed and classified by UL or testing agency
acgeptableN® authority having jurisdiction as suitable for the purpose specified and indicated.
2.02 IN ATORS
A. orizontal shaft, single stage, direct connected, with resiliently mounted motor for in-line

- ing, oil lubricated, for 125 psi maximum working pressure.

B asing: Cast iron, with flanged pump connections.

C. Impeller: Non-ferrous keyed to shaft.

D. Bearings: Oil-lubricated bronze sleeve.

E. Shaft: Alloy steel with bronze sleeve, integral thrust collar.

F. Seal: Mechanical seal, 225 degrees F maximum continuous operating temperature.
G. Drive: Flexible coupling.
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PART 3 EXECUTION
3.01 PREPARATION

A.

Verify that electric power is available and of the correct characteristics.

3.02 INSTALLATION

A.
B.

C.

Install in accordance with manufacturer's instructions.

Provide access space around pumps for service. Provide no less than minimumgpace
recommended by manufacturer.

Decrease from line size with long radius reducing elbows or reducers. Supp cent
to pump such that no weight is carried on pump casings. For close co e mounted
pumps, provide supports under elbows on pump suction and discharge ches and

over. Refer to Section 22 05 48.

Provide line sized shut-off valve and strainer on pump suction,
valve and balancing valve on pump discharge.

Provide air cock and drain connection on horizontal pumpgg
Check, align, and certify alignment of base mounted p art-up.
Lubricate pumps before start-up.

END OF SE N

HYDRONIC PUMPS Page 2



Delaware Technical & Community College REFRIGERANT PIPING
Owens Campus Child Development Center HVAC Replacement 232300
StudioJAED Project No. 14005 October 1, 2014

SECTION 23 23 00
REFRIGERANT PIPING

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Piping.

B. Refrigerant.

C. Moisture and liquid indicators.

D. Valves.

E. Strainers.

F. Check valves.

G. Pressure relief valves. \

H. Filter-driers.

I.  Solenoid valves.

J.  Expansion valves.

K. Receivers.

L. Flexible connections. \

1.02 RELATED REQUIREMENTS

A. Section 08 31 00 - Access Doors and Panels.

B. Section 09 90 00 - Painting and Co

C. Section 22 07 19 - Plumbing Pipi

D. Section 22 07 16 - Plumbing iR t Insulation.

E. Section 23 54 00 - Furnaces

F. Section 23 61 00 - Refffgeran apressors.

G. d ooled Refrigerant Compressor and Condenser Units.

H. oled Refrigerant Condensers.

l. 24 - Comptiter Room Air Conditioners - Floor Mounted.

J. - Air Coils.

K. equence of Operations for HVAC Controls.

L. S { 17 - Equipment Wiring: Electrical characteristics and wiring connections.

1.03 R ANDARDS
495 - Performance Rating of Refrigerant Liquid Receivers; Air-Conditioning, Heating, and
ration Institute.

B. RI 710 - Performance Rating of Liquid-Line Driers; Air-Conditioning, Heating, and
Refrigeration Institute.

C. AHRI 730 - Flow-Capacity Rating and Application of Suction-Line Filters and Filter Driers;
Air-Conditioning, Heating, and Refrigeration Institute.

D. AHRI 750 - Standard for Thermostatic Refrigerant Expansion Valves; Air-Conditioning, Heating,
and Refrigeration Institute.

E. AHRI 760 - Standard for Performance Rating of Solenoid Valves for Use With Volatile

Refrigerants; Air-Conditioning, Heating, and Refrigeration Institute.
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F. ASHRAE Std 15 - Safety Standard for Refrigeration Systems; American Society of Heating,
Refrigerating and Air-Conditioning Engineers, Inc. (ANSI/ASHRAE Std 15).

G. ASHRAE Std 34 - Designation and Safety Classification of Refrigerants; American Society of
Heating, Refrigerating and Air-Conditioning Engineers, Inc..

H. ASME (BPV VIIl, 1) - Boiler and Pressure Vessel Code, Section VIII, Division 1 - Rules for
Construction of Pressure Vessels; The American Society of Mechanical Engineers.

I.  ASME (BPV IX) - Boiler and Pressure Vessel Code, Section IX - Welding and Br;
Qualifications; The American Society of Mechanical Engineers.

J.  ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fitt
American Society of Mechanical Engineers.

K. ASME B16.26 - Cast Copper Alloy Fittings For Flared Copper Tube
Mechanical Engineers.

Mechanical Engineers.

M. ASME B31.9 - Building Services Piping; The American
(ANSI/ASME B31.9).

Welded and Seamless.

0. ASTM A234/A234M - Standard Specificatio
Alloy Steel for Moderate and High Temperat

P. ASTM B88 - Standard Specification fi

T. AWS A5.8/A5.8M -
Welding Society.

u. AWS D1.1/D11M -

facturers Standardization Society of the Valve and Fittings Industry, Inc..

UL 429 - Electrically Operated Valves; Underwriters Laboratories Inc..
1.04 SYSPEM DESCRIPTION

A. Where more than one piping system material is specified ensure system components are
compatible and joined to ensure the integrity of the system is not jeopardized. Provide
necessary joining fittings. Ensure flanges, union, and couplings for servicing are consistently
provided.

o

Provide pipe hangers and supports in accordance with MSS SP-69 unless indicated otherwise.

C. Liquid Indicators:
1. Use line size liquid indicators in main liquid line leaving condenser.
2. If receiver is provided, install in liquid line leaving receiver.
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3. Use line size on leaving side of liquid solenoid valves.

D. Valves:

1. Use service valves on suction and discharge of compressors.

2.  Use gage taps at compressor inlet and outlet.

3. Use gage taps at hot gas bypass regulators, inlet and outlet.

4.  Use check valves on compressor discharge.

5.  Use check valves on condenser liquid lines on multiple condenser systems.

E. Refrigerant Charging (Packed Angle) Valve: Use in liquid line between receiver ghut- e
and expansion valve.

F. Strainers:

1.
2.

3.
4.

G. Pressure Relief Valves: Use on ASME receivers and pj

H. Filter-Driers:
1.

1.0

SO PN RWLDN

Use line size strainer upstream of each automatic valve.

Where multiple expansion valves with integral strainers are use@@usesingle main liquid
line strainer.

On steel piping systems, use strainer in suction line.

Use shut-off valve on each side of strainer.

Use a filter-drier immediately ahead of liquid-
valves, solenoid valves, and moisture indige
: SOr.

Use sealed filter-driers in sys ilizi etic compressors.

Use replaceable core filter- lines of 1/2 inch outside diameter or greater.
Use replaceable core liquid-lingd Irters in systems utilizing receivers.
Use filter-driers for ea oidalve.

olenoid Valves:

Use in liquid lin
control.

single or multiple evaporator systems.
es from flooded evaporators to stop flow of oil and refrigerant into the

roduct Data: Provide general assembly of specialties, including manufacturers catalogue
ormation. Provide manufacturers catalog data including load capacity.

B. Shop Drawings: Indicate schematic layout of system, including equipment, critical dimensions,
and sizes.

C. Design Data: Submit design data indicating pipe sizing. Indicate load carrying capacity of
trapeze, multiple pipe, and riser support hangers.

D. Test Reports: Indicate results of leak test, acid test.

E. Manufacturer's Installation Instructions: Indicate support, connection requirements, and
isolation for servicing.
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F. Submit welders certification of compliance with ASME (BPV IX) or AWS D1.1.

G. Project Record Documents: Record exact locations of equipment and refrigeration accessories
on record drawings.

H. Maintenance Data: Include instructions for changing cartridges, assembly views, spare parts
lists.

1.06 QUALITY ASSURANCE

A. Installer Qualifications: Company specializing in performing the type of work sp
section, with minimum five years of documented experience.

B. Design piping system under direct supervision of a Professional Engineer exp
of this type of work.

C. Design piping system under direct supervision of a Professional Engi erienced in design
of this type of work and licensed in the State in which the Projecid

1.07 REGULATORY REQUIREMENTS
A. Conform to ASME B31.9 for installation of piping system

B. Welding Materials and Procedures: Conform to AS applicable state labor
regulations.

C. Welders Certification: In accordance with ASM

D. Products Requiring Electrical Connection: Li§ clagsified by UL, as suitable for the
purpose indicated.

1.08 DELIVERY, STORAGE, AND HANDLIN

A. Deliver and store piping and specj shipping containers with labeling in place.

B. Protect piping and specialties fro
plugs in place until installatig

C. Dehydrate and charge co @ uch as piping and receivers, seal prior to shipment, until

connected into syste

A. See Section 01600 roduct Requirements, for additional provisions.
B. Provide twogfefrigeration'@il test kits each containing everything required to conduct one test.
C. Provide tWo -dryer cartridges of each type.

: ASTM B280, H58 hard drawn .
gs: ASME B16.22 wrought copper.
ints: Braze, AWS A5.8 BCuP silver/phosphorus/copper alloy.

opper Tube to 7/8 inch OD: ASTM B88 (ASTM B88M), Type K (A), annealed.
Fittings: ASME B16.26 cast copper.
2.  Joints: Flared.

C. Steel Pipe: ASTM A53/A53M, Schedule 40, black.
1. Fittings: ASTM A234/A234M, wrought steel welding type.
2. Joints: Welded in accordance with AWS D1.1.

D. Steel Pipe Sizes 12 Inch and Over: ASTM A53/A53M, 0.375 inch wall, black.
1.  Fittings: ASTM A234/A234M, wrought steel welding type.
2. Joints: Welded in accordance with AWS D1.1.
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E. P|pe Supports and Anchors:

Conform to ASTM F 708, MSS SP-58, MSS SP-69, and MSS SP-89.

Hangers for Pipe Sizes 1/2 to 1-1/2 Inch: Carbon steel adjustable swivel, split ring.

Hangers for Pipe Sizes 2 Inches and Over: Carbon steel, adjustable, clevis.

Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.

Wall Support for Pipe Sizes to 3 Inches: Cast iron hook.

Wall Support for Pipe Sizes 4 Inches and Over: Welded steel bracket and t steel

clamp.

Vertical Support: Steel riser clamp.

Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor fi

pier or steel support.

9. Copper Pipe Support: Carbon steel ring, adjustable, copper pl

10. Hanger Rods: Mild steel threaded both ends, threaded one end,

11. Inserts: Malleable iron case of galvanized steel shell and g
connection with lateral adjustment, top slot for reinforci
size inserts to suit threaded hanger rods.

2.02 REFRIGERANT
A. Refrigerant: See Schedules
2.03 MOISTURE AND LIQUID INDICATORS

A. Manufacturers:
1. Henry Technologies: www.henrytech.c
2. Parker Hannifin/Refrigeration and Air Con g: www.parker.com.
3.  Sporlan Valve Company: www&p@klan.com.

ok whN =

® N

B. Indicators: Single or Doubleport
ends, sight glass, color codedp
plastic cap; for maximum tg
psi.

2.04 VALVES

A. Manufacturers:

1. Hansen Technol@gies Corporation: www.hantech.com.
chnologieSh www.henrytech.com.
lomatic: www.flomatic.com.

ed, with copper or brass body, flared or solder
oisture indicator with removable element cartridge and
200 degrees F and maximum working pressure of 500

5 steel diaphragms, rising stem and handwheel, stainless steel spring, nylon seat
JIder or flared ends, with positive backseating; for maximum working pressure of
58@Psi and maximum temperature of 275 degrees F.

Angle Valves:

Forged brass or nickel plated forged steel, forged brass seal caps with copper gasket,
rising stem and seat with backseating, molded stem packing, solder or flared ends; for
maximum working pressure of 500 psi and maximum temperature of 275 degrees F.

D. Ball Valves:

1. Two piece bolted forged brass body with teflon ball seals and copper tube extensions,
brass bonnet and seal cap, chrome plated ball, stem with neoprene ring stem seals; for
maximum working pressure of 500 psi and maximum temperature of 300 degrees F.

E. Service Valves:

1. Forged brass body with copper stubs, brass caps, removable valve core, integral ball
check valve, flared or solder ends, for maximum pressure of 500 psi.
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2.05 STRAINERS

A. Straight Line or Angle Line Type:
1. Brass or steel shell, steel cap and flange, and replaceable cartridge, with screen of
stainless steel wire or monel reinforced with brass; for maximum working pressure of 430

psi.

B. Straight Line, Non-Cleanable Type:
1.  Steel shell, copper plated fittings, stainless steel wire screen, for maximum @orkin

pressure of 500 psi.

2.06 CHECK VALVES
A. Manufacturers:
1. Hansen Technologies Corporation: www.hantech.com.
2. Parker Hannifin/Refrigeration and Air Conditioning: www.parke\

3. Sporlan Valve Company: www.sporlan.com.
4. Substitutions: See Section 01 60 00 - Product Require

B. Globe Type:
1.  Cast bronze or forged brass body, forged brass gép
disc holder, phosphor-bronze or stainless steel spiin
temperature of 300 degrees F and maximum ki

C. Straight Through Type:
1. Brass body and disc, phosphor-bronzé@

e seal, brass guide and
Oh seat disc; for maximum
ssure of 500 psi.

e8s steel spring, neoprene seat; for
um temperature of 200 degrees F.

2.07 PRESSURE REGULATORS

A. Manufacturers:
1. Hansen Technologies Co
2.  Parker Hannifin/Refrig
3. Sporlan Valve Comp
4. Substitutions: Sg@ Sé

B. Brass body, stainl
maximum working p

2.08 PRESSURE R F VAL
A. Manufacifire

nologies Corporation: www.hantech.com.
echnOlogies: www.henrytech.com.
pd Valve/Harsco Corporation: www.sherwoodvalve.com.
tions: See Section 01 60 00 - Product Requirements.
rough or Angle Type: Brass body and disc, neoprene seat, factory sealed and
d with ASME UV and National Board Certification NB, selected to ASHRAE Std 15, with
standard setting of 425 psi, adjusted to meet system requirements.

2.09 FILTER-DRIERS

A. Manufacturers:
1. Flow Controls Division of Emerson Electric: www.emersonflowcontrols.com.
2.  Parker Hannifin/Refrigeration and Air Conditioning: www.parker.com.
3. Sporlan Valve Company: www.sporlan.com.
4. Substitutions: See Section 01 60 00 - Product Requirements.

B. Performance:
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2.10 SOLENOID VALVES

1.  Flow Capacity - Liquid Line: As indicated in schedule, minimum, rated in accordance with
AHRI 710.

2.  Flow Capacity - Suction Line: As indicated in schedule, minimum, rated in accordance
with AHRI 730.

3.  Water Capacity: As indicated in schedule, rated in accordance with AHRI 710.

4. Pressure Drop: 2 psi, As indicated in schedule, maximum, when operating at full
connected evaporator capacity.

5. Design Working Pressure: As indicated in schedule or 350 psi, minimum.

Cores: Molded or loose-fill molecular sieve desiccant compatible with refrigeran
alumina, activated charcoal, and filtration to 40 microns; of construction that
refrigerant lines.

Construction: UL listed.

1. Replaceable Core Type: Steel shell with removable cap.
2. Sealed Type: Copper shell.

3. Connections: As specified for applicable pipe type.

ctivate

to

A. Manufacturers:

1. Flow Controls Division of Emerson Electric:
2. i
3.

B.
psi.

C. Coil Assembly: UL 429, UL listed, with molded electromagnetic coil, moisture and
fungus proof, with surge pr: s lor coded lead wires, integral junction box with pilot
light.

D. Electrical Characteri

2.11 EXPANSION VALVE
A.
B. 2ight Through Type: AHRI 750; design suitable for refrigerant, brass body, internal

ggualizer, mechanical pressure limit (maximum operating pressure MOP feature),
perheat setting, replaceable inlet strainer, with replaceable capillary tube and

ion: Evaluate refrigerant pressure drop through system to determine available pressure
rop across valve. Select valve for maximum load at design operating pressure and minimum
degrees F superheat. Select to avoid being undersized at full load and excessively
oversized at part load.

2.12 ELECTRONIC EXPANSION VALVES
A. Manufacturers:

B.

1. Danfoss Automatic Controls: www.danfoss.com.
2. Parker Hannifin/Refrigeration and Air Conditioning: www.parker.com.
3.  Sporlan Valve Company: www.sporlan.com.

Valve:
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1.  Brass body with flared or solder connection, needle valve with floating needle and
machined seat, stepper motor drive.

2. Capacity: per drawings.

3.  Electrical Characteristics: per drawings.

C. Evaporation Control System:

1. Electronic microprocessor based unit in enclosed case, proportional integral control with
adaptive superheat, maximum operating pressure function, preselection allo for
electrical defrost and hot gas bypass.

2.  Electrical Characteristics: per drawings.

D. Refrigeration System Control: Electronic microprocessor based unit in enclos&g c
proportional integral control of valve, on/off thermostat, air temperature and low),
solenoid valve control, liquid injection adaptive superheat control, magimg, op g pressure
function, night setback thermostat, timer for defrost control.

2.13 RECEIVERS
A. Manufacturers:
1. Henry Technologies: www.henrytech.com.
2. Parker Hannifin/Refrigeration and Air Conditioniq@
3. Sherwood Valve/Harsco Corporation: www. D
B. Internal Diameter 6 inch and Smaller:
1. AHRI 495, UL listed, steel, brazed; 40
inlet, outlet, and pressure relief valve.

C. Internal Diameter Over 6 inch:
1.  AHRI 495, welded steel, testegfandistamped’in accordance with ASME (BPV VIII, 1); 400

psi with tappings for liquid i @ et valves, pressure relief valve, and magnetic liquid

level indicator.

2.14 FLEXIBLE CONNECTORS

A. Manufacturers:
1. Circuit Hydrauli
2.  Flexicraft Ind

pressure rating, with tappings for

o

, Ltd! rcuit-hydraulics.co.uk.
www.flexicraft.com.

ainless ste@Por bronze hose with single layer of stainless steel exterior braiding,
es long with copper tube ends; for maximum working pressure of 500 psi.

A. Install refrigeration specialties in accordance with manufacturer's instructions.

B. Route piping in orderly manner, with plumbing parallel to building structure, and maintain
gradient.

C. Install piping to conserve building space and avoid interference with use of space.

D. Group piping whenever practical at common elevations and locations. Slope piping one percent
in direction of oil return.
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E. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected
equipment.
F. Inserts:

1. Provide inserts for placement in concrete formwork.

2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of
reinforced concrete beams.

3. Provide hooked rod to concrete reinforcement section for inserts carrying pi r4
inches.

4.  Where concrete slabs form finished ceiling, locate inserts flush with slag sufiace.

5.  Where inserts are omitted, drill through concrete slab from below and proi -bolt
with recessed square steel plate and nut flush with top of or reces i grouted
flush with slab.

G. Pipe Hangers and Supports:

1. Install in accordance with ASTM F 708 and MSS SP-89.

2. Support horizontal piping as scheduled.

3. Install hangers to provide minimum 1/2 inch space b a€d covering and adjacent
work.

4. Place hangers within 12 inches of each horiz

5.  Support vertical piping at every floor. Suppor
horizontal piping.

6. Where several pipes can be installed i
trapeze hangers.

7. Provide copper plated hangers and suppoft

H. Arrange piping to return oil to com . Provide traps and loops in piping, and provide
double risers as required. Slope iping 0.40 percent in direction of flow.

I.  Provide clearance for install lation and access to valves and fittings.

J.  Provide access to conceal fittings. Coordinate size and location of access doors

with Section 08 31 00

K.

L.

M.

N. ing and equipment; refer to Section and Section 22 07 16.

0. AE Std 15 procedures for charging and purging of systems and for disposal of

u.

ide replaceable cartridge filter-driers, with isolation valves and valved bypass.
Locate expansion valve sensing bulb immediately downstream of evaporator on suction line.

ovide external equalizer piping on expansion valves with refrigerant distributor connected to
evaporator.

Install flexible connectors at right angles to axial movement of compressor, parallel to
crankshaft.

Fully charge completed system with refrigerant after testing.
Provide electrical connection to solenoid valves. Refer to Section 26 27 17.

3.03 FIELD QUALITY CONTROL

A.

Test refrigeration system in accordance with ASME B31.5.
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B. Pressure test system with dry nitrogen to 200 psi. Perform final tests at 27 inches vacuum and
200 psi using electronic leak detector. Test to no leakage.

3.04 SCHEDULES
A. Hanger Spacing for Copper Tubing.

anger Spacing for Steel Piping.

NOOAWN_,T ©OONDARWON =

1/2 inch, 5/8 inch, and 7/8 inch OD: Maximum span, 5 feet; minimum rod size, 3/8 inch.
1-1/8 inch OD: Maximum span, 6 feet; minimum rod size, 3/8 inch.

1-3/8 inch OD: Maximum span, 7 feet; minimum rod size, 3/8 inch.

1-5/8 inch OD: Maximum span, 8 feet; minimum rod size, 3/8 inch.

2-1/8 inch OD: Maximum span, 8 feet; minimum rod size, 3/8 inch.

2-5/8 inch OD: Maximum span, 9 feet; minimum rod size, 3/8 inch

3-1/8 inch OD: Maximum span, 10 feet; minimum rod size, 3/8 in

3-5/8 inch OD: Maximum span, 11 feet; minimum rod size, 1/2

4-1/8 inch OD: Maximum span, 12 feet; minimum rod size i

1/2 inch, 3/4 inch, and 1 inch: Maximum span, 7 feet; mi size, 3/8 inch.
1-1/4 inches: Maximum span, 8 feet; minimum rog
1-1/2 inches: Maximum span, 9 feet; minimum
2 inches: Maximum span, 10 feet; minimum

2-1/2 inches: Maximum span, 11 feet; migi 26, 3/8 inch.
3 inches: Maximum span, 12 feet; mini

4 inches: Maximum span, 12 feet; mi
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SECTION 23 25 00
HVAC WATER TREATMENT

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Cleaning of piping systems.

B. Chemical treatment.
1.02 RELATED REQUIREMENTS

A. Section 23 21 13 - Hydronic Piping.

B. Section 23 21 14 - Hydronic Specialties.

C. Section 23 09 13 - Instrumentation and Control Devices for HVAC.

D. Section 26 27 17 - Equipment Wiring: Electrical characteristics onhections.
1.03 SUBMITTALS
A. See Section 01 33 00 - Administrative Requirements, fo dures.

B. Product Data: Provide chemical treatment materials, !
electrical characteristics and connection requirem

C. Shop Drawings: Indicate system schematic, eggi

D. Manufacturer's Installation Instructions: IndiCe
configuration, and connection requirements.

Start-up of treatment systems when completed and
em water after cleaning and after treatment.

G. Project Record Docu
sampling points an

actual locations of equipment and piping, including
ical injectors.

ce Data: Include data on chemical feed pumps, agitators, and other
e parts lists, procedures, and treatment programs. Include step by
cedures including target concentrations.

terials: Furnish the following for Owner's use in maintenance of project.

1.04 QUALIT)FA
. ahufacturél Qualifications: Company specializing in manufacturing the type of products
ified indhis section, with minimum ten years of documented experience. Company shall

e l9@aPrepresentatives with water analysis laboratories and full time service personnel.
r Qualifications: Company specializing in performing the type of work specified in this

LATORY REQUIREMENTS

A. Conform to applicable code for addition of non-potable chemicals to building mechanical
systems and to public sewage systems.

B. Products Requiring Electrical Connection: Listed and classified by UL as suitable for the
purpose specified and indicated.

1.06 MAINTENANCE SERVICE

A. Furnish service and maintenance of treatment systems for one year from Date of Substantial
Completion.
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B. Provide monthly technical service visits to perform field inspections and make water analysis on
site. Detail findings in writing on proper practices, chemical treating requirements, and
corrective actions needed. Submit two copies of field service report after each visit.

C. Provide laboratory and technical assistance services during this maintenance period.

D. Include four hour training course for operating personnel, instructing them on installation, care,
maintenance, testing, and operation of water treatment systems. Arrange course a
systems.

E. Provide on site inspections of equipment during scheduled or emergency shutd
evaluate success of water treatment program, and make recommendations r
upon these inspections.

1.07 MAINTENANCE MATERIALS
A. See Section 01 60 00 - Product Requirements, for additional provi \
QErio

B. Supply sufficient chemicals for treatment and testing during
PART 2 PRODUCTS

2.01 MANUFACTURERS
A. AmSolv/Division of Amrep, Inc: www.amsolv.com
B. GE Water Technologies: www.gewater.com. \
C. Nalco Company: www.nalco.com.
D. Substitutions: See Section 01 60 00 - Producti
2.02 MATERIALS

A. System Cleaner:
1. Manufacturers:
a. AmSolv/Division
b. GE Water Tech
c. Nalco Com : 3
d. Substitutigfts: getion 01 60 00 - Product Requirements.

hlorine rel@ase agents such as sodium hypochlorite or calcium hypochlorite or
jdes such as quarternary ammonia compounds, tributyl tin oxide, methylene bis

Solv/Division of Amrep, Inc: www.amsolv.com.

E Water Technologies: www.gewater.com.

Nalco Company: www.nalco.com.

d. Substitutions: See Section 01 60 00 - Product Requirements.

Sequestering agent to reduce deposits and adjust pH; polyphosphate.

3. Corrosion inhibitors; boron-nitrite, sodium nitrite and borax, sodium totyltriazole, low
molecular weight polymers, phosphonates, sodium molybdate, or sulphites.

4.  Conductivity enhancers; phosphates or phosphonates.

2.03 BY-PASS (POT) FEEDER

A. Manufacturers:
1. Griswold Controls: www.griswoldcontrols.com.
2. J. L. Wingert Company: www.jlwingert.com.
3. Neptune Chemical Pump Company: www.neptune1.com.
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4. Substitutions: See Section 01 60 00 - Product Requirements.
B. 6.0 gal quick opening cap for working pressure of 175 psi.
PART 3 EXECUTION
3.01 PREPARATION

A. Systems shall be operational, filled, started, and vented prior to cleaning. Use water meter to
record capacity in each system.

B. Place terminal control valves in open position during cleaning.
C. Verify that electric power is available and of the correct characteristics.
3.02 CLEANING SEQUENCE

A. Concentration:
1. As recommended by manufacturer.
2. Fill steam boilers only with cleaner and water.

B. Hot Water Heating Systems:
1. Apply heat while circulating, slowly raising tempera
12 hours minimum.
2.  Remove heat and circulate to 100 degrees F gr I€
and refill with clean water.
3.  Circulate for 6 hours at design temperat
4. REefill with clean water and repeat until

Drain completely and refill.

E. Remove, clean, and replac

F. Inspect, remove sludge, a @
completed. Include di§ass@mbly of

3.03 INSTALLATION

A. Install in accogdance manufacturer's instructions.
3.04 CLOSED SYS TREATMENT

A. Useexistingc ical treatment system.
stem treatment through bypass feeder when required or indicated by test.
ch water coupon rack around circulating pumps with space for 12 test specimens.
IVITIES
ing: Train Owner's personnel on operation and maintenance of chemical treatment

points with clean water after cleaning process is
omponents as required.

sys

Provide minimum of two hours of instruction for two people.
Have operation and maintenance data prepared and available for review during training.
3. Conduct training using actual equipment after treated system has been put into full
operation.
3.06 MAINTENANCE

A. Perform maintenance work using competent and qualified personnel under the supervision and
in the direct employ of the equipment manufacturer or original installer.

B. Provide service and maintenance of treatment systems for one year from Date of Substantial
Completion.
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C. Provide monthly technical service visits to perform field inspections and make water analysis on
site. Detail findings in writing on proper practices, chemical treating requirements, and
corrective actions needed. Submit two copies of field service report after each visit.

D. Provide laboratory and technical assistance services during this maintenance period.

E. Provide on site inspections of equipment during scheduled or emergency shutdown to properly
evaluate success of water treatment program, and make recommendations in writi ased

upon these inspections.

END OF SECTION
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SECTION 23 31 00
HVAC DUCTS AND CASINGS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Metal ductwork.

B. Nonmetal ductwork.
1.02 RELATED REQUIREMENTS

A. Section 23 07 13 - Duct Insulation: External insulation and duct liner.

B. Section 23 33 00 - Air Duct Accessories.

C. Section 23 37 00 - Air Outlets and Inlets.

D. Section 23 05 93 - Testing, Adjusting, and Balancing for HVAC \
1.03 REFERENCE STANDARDS

A. ASTM A36/A36M - Standard Specification for Carbon S

B. ASTM A653/A653M - Standard Specification for Steelg
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-@i )

C. ASTM A666 - Standard Specification for Anne
Sheet, Strip, Plate, and Flat Bar.

D. ASTM A1008/A1008M - Standard Specificati I, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength, Low Alloy, and High- Low-Alloy with Improved Formability,
Solution Hardened, and Bake Hardg l!l >

DEE

E. ASTM A1011/A1011M - Standard{& for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Lo §ligh-Strength Low-Alloy With Improved Formability, and

G. ASTM B209M - St rd Spegifigation for Aluminum and Aluminum-Alloy Sheet and Plate

[Metric].
H. ASTM C14 - $fandar ecification for Nonreinforced Concrete Sewer, Storm Drain, and
Culvert Pi

#3M - Standard Specification for Joints for Concrete Pipe and Manholes, Using
r Gaskets (Metric).

NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; National
ire Protection Association.

M. NFPA 90B - Standard for the Installation of Warm Air Heating and Air Conditioning Systems;
National Fire Protection Association.

N. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking
Operations; National Fire Protection Association.

O. SMACNA (LEAK) - HVAC Air Duct Leakage Test Manual; Sheet Metal and Air Conditioning
Contractors' National Association.

P. SMACNA (DCS) - HVAC Duct Construction Standards.
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Q. SMACNA (FGD) - Fibrous Glass Duct Construction Standards; Sheet Metal and Air
Conditioning Contractors' National Association.

R. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors; Underwriters Laboratories

Inc..
1.04 PERFORMANCE REQUIREMENTS
A. No variation of duct configuration or sizes permitted except by written permission. round

ducts installed in place of rectangular ducts in accordance with ASHRAE table offequiv. t
rectangular and round ducts.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal pro
B. Product Data: Provide data for duct materials and duct connections.

C. Shop Drawings: Indicate duct fittings, particulars such as gages
prior to start of work for all systems.

D. Test Reports: Indicate pressure tests performed. Includggga ‘
and leakage rate, following SMACNA (LEAK) - HVAC A i gde Test Manual.

E. Manufacturer's Certificate: Certify that installation
recommended fabrication and installation requirem

s, and configuration

F. Project Record Documents: Record actual | ctS and duct fittings. Record changes
in fitting location and type. Show additional

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications: Com
specified in this section, with mini

B. Installer Qualifications: Compan ializing in performing the type of work specified in this
section, with minimum five

1.07 REGULATORY REQUIREME
A. Construct ductworl NERPA90APNFPA 90B, and NFPA 96 standards.
1.08 FIELD CONDITIONS

A. Do not instalifduct sealafigs when temperatures are less than those recommended by sealant
manufac

B. Maintaip

ecializing in manufacturing the type of products
ears of documented experience.

tempefatures within acceptable range during and after installation of duct sealants.

ized Steel for Ducts: Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type B,
with G90/Z275 coating.

uminum for Ducts: ASTM B209 (ASTM B209M); aluminum sheet, alloy 3003-H14. Aluminum
Connectors and Bar Stock: Alloy 6061-T651 or of equivalent strength.

C. Insulated Flexible Ducts:
1. Two ply vinyl film supported by helically wound spring steel wire; fiberglass insulation;
polyethylene vapor barrier film.
a. Pressure Rating: 10 inches WG positive and 1.0 inches WG negative.
b. Maximum Velocity: 4000 fpm.
c. Temperature Range: -10 degrees F to 160 degrees F.

D. All Concealed Ducts: Galvanized steel, unless otherwise indicated.
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E. Low Pressure Supply (Heating Systems): 1/2 inch w.g. pressure class, galvanized steel.
F. Low Pressure Supply (System with Cooling Coils): 1/2 inch w.g. pressure class, galvanized
steel.
G. Return and Relief: 1/2 inch w.g. pressure class, galvanized steel or KoolDuct.
H. General Exhaust: 1/2 inch w.g. pressure class, galvanized steel or KoolDuct.
I.  Joint Sealers and Sealants: Non-hardening, water resistant, mildew and mold resi
1. Type: Heavy mastic or liquid used alone or with tape, suitable for joint configuratj d
compatible with substrates, and recommended by manufacturer for pregsur@ class
ducts.
2. VOC Content: Not more than 250 g/L, excluding water.
J.  Outside Air Intake: 1/2 inch w.g. pressure class, galvanized steel or €gol .
K. Hanger Rod: ASTM A 36/A 36M; steel; threaded both ends, thr ong.en@ or continuously
threaded.

2.03 METAL DUCTWORK FABRICATION
A.

B.
C.

ruction Standards,
ts, and as indicated.

Fabricate and support in accordance with SMACNA H
International Energy Conservation Code 2012 sealing

Provide duct material, gages, reinforcing, and sealingyfor ng pressures indicated.

Construct T's, bends, and elbows with radiu lesS@han 1-1/2 times width of duct on
centerline. Where not possible and where elbows must be used, provide turning
vanes. .

maximum 30 degrees divergenced gam of equipment and 45 degrees convergence

Increase duct sizes gradually, not ex¢é€dding 15 rees divergence wherever possible;
,.
downstream.

Fabricate continuously weld€d rodiad afd oval duct fittings in accordance with SMACNA HVAC

Duct Construction Standa

~>Joints shall be minimum 4 inch cemented slip joint, brazed or
electric welded. Pri at welded joints.

Provide sta e lateral wye takeoffs unless otherwise indicated where 90 degree

anels sealing louver area around duct. Use same material as duct, painted
rior side; seal to louver frame and duct.

D DUCTWORK AND FITTINGS

facture in accordance with SMACNA HVAC Duct Construction Standards - Metal and
, and as indicated. Provide duct material, gages,reinforcing, and sealing for operating
ressures indicated.

lexible Ducts: Two ply vinyl film supported by helically wound spring steel wire.

1. Insulation: Fiberglass insulation with polyethylene vapor barrier film.

2. Pressure Rating: 10 inches WG positive and 1.0 inches WG negative.

3.  Maximum Velocity: 4000 fpm.

4. Temperature Range: -10 degrees F to 160 degrees F.

Double Wall Insulated Round Ducts: Round spiral lockseam duct with galvanized steel outer
wall, 1.5 inches thick fiberglass insulation, galvanized steel inner wall; fitting with solid inner
wall. One coat of primer and two coats of paint shall be owned by the contractor in color
approved by architect.
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D. Transverse Duct Connection System: SMACNA "J" rated rigidly class connection, interlocking

angle and duct edge connection system with sealant, gasket, cleats, and corner clips.

PART 3 EXECUTION
3.01 INSTALLATION

A.

B.
C.

m

B.

Install, support, and seal ducts in accordance with SMACNA HVAC Duct Construction
Standards.

Install in accordance with manufacturer's instructions.

During construction provide temporary closures of metal or taped polyethyle
ductwork to prevent construction dust from entering ductwork system.

Flexible Ducts: Connect to metal ducts with draw bands.
Duct sizes indicated are inside clear dimensions. For lined ducts, maiftai s inside lining.

Install and seal metal and flexible ducts in accordance with S \VA@ Duct Construction

Standards - Metal and Flexible.

Provide openings in ductwork where required to accomm
Provide pilot tube openings where required for testing
spring device or screw to ensure against air leaka
ductwork, install insulation material inside a metal ri

eters and controllers.
S, plete with metal can with
Wihere opénings are provided in insulated

Locate ducts with sufficient space around e t to\allow normal operating and

maintenance activities.

Use crimp joints with or without bead for joinin duct sizes 8 inch and smaller with crimp
in direction of air flow.

Use double nuts and lock washe

Tape joints of PVC coated mg ]
pply d
directio

Connect terminal units to g
use flexible duct to chagge

Connect diffusers ght fro P0ts to low pressure ducts with 5 feet maximum length of
flexible duct held in with strap or clamp.

ducts etal ducts with adhesive plus sheet metal screws.

feaded rod supports.

ors 6 to 12 inches above floor. Arrange door swings so that fan static pressure

provide temporary closures of metal or taped polyethylene on open
yrevent construction dust from entering ductwork system.

wly installed duct: Clean duct system and force air at high velocity through duct to
move accumulated dust. To obtain sufficient air, clean half the system at a time. Protect
quipment that could be harmed by excessive dirt with temporary filters, or bypass during
cleaning.

For cleaning existing duct to remain, see specification section 23 01 30.51 for details.

3.03 SCHEDULES

A

Ductwork Material:

1. Low Pressure Supply (Heating Systems): Steel, Aluminum

2.  Low Pressure Supply (System with Cooling Coils): Steel, Aluminum
3. Return and Relief: Steel, Aluminum.
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4. General Exhaust: Steel, Aluminum.
5. Outside Air Intake: Steel, Aluminum.
6

Exposed round ductwork in all areas: Double-walled spiral, unless otherwise noted on
drawings.

B. Ductwork Pressure Class:

Supply (Heating Systems): 1 inch

Supply (System with Cooling Coils): 2 inch.
Return and Relief: 1 inch.

General Exhaust: 1 inch.

Outside Air Intake: 1 inch.

a0

END OF SECTION
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SECTION 23 33 00
AIR DUCT ACCESSORIES

PART 1 GENERAL
1.01 SECTION INCLUDES

A

J.

A

@MMOO W

>

moo®

T I OGmMmMOO®

Air turning devices/extractors.
Backdraft dampers - metal.
Backdraft dampers.

Combination fire and smoke dampers.

Duct access doors.

Duct test holes.

Fire dampers. \
Flexible duct connections.

Smoke dampers.

Volume control dampers.

1.02 RELATED REQUIREMENTS
. Section 22 05 48 - Vibration and Seismic Con or RliumBing Piping and Equipment.

Section 23 31 00 - HVAC Ducts and Casind

s*Commissioning
ommissioning

tandard for Fire Dampers; Underwriters Laboratories Inc..

S - Standard for Leakage Rated Dampers for Use in Smoke Control Systems;
nderwriters Laboratories Inc..

1.04 SUBMITTALS

A
B.

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Product Data: Provide for shop fabricated assembilies including volume control dampers, duct
access doors, duct test holes, and hardware used. Include electrical characteristics and
connection requirements.

Shop Drawings: Indicate for shop fabricated assemblies including volume control dampers,
duct access doors, and duct test holes.
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D. Manufacturer's Installation Instructions: Provide instructions for fire dampers and combination
fire and smoke dampers.

1.05 PROJECT RECORD DOCUMENTS
A. Record actual locations of access doors and test holes.
1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the type of t
specified in this section, with minimum five years of documented experience.

B. Products Requiring Electrical Connection: Listed and classified by Underwritets oratgffes
Inc. as suitable for the purpose specified and indicated.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Protect dampers from damage to operating linkages and blades.
1.08 EXTRA MATERIALS

A. See Section 01 60 00 - Product Requirements, for additional p S

B. Provide two of each size and type of fusible link.
PART 2 PRODUCTS
2.01 AIR TURNING DEVICES/EXTRACTORS \

A. Manufacturers:
1.  Krueger: www.krueger-hvac.com.
2. Ruskin Company: www.ruskin.com.

3. Titus: www.titus-hvac.com.
4. Substitutions: See Section @ ) - Product Requirements.

B. Multi-blade device with blades ali n short dimension; steel construction; with individually

2.03 BACKDRAFT DAMPE
A. Manufacturers:

Damps8gs, Inc: www.louvers-dampers.com.
dustries InC® www.nailor.com.
mpany: www.ruskin.com.

Qb=

2.0 TION FIRE AND SMOKE DAMPERS

Manufacturers:
Louvers & Dampers, Inc: www.louvers-dampers.com.

2. Nailor Industries Inc: www.nailor.com.

3. Ruskin Company: www.ruskin.com.

4. Greenheck Fan Corporation: www.greenheck.com.

5.  Substitutions: See Section 01 60 00 - Product Requirements.
B. Fabricate in accordance with NFPA 90A, UL 555, UL 555S, and as indicated.
C. Provide factory sleeve and collar for each damper.

D. Multiple Blade Dampers: Fabricate with 16 gage galvanized steel frame and blades,
oil-impregnated bronze or stainless steel sleeve bearings and plated steel axles, stainless steel
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jamb seals, 1/8 x 1/2 inch plated steel concealed linkage, stainless steel closure spring, blade
stops, and lock, and 1/2 inch actuator shaft.

E. Operators: UL listed and labelled spring return electric type suitable for 120 volts, single phase,
60 Hz. Provide end switches to indicate damper position. Locate damper operator on interior of
duct and link to damper operating shaft.

F. Normally Closed Smoke Responsive Fire Dampers: Curtain type, opening by gravity upon
actuation of electro thermal link, flexible stainless steel blade edge seals to provi stant
sealing pressure.

G. Normally Open Smoke Responsive Fire Dampers: Curtain type, closing up
electro thermal link, flexible stainless steel blade edge seals to provide consta
pressure, stainless steel springs with locking devices to ensure positiv
mounted horizontally.

H. Electro Thermal Link: Fusible link melting at 165 degrees F; 24 N and labeled.
2.05 DUCT ACCESS DOORS

A. Manufacturers:
1. Nailor Industries Inc: www.nailor.com.
2. Ruskin Company: www.ruskin.com.
3.  SEMCO Incorporated: www.semcoinc.com.
4. Substitutions: See Section 01 60 00 - Prg

B. Fabricate in accordance with SMACNA HVA

C. Fabrication: Rigid and close-fitting of galvanize
locking devices. For insulated ducts gmgtall mini

ents.

nsttuction Standards and as indicated.

ith sealing gaskets and quick fastening
1 inch thick insulation with sheet metal

cover.
1.  Less Than 12 inches Squar sash locks.
2. Upto 18 inches Square; two hinges and two sash locks.

3. Upto 24 x 48 inches;

handles.
4. Larger Sizes: PgéVide a onal hinge.
D. Access doors with etal screw fasteners are not acceptable.

2.06 DUCT TEST HOLES

st Holes: Cut or drill in ducts as required. Cap with neat patches, neoprene
lugs, or threaded or twist-on metal caps.

les: Factory fabricated, air tight flanged fittings with screw cap. Provide
gck fittings to clear insulation.

uvers & Dampers, Inc: www.louvers-dampers.com.

Nailor Industries Inc: www.nailor.com.

. Ruskin Company: www.ruskin.com.

4.  Greenheck Fan Corporation: www.greenheck.com.

5.  Substitutions: See Section 01 60 00 - Product Requirements.

B. Fabricate in accordance with NFPA 90A and UL 555, and as indicated.

C. Ceiling Dampers: Galvanized steel, 22 gage frame and 16 gage flap, two layers 0.125 inch
ceramic fiber on top side and one layer on bottom side for round flaps, with locking clip.

D. Horizontal Dampers: Galvanized steel, 22 gage frame, stainless steel closure spring, and
lightweight, heat retardant non-asbestos fabric blanket.
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E. Curtain Type Dampers: Galvanized steel with interlocking blades. Provide stainless steel

closure springs and latches for horizontal installations or closure under air flow conditions.
Configure with blades out of air stream except for 1.0 inch pressure class ducts up to 12 inches
in height.

F. Multiple Blade Dampers: 16 gage galvanized steel frame and blades, oil-impregnated bronze or
stainless steel sleeve bearings and plated steel axles, 1/8 x 1/2 inch plated steel concealed
linkage, stainless steel closure spring, blade stops, and lock.

G. Fusible Links: UL 33, separate at 160 degrees F with adjustable link straps for g@mbir@ti
fire/balancing dampers.

2.08 FLEXIBLE DUCT CONNECTIONS

A. Fabricate in accordance with SMACNA HVAC Duct Construction Stagdargs a ndicated.

B. Flexible Duct Connections: Fabric crimped into metal edging stri
1. Fabric: UL listed fire-retardant neoprene coated woven jc to NFPA 90A,

minimum density 30 oz per sq yd.
a. Net Fabric Width: Approximately 6 inches wide
2. Metal: 3 inches wide, 24 gage thick galvanized sjée
C.

Leaded Vinyl Sheet: Minimum 0.55 inch thick, 0.84lbs¥e 10 dB attenuation in 10 to
10,000 Hz range.

2.09 SMOKE DAMPERS

A.

A.

Manufacturers:

1 Louvers & Dampers, Inc: www.louvers-d .com.

2 Nailor Industries Inc: www.naj

3. Ruskin Company: www.ru

4. Greenheck Fan Corporation: . eck.com

5. Substitutions: See Sg 6000 - Product Requirements.

Fabricate in accordance J0A and UL 5558, and as indicated.
ultigle

Dampers: UL Clas
by electric actuato

> & Dampers, Inc: www.louvers-dampers.com.
dustries Inc: www.nailor.com.

Greenheck Fan Corporation: www.greenheck.com.
ubstitutions: See Section 01 60 00 - Product Requirements.

abricate in accordance with SMACNA HVAC Duct Construction Standards and as indicated.

Splitter Dampers:

1.  Material: Same gage as duct to 24 inches size in either direction, and two gages heavier
for sizes over 24 inches.

2. Blade: Fabricate of double thickness sheet metal to streamline shape, secured with
continuous hinge or rod.

3.  Operator: Minimum 1/4 inch diameter rod in self aligning, universal joint action, flanged
bushing with set screw .

Single Blade Dampers: Fabricate for duct sizes up to 6 x 30 inch.
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E. Multi-Blade Damper: Fabricate of opposed blade pattern with maximum blade sizes 8 x 72
inch. Assemble center and edge crimped blades in prime coated or galvanized channel frame
with suitable hardware.

F. End Bearings: Exceptin round ducts 12 inches and smaller, provide end bearings. On multiple
blade dampers, provide oil-impregnated nylon or sintered bronze bearings.

G. Quadrants:
1. Provide locking, indicating quadrant regulators on single and multi-blade dagfpers.
2. Oninsulated ducts mount quadrant regulators on stand-off mounting brackgts, b&SeSyor
adapters.

PART 3 EXECUTION
3.01 PREPARATION

A. Verify that electric power is available and of the correct character]
3.02 INSTALLATION

A. Install accessories in accordance with manufacturer's inst
SMACNA HVAC Duct Construction Standards. Refer tg
and pressure class.

90A, and follow
00 for duct construction

B. Provide backdraft dampers on exhaust fans or exh p€arest to outside and where

indicated.

C. Provide duct access doors for inspection a ” before and after filters, coils, fans,
automatic dampers, at fire dampers, combina nd smoke dampers, and elsewhere as

in accordance with NFPA 96. Provide

18 x 18 inch size for shoulder access, and as

mpers only. Review locations prior to fabrication.

authorities having j

breakaway duct ¢ s, corrosion resistant springs, bearings, bushings and hinges.

d combination smoke and fire dampers in accordance with NFPA 92.
| be integrated into the "smoke purge control system". Dampers in

nt to the equipment; see Section 22 05 48.

r fans developing static pressures of 5.0 inches and over, cover flexible connections with
leaded vinyl sheet, held in place with metal straps.

K. Provide balancing dampers at points on supply, return, and exhaust systems where branches
are taken from larger ducts as required for air balancing. Install minimum 2 duct widths from
duct take-off.

L. Use splitter dampers only where indicated.

M. Provide balancing dampers on duct take-off to diffusers, grilles, and registers, regardless of
whether dampers are specified as part of the diffuser, grille, or register assembly.

END OF SECTION
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SECTION 23 34 23
HVAC POWER VENTILATORS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Cabinet fans.
1.02 RELATED REQUIREMENTS

A. Section 23 05 13 - Common Motor Requirements for HYAC Equipment.
Section 23 05 48 - Vibration and Seismic Controls for HVAC Piping Equipme
Section 23 33 00 - Air Duct Accessories: Backdraft dampers.
Section 26 27 17 - Equipment Wiring: Electrical characteristics and Wi nnections.

moow

1.03 REFERENCE STANDARDS
A. AMCA 99 - Standards Handbook; Air Movement and Cog
B. AMCA 204 - Balance Quality and Vibration Levels for:

C. AMCA 210 - Laboratory Methods of Testing Fans
Movement and Control Association Internationg
ANSI/ASHRAE 51).

International, Inc..

ic Performance Rating; Air
CA 210, same as

AMCA International Certified Ratings

Program; Air Movement and Control Associatio ational, Inc..
E. AMCA 300 - Reverberant Room Mg or Sound Testing of Fans; Air Movement and Control
Association International, Inc..

F. AMCA 301 - Methods for Ca i an Sound Ratings from Laboratory Test Data; Air

Operations; Nation Protection Association.
. UL705-Po Ventila
1.04 SUBMITTA

A. See

: Underwriters Laboratories Inc..

00 - Administrative Requirements, for submittal procedures.

8. Provide data on fans and accessories including fan curves with specified
t clearly plotted, power, RPM, sound power levels at rated capacity, and electrical
s and connection requirements.

facturer's Instructions: Indicate installation instructions.

Maintenance Data: Include instructions for lubrication, motor and drive replacement, spare
rts list, and wiring diagrams.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum 5 years of documented experience.

B. Kitchen Range Hood Exhaust Fans: Comply with requirements of NFPA 96.

C. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories
Inc. as suitable for the purpose specified and indicated.
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1.06 FIELD CONDITIONS

A. Permanent ventilators may be used for ventilation during construction only after ductwork is
clean, filters are in place, bearings have been lubricated, and fan has been test run under
observation.

1.07 EXTRA MATERIALS
A. See Section 01 60 00 - Product Requirements, for additional provisions.
B. Supply two sets of belts for each fan.
PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Greenheck: www.greenheck.com.
. Loren Cook Company: www.lorencook.com. \
PennBarry: www.pennbarry.com.
American Coolair/ILG: www.coolair.com
. Substitutions: See Section 01 60 00 - Product Requirg
2.02 POWER VENTILATORS - GENERAL

A. Static and Dynamically Balanced: AMCA 204 - Balan8&.Q y and Vibration Levels for Fans.

B. Performance Ratings: Determined in acco i A 210 and bearing the AMCA
Certified Rating Seal.

C. Sound Ratings: AMCA 301, tested t CA 30 d bearing AMCA Certified Sound Rating

Mmoo w

E. Electrical Components: Li
the purpose specified and

ified by Underwriters Laboratories Inc. as suitable for
2.03

1.

It or direct driven with galvanized steel housing lined with acoustic
ilient mounted motor, gravity backdraft damper in discharge.

3.01 INSTALLATION
A. Install in accordance with manufacturer's instructions.

B. Secure roof or wall exhausters with aluminum lag screws to roof curb or structure.

C. Extend ducts to roof or wall exhausters into roof curb or structure. Counterflash duct to roof or
wall opening.

D. Hung Cabinet Fans:
1. Install fans with resilient mountings and flexible electrical leads. Refer to Section 23 05 48.
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2. Install flexible connections specified in Section 23 33 00 between fan and ductwork.
Ensure metal bands of connectors are parallel with minimum one inch flex between
ductwork and fan while running.

E. Provide sheaves required for final air balance.
F. Install backdraft dampers on inlet to roof and wall exhausters.
G. Provide backdraft dampers on outlet from cabinet and ceiling exhauster fans and asgdadicated.

\J
$
2
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SECTION 23 37 00
AIR OUTLETS AND INLETS
PART 1 GENERAL
1.01 SECTION INCLUDES

A. Diffusers.
B. Registers/grilles.
C. Louvers.

D. Roof hoods.
1.02 RELATED REQUIREMENTS
A. Section 09 90 00 - Painting and Coating: Painting of ducts visible beRipd ets and inlets.
B. Section 01 91 00 - Commissioning \
C. Section 01 91 10 - Functional Testing Procedures
D. Section 23 08 00 - Mechanical Systems Commissioning
E. Section 23 08 10 - Control Systems Commissioning

1.03 REFERENCE STANDARDS
A. AMCA 500-L - Laboratory Methods of Testing ers@r Rating; Air Movement and Control

Association International, Inc.. ’

B. ARI 890 - Standard for Air Diffusers and Air D
Refrigeration Institute.

C. ASHRAE Std 70 - Method of Testi
Society of Heating, Refrigerating

D. SMACNA (DCS) - HVAC D,
1.04 SUBMITTALS
A. See Section 01 30 0,

ASsemblies; Air-Conditioning and

erformance of Air Outlets and Inlets; American
itioning Engineers, Inc..

ion Standards.

e Requirements for submittal procedures.

a for equipment required for this project. Review outlets and inlets as
f mounting prior to submission. Submit schedule of outlets and inlets
, application, and noise level.

to size, finish,

it one of each required air outlet and inlet type.

anufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum five years of documented experience.

1.07 MOCK-UP
A. Provide mock-up of typical exterior or exterior ceiling module with supply and return air outlets.
B. Locate where directed.
C. Mock-up may remain as part of the Work.
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PART 2 PRODUCTS

2.01

2.02

2.03

2.04

2.0

MANUFACTURERS

A. Carnes Company HVAC: www.carnes.com.

Krueger: www.krueger-hvac.com.

Price Industries: www.price-hvac.com.

Titus: www. titus-hvac.com.

Tuttle and Bailey: www.tuttleandbailey.com.

Substitutions: See Section 01 60 00 - Product Requirements.
RECTANGULAR CEILING DIFFUSERS

A. Type: Square, stamped, multi-core diffuser to discharge air in 360 de
three way or four way pattern as shown on drawings and with s
indicated.

nmoow

B. Frame: Surface mount or inverted T-bar as indicated on drawi aster ceilings, provide
plaster frame and ceiling frame.

Fabrication: Aluminum with baked enamel off-white fi

D. Accessories: Radial opposed blade damper and mUitislo equalizing grid with damper
adjustable from diffuser face.

PERFORATED FACE CEILING DIFFUSERS
A. Type: Perforated face with fully adjustable pat

o

removable face.

plaster frame and ceiling frame.
C. Fabrication: Steel with steelg
D.

ING EXHAUST AND RETURN REGISTERS/GRILLES

Type: Streamlined blades, 3/4 inch minimum depth, 3/4 inch maximum spacing, with blades set
45 degrees, horizontal face.

B. Frame: 1 inch margin with countersunk screw mounting.

C. Fabrication: Aluminum extrusions, with factory off-white enamel, baked enamel, or prime
coated finish as indicated on drawings or selected by architect.

D. Damper: Integral, gang-operated, opposed blade type with removable key operator, operable
from face where not individually connected to exhaust fans.

E. Gymnasiums: Provide front pivoted or welded in place blades, securely fastened to be
immobile.

AIR OUTLETS AND INLETS Page 2



Delaware Technical & Community College AIR OUTLETS AND INLETS
Owens Campus Child Development Center HVAC Replacement 23 37 00
StudioJAED Project No. 14005 October 1, 2014

2.06 CEILING GRID CORE EXHAUST AND RETURN REGISTERS/GRILLES
A. Type: Fixed grilles of 1/2 x 1/2 x 1/2 inch louvers.
B. Fabrication: Acrylic plastic with off-white finish.
C. Frame: Channel lay-in frame for suspended grid ceilings.
D

Damper: Integral, gang-operated, opposed blade type with removable key operator, operable
from face.

2.07 WALL SUPPLY REGISTERS/GRILLES

A. Type: Streamlined and individually adjustable blades, 3/4 inch minimum dep
maximum spacing with spring or other device to set blades, horizontal f

D. Damper: Integral, gang-operated opposed blade type with re
from face.

E. Gymnasiums: Provide front pivoted or welded in plac@b ecurely fastened to be

immobile.
2.08 WALL EXHAUST AND RETURN REGISTERS/GR
A. Type: Streamlined blades, 3/4 inch minim R I' 4 TMch maximum spacing, with spring or

other device to set blades, horizontal face.

B. Frame: 1 inch margin with counters crew mayhting.

C. Fabrication: Aluminum extrusio actory off-white enamel, baked enamel, prime coated
or clear lacquer finish as indicated or selected by architect.

D. Damper: Integral, gang-op ed blade type with removable key operator, operable

from face.

E. Gymnasiums: Providétront
immobile.

2.09 WALL GRID CORE EX ST AND RETURN REGISTERS/GRILLES
rilles of 1/ 1/2 x 1/2 inch louvers.

or welded in place blades, securely fastened to be

inum with factory clear lacquer, off-white enamel or baked enamel finish as
ings or selected by architect.

h margin with countersunk screw mounting.
egral, gang-operated, opposed blade type with removable key operator, operable

21

ype: 4 inch or 6 inch deep as indicated on drawings with blades on 45 degree slope , heavy
annel frame, 1/2 inch square mesh screen over exhaust and 1/2 inch square mesh screen
over intake.

B. Fabrication: 12 gage thick extruded aluminum, welded assembly, with factory prime coat,
baked enamel, anodized or fluoropolymer spray finish as indicated on drawings or selected by
architect.

C. Mounting: Furnish with exterior angle flange, screw holes in jambs or masonry strap anchors
for installation.
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2.11 ROOF HOODS

A.

B.

mmoo

Fabricate air inlet or exhaust hoods in accordance with SMACNA HVAC Duct Construction
Standards.

Fabricate of galvanized steel, minimum 16 gage base and 20 gage hood, or aluminum,
minimum 16 gage base and 18 gage hood; suitably reinforced; with removable hood; birdscreen
with 1/2 inch square mesh for exhaust and 3/4 inch for intake, and factory baked e el finish
as indicated on drawings or selected by architect.

Fabricate louver penthouses with mitered corners and reinforce with structural aggles:
Mount unit on minimum 12 inch high curb base with insulation between duct C
Make hood outlet area minimum of twice throat area.

Provide motor operated or gravity-type relief dampers as indicated.

PART 3 EXECUTION
3.01 INSTALLATION

A
B.

C.
D.

E.

Install in accordance with manufacturer's instructions.

Check location of outlets and inlets and make necess@k
with architectural features, symmetry, and lighting

Install diffusers to ductwork with air tight conne .
Provide balancing dampers on duct take-of @ S d grilles and registers, despite
C @ or grille and register assembly.

whether dampers are specified as part of the
Paint ductwork visible behind air out nd inle atte black. Refer to Section 09 90 00.

ents in position to conform

3.02 AIR OUTLET AND INLET SCHEDU

A.

See Drawings
D SECTION
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SECTION 23 51 00
BREECHINGS, CHIMNEYS, AND STACKS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Manufactured breechings.

B. Manufactured chimneys for gas fired equipment.
1.02 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.
1.03 REFERENCE STANDARDS

A. ANSI Z21.66 - American National Standard for Automatic Vent Dam De&Wices for Use with
Gas Fired Appliances.

B. NFPA 31 - Standard for the Installation of Oil Burning Equipm
Association.

C. NFPA 54 - National Fuel Gas Code; National Fire Protg

anal Fire Protection

National Fire Protection Association.
E. SMACNA (DCS) - HVAC Duct Construction

F. UL 103 - Factory-Built Chimneys for Reside
Underwriters Laboratories Inc..

G. UL 441 - Standard for Gas Vents; riters Laboratories Inc..
1.04 DEFINITIONS
A. Breeching: Vent Connecto

B. Chimney: Primarily vertica losing at least one vent for conducting flue gases outdoors.
C. Smoke Pipe: Round : giit connector.
D. Vent: That portio ting system designed to convey flue gases directly outdoors from a

vent connector or from#an appliance when a vent connector is not used.

E. VentConn r: That papt of a venting system that conducts the flue gases from the flue collar
of an ap to a chimney or vent, and may include a draft control device.

1.05 DESIGN REQUIR NTS

vents and chimneys used for venting natural draft appliances shall comply with
d be UL listed and labeled.

gffactory lined metal stacks for wind loading of 110 mph and seismic loads for Zone in
unit is installed.

RATIVE REQUIREMENTS

oordination: Coordinate the installation of breeching with size, location and installation of
service utilities.

B. Preinstallation Meeting: Conduct a preinstallation meeting one week prior to the start of the
work of this section; require attendance by all affected installers.

C. Sequencing: Ensure that utility connections are achieved in an orderly and expeditious manner.
1.07 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
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B. Product Data: Provide data indicating factory built chimneys, including dimensional details of
components and flue caps, dimensions and weights, electrical characteristics and connection
requirements.

C. Shop Drawings: Indicate general construction, dimensions, weights, support and layout of

breechings. Submit layout drawings indicating plan view and elevations where factory built units
are used.

D. Manufacturer's Certificate: Certify that refractory lined metal stacks meet or exc spegified
requirements.

1.08 QUALITY ASSURANCE

A. Designer Qualifications: Design stacks under direct supervision of a Pr jonalhStructural
Engineer experienced in design of the type of work specified and licegseth e in which
the Project is located.

B. Manufacturer Qualifications: Company specializing in manufagfifinghe Wpe of products

specified in this section, with minimum three years of documé ience.

1.09 REGULATORY REQUIREMENTS
A. Conform to applicable code for installation of natural §a appliances and equipment.

B. Conform to NFPA 31 for installation of oil burning equipment.

C. Products Requiring Electrical Connection: Li ed by Underwriters Laboratories
Inc. as suitable for the purpose specified a

PART 2 PRODUCTS
2.01 MANUFACTURED BREECHINGS

A. Provide factory-built, modular co anifold system, tested to UL 103 with positive
pressure rating.

B. Assembly to be UL listed fg

C. Fabricate with 1 inch
stainless steel and ' 04 stainless steel.
1.  Protect alumi eel surfaces exposed to the elements with a minimum of one base

eClely corfiect inner joints and seal with factory supplied overlapping V-bands and
appropliate sealant in accordance with manufacturer's instructions.
Systeq

double wall metal stacks, tested to UL 103 and UL listed with positive pressure rating,
or use with building heating equipment, in compliance with NFPA 211.

abricate with 1 inch minimum air space between walls and construct inner liner of 304
stainless steel and outer jacket of 304 stainless steel.

1.  Protect aluminized steel surfaces exposed to the elements with a minimum of one base
coat of primer and one finish coat of corrosion resistant paint suitable for outer jacket skin
temperatures of the application.

PART 3 EXECUTION
3.01 INSTALLATION
A. Install in accordance with manufacturer's instructions.

BREECHINGS, CHIMNEYS, AND Page 2
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B. Install in accordance with NFPA 54.

C. Install breechings with minimum of joints. Align accurately at connections, with internal surfaces
smooth.

D. Support breechings from building structure, rigidly with suitable ties, braces, hangers and
anchors to hold to shape and prevent buckling. Support vertical breechings, chimneys, and
stacks at 12 foot spacing, to adjacent structural surfaces, or at floor penetrations.

SMACNA HVAC Duct Construction Standards for equivalent duct support config
size.

E. Install concrete inserts for support of breechings, chimneys, and stacks in ¢
formwork.

F. Pitch breechings with positive slope up from fuel-fired equipment to

G. Insulate breechings in accordance with Section 22 07 16.

H. Assemble and install stack sections in accordance with NFPA
compliance with UL listing. Join sections with acid-resistant jO . Connect base
section to foundation using anchor lugs.

I.  Level and plumb chimney and stacks.

J. At appliances, provide slip joints permitting remov ap ces without removal or
dismantling of breechings, breeching insulatio imARys, tacks.

K. Engine Exhaust:

1. Provide sleeves with sufficient length to gh entire thickness of walls, floors,
roofs, partitions, or slabs.
2. Firmly pack insulation betwee and sleeVe and caulk both ends with plastic
waterproof cement.
3. Space Between Pipe Insulati d Sleeve: Not less than 0.25 inch thick.
SECTION
BREECHINGS, CHIMNEYS, AND Page 3
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SECTION 23 52 16
CONDENSING BOILERS
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Manufactured units.
Boiler construction.
Boiler trim.

. Fuel burning system.
. Factory installed controls.
1.02 RELATED REQUIREMENTS
Section 03 30 00 - Cast-in-Place Concrete. \

moow

A.
B. Section 23 21 14 - Hydronic Specialties.
C. Section 23 21 23 - Hydronic Pumps.
D. Section 23 25 00 - HVAC Water Treatment.
E. Section 23 51 00 - Breechings, Chimneys, and St .
F. Section 26 27 17 - Equipment Wiring: Electri ar ristiCs and wiring connections.
1.03 REFERENCE STANDARDS
A. AHRI Directory of Certified Product Performan Conditioning, Heating, and Refrigeration

Institute (AHRI).

B. ANSI Z21.13 - American Nationa
Boilers.

C. ASHRAE Std 90.1 - Energ
(ANSI/ASHRAE/IES Std 9

D. ASME (BPV IV) - Bqiler an e Vessel Code, Section IV - Rules for Construction of
Heating Boilers; THE AmgPican Society of Mechanical Engineers.

d for Gas-Fired Low-Pressure Steam and Hot Water

Buildings Except Low-Rise Residential Buildings

E. NBBI Manufacturer a epair Directory - The National Board of Boiler and Pressure Vessel
Inspectors Bl).

dard for the Installation of Oil Burning Equipment.

installation Meeting: Conduct a preinstallation meeting one week prior to the start of the
f this section; require attendance by all affected installers.

B. equencing: Ensure that utility connections are achieved in an orderly and expeditious manner.
1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittals procedures.

B. Product Data: Provide data indicating general assembly, components, controls, safety controls,
and wiring diagrams with electrical characteristics and connection requirements, and service
connections.

C. Manufacturer's Installation Instructions: Indicate assembly, support details, connection
requirements, and include start up instructions.

D. Manufacturer's Factory Inspection Report: Submit boiler inspection prior to shipment.

CONDENSING BOILERS Page 1



Delaware Technical & Community College CONDENSING BOILERS
Owens Campus Child Development Center HVAC Replacement 2352 16
StudioJAED Project No. 14005 October 1, 2014

E. Manufacturer's Field Reports: Burner manifold gas pressure, percent carbon monoxide (CO),
percent oxygen (O), percent excess air, flue gas temperature at outlet, ambient temperature,
net stack temperature, percent stack loss, percent combustion efficiency, and heat output.

1. Indicate compliance with specified performance and efficiency.
2. Provide results of the following combustion tests:

Boiler firing rate.

Over fire draft.

Gas flow rate.

Heat input.

Burner manifold gas pressure.

Percent carbon monoxide.

Percent oxides of nitrogen.

Percent oxygen.

Percent excess air.

Flue gas temperature at outlet.

Ambient temperature.

Net stack temperature. Q

Percent stack loss.

Percent combustion efficiency.
Heat output.

O3 TXATITITQ OO0 0D

F. Operation and Maintenance Data: Include g
G. Warranty: Submit manufacturer warrg

1.06 QUALITY ASSURANCE

A. Manufacturer Qualification
specified in this section, w

1.07 DELIVERY, STORAGE,

A. Protect boilers fro
place until final insta

1.08 WARRANTY
A. See Seciion 8§78 00 - Closeout Submittals, for additional warranty requirements.
B. Proyg@sgfive yeqpwarranty to include coverage for heat exchanger.

s

al Gas, Indoor Applications:
chinvar LLC: www.lochinvar.com.
Substitutions: See Section 01 60 00 - Product Requirements.

2.02 MANUFACTURED UNITS

A. Factory assembled, factory fire-tested, self-contained, readily transported unit ready for
automatic operation except for connection of water, fuel, electrical, and vent services.

B. Unit: Metal membrane wall, water or fire tube, condensing boiler on integral structural steel
frame base with integral fuel burning system, firing controls, boiler trim, insulation, and
removable jacket, suitable for indoor application.

CONDENSING BOILERS Page 2
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2.03 BOILER CONSTRUCTION

A.

B.

Conform to the minimum requirements of ASME (BPV V) and ANSI Z21.13 for construction of
boilers.

Assembly to bear the ASME "H" stamp and comply with the efficiency requirements of the latest
edition of ASHRAE 90.1.

Required Directory Listings:

1. AHRI Directory of Certified Product Performance - Air-Conditioning, Heatingy and
Refrigeration Institute (AHRI); current edition at www.ahrinet.org.

2. NBBI Manufacturer and Repair Directory - The National Board of Boiler
Vessel Inspectors (NBBI); current edition at www.nationalboard.or

Heat Exchanger: Stainless Steel, ASME rated heat exchanger suitahbjg f

Provide adequate tappings, observation ports, removable panels,g oors for entry,
cleaning, and inspection.

Insulate casing with insulation material, protected and covered

Factory apply boiler base and other components, that
acrylic, powder coated, painted, or weather-proofed fi

2.04 BOILER TRIM

A.
B.
C.

F.

ASME rated pressure relief valve (30 PSI, un he

Flow switch.

ise foted).

Electronic Low Water Cut-off: Complete with te
prevent firing operation whenever b ater fal

Temperature and pressure gaug

Pressure Switches:

1. High gas pressure.
2. Low gas pressure,
3. Air pressure.

Manual reset high Tiait.

and manual reset button to automatically
elow safe level.

2.05 FUEL BURNING SYSTE

C.

D.

draft automatic burner, integral to boiler, designed to burn natural gas, and
ratios automatically.

Combustion Air Filter: Protects fuel burning system from debris.

rain: Plug valve, safety gas valve, gas-air ratio control valve, and pressure regulator
ontrols air and gas mixture.

Emission of Oxides of Nitrogen Requirements: Comply with SCAQMD 1146.1 for natural gas
fired system, as applicable.

Intakes: Combustion air intake capable of accepting free mechanical room air or direct outside
air through a sealed intake pipe

2.06 FACTORY INSTALLED CONTROLS

A.
B.

Option for internal or external (0-10) VDC control.
Temperature Controls:

CONDENSING BOILERS Page 3
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C.
D.

1.  Automatic reset type to control fuel burning system on-off and firing rate control to maintain
temperature.

2. Manual reset type to control fuel burning system to prevent boiler water temperature from
exceeding safe system water temperature.

3. Low-fire start time delay relay.

Electronic Pl setpoint/modulation control system.
Microprocessor-based, fuel/air mixing controls.

2.07 SOURCE QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Provide factory tests to check construction, controls, and operation of
C. Manufacturer to conduct boiler inspection prior to shipment; submit inspection report to
Architect.
D. Non-Conforming Work: See Section 01 40 00.
PART 3 EXECUTION
3.01 INSTALLATION
A. Install in accordance with manufacturer's instructi
B. Install boiler and provide connection of natural sefice ccordance with requirements of
NFPA 54 and applicable codes.
C. Install boiler and provide connection of liquifi m gas service in accordance with
requirements of NFPA 58 and applicable codess
D. Install boiler and provide connecti . fuel oil service in accordance with requirements of
NFPA 31 and applicable codes.
E. Install boiler on concrete hougseke base, sized minimum of 4 inches larger than boiler base
F.
G.
H.
l.
J
K.
L.
ombustion fumes in accordance with manufacturer's recommendations. Refer to Section
23 57°00.
3.02 CLOSEOUT ACTIVITIES
A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.
B. See Section 01 79 00 - Demonstration and Training, for additional requirements.
C. Demonstrate proper operation of equipment to Owner's designated representative.
D. Demonstration: Demonstrate operation of system to Owner's personnel.
1. Use operation and maintenance data as reference during demonstration.
2. Briefly describe function, operation, and maintenance of each component.
E. Training: Train Owner's personnel on operation and maintenance of system.

CONDENSING BOILERS Page 4
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1.  Use operation and maintenance manual as training reference, supplemented with
additional training materials as required.

Provide minimum of two hours of training.

Location: At project site.

wn

END OF SECTION
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SECTION 23 72 23
PACKAGED AIR-TO-AIR ENERGY RECOVERY UNITS
PART 1 GENERAL
1.01 RELATED SECTIONS
A. Section 01 91 00 - Commissioning
Section 01 91 10 - Functional Testing Procedures
Section 23 08 00 - Mechanical Systems Commissioning
Section 23 08 10 - Control Systems Commissioning

PART 2 PRODUCTS :‘
2.01 MANUFACTURERS Q

moow

A. Energy Recovery Ventilators:
1. Renew Aire: www.renewaire.com.
2. Nu-Air: www.nu-air.com
3. Innovent: www.innoventair.com
4. Substitutions: See Section 01 60 00 - Produ

2.02 ENERGY RECOVERY UNITS

A. Energy Recovery Units: Fixed plate cross-f
prefabricated packaged system designed by
1. Access: Hinged access panel

2.
3.
2.03 CASING
A.
B.

using closed cell foam gaskets. Pressure taps, with captive plugs,
cross-core pressure measurement allowing for accurate airflow

ors shall be insulated with 1 inch, 4 pound density, foil/scrim faced,
ass board msulatlon prowdlng a cleanable surface and ellmlnatlng the

separate fans for exhaust and supply blowers.

Individually driven with a dedicated motor.

C. Bearings:
1.  Pillow block.
2. Bearings: Permanently lubricated sealed ball bearings.
3. Rated for not less than 200,000 hours of operation with accessible greased fittings.
D. Housings: 12 gage aluminized steel with plenums integral to general housing and constructed
to Class 1 fan standards.

E. Motors:

PACKAGED AIR-TO-AIR Page 1
ENERGY RECOVERY UNITS



Delaware Technical & Community College PACKAGED AIR-TO-AIR ENERGY RECOVERY
UNITS

Owens Campus Child Development Center HVAC Replacement 237223
StudioJAED Project No. 14005 October 1, 2014

Motors: Open drip proof or ECM direct drive or VFD-driven as scheduled.
Efficiency: Premium.

Speed: Variable.

Control: Variable Frequency Drive.

Fan Motor: Thermal overload protected.

Fan Motor: UL listed and labeled.

F. Drives:
1.  Fans: Direct driven.
2. Service Factor: 1.2.

2.05 TOTAL ENERGY RECOVERY MEDIA
A

B. Transfer heat and humidity from one air stream to the other with no cafgyo f the exhaust air
into the supply air stream.

C. Effectiveness: Rated in accordance with ASHRAE Std 84 a 060.
KSTM E84, NFPA 255,

ok wWN =

D. Flame Spread Index: 25, maximum, when tested in accg
and UL 723.

E. Smoke Developed Index: 50, maximum, when tested |
255, and UL 723.

F. Energy Recovery Media Facing:
1. Conform to NFPA 90A.

dénce with ASTM E84, NFPA

2.06 FILTERS
A. Efficiency: 13 MERV.
B. Fresh Air Stream: MERV 13 filter to meet ASHRAE Std 52.2.
C. Exhaust Air Stream: MERV, cORstructed to meet ASHRAE Std 52.2.

2.07 DAMPERS

A. Motorized Dampers;
supply air outlet.

ontrol Panels: UL listed.

necessary motor starters, VFDs, fuses, transformers and overload protection according
o NFPA 70.

rovide non fused main disconnect integral to control panel.
D. Install wiring in accordance with NFPA 70.
2.10 SERVICE ACCESSORIES

A. Switch: 2 type.
1.  Two Position Type: Service and Operate.

B. Electrical Components: Factory wired for single point power connection.
1. Protect all integral wires and connections.
2. Electrical Components: UL Listed.

PACKAGED AIR-TO-AIR Page 2
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PART 3 EXECUTION
3.01 EXAMINATION
3.02 INSTALLATION
A. Provide openings for suitable ductwork connection.
3.03 SYSTEM STARTUP
A. Provide services of manufacturer's authorized representative to provide start up
3.04 CLEANING

A. Clean filters, air plenums, interior and exposed-to-view surfaces prior to Substanti letion.
END OF SECTION

PACKAGED AIR-TO-AIR Page 3
ENERGY RECOVERY UNITS



Delaware Technical & Community College PACKAGED AIR-TO-AIR ENERGY RECOVERY

UNITS
Owens Campus Child Development Center HVAC Replacement 237223
StudioJAED Project No. 14005 October 1, 2014

g
P
Q

PACKAGED AIR-TO-AIR Page 4
ENERGY RECOVERY UNITS



Delaware Technical & Community College VARIABLE REFRIGERANT VOLUME (VRV, VRF)
HVAC SYSTEM

Owens Campus Child Development Center HVAC Replacement 23 8129
StudioJAED Project No. 14005 October 1, 2014

SECTION 23 81 29
VARIABLE REFRIGERANT VOLUME (VRV, VRF) HVAC SYSTEM
PART 1 GENERAL
1.01 SECTION INCLUDES

A. Variable refrigerant volume HVAC system includes:
Outdoor/Condensing unit(s).
Indoor/Evaporator units.

Branch selector units.

Refrigerant piping.

Control panels.

Control wiring.
1.02 RELATED REQUIREMENTS \
A. Section 01 23 00 - Alternates: List of alternates relevant to thi O

Section 01 79 00 - Demonstration and Training.

ok wnN =

Section 22 10 05 - Plumbing Piping: Condensate draig#pipind
Section 22 30 00 - Plumbing Equipment: Cooling
Section 23 08 00 - Commissioning of HVAC.

Section 23 23 00 - Refrigerant Piping and Sg
piping system.

nmmoow
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1. Provide separate power conng
H. Section 23 09 23 and 23 09 93: B

system.
Sioning
| Testiy

I.  Section 01 91 00 - Commi
J. Section019110-F io

K. Section 23 08 00 -ddechahical Systems Commissioning
L. Section 23 08 10 - Cofitrol Systems Commissioning

ASHRAE/

NFPA 70 - National Electrical Code; National Fire Protection Association.
1995 - Heating and Cooling Equipment.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting: Conduct a preinstallation meeting one week prior to the start of the
work of this section; require attendance by all affected installers.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

VARIABLE REFRIGERANT Page 1
VOLUME (VRV, VRF) HVAC
SYSTEM



Delaware Technical & Community College VARIABLE REFRIGERANT VOLUME (VRV, VRF)
HVAC SYSTEM

Owens Campus Child Development Center HVAC Replacement 23 8129
StudioJAED Project No. 14005 October 1, 2014

B. Pre-Bid Submittals: For proposed substitute systems/products, as defined in PART 2, and
alternate systems/products, as defined above, proposer shall submit all data described in this
article, under the terms given for substitutions stated in PART 2.

C. Design Data:
1. Provide design calculations showing that system will achieve performance specified.
2. Provide design data required by ASHRAE 90.1.

D. Product Data: Submit manufacturer's standard data sheets showing the followingffor e item
of equipment, marked to correlate to equipment item markings shown in the confiiact
documents:
1.  Control Panels: Complete description of options, control points, zones/g

E. Specimen Warranty: Copy of manufacturer's warranties.

sizes and locations, remote sensing devices, control compo ical*connections, control
wiring connections. Include:

1. Detailed piping diagrams, with branch balancing dg¥ice
Condensate piping routing, size, and pump con
Detailed power wiring diagrams.
Detailed control wiring diagrams.
Locations of required access through fj

Drawings required by manufacturer.

perating and Maintenance Data:
Manufacturer's complete stan

~O oukrwbd

structionsS for each unit of equipment and control

panel.
2.  Custom-prepared system op leshooting, and maintenance instructions and
recommendations.
3. Identification of replageable pdlits dnd local source of supply.
H. Project Record Doc ntsQRecom the following:
1. As-installed rgfftin
2. Locations of a panels.
of cont anels.

cuted warranty, made out in Owner's name.

fact
y that has been manufacturing variable refrigerant volume heat pump equipment
or a

Ompany that provides system design software to installers.
r Qualifications: Trained and approved by manufacturer of equipment.
107 D ERY, STORAGE AND HANDLING

A. Deliver, store, and handle equipment and refrigerant piping according to manufacturer's
recommendations.

1.08 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Compressors: Provide manufacturer's warranty for six (6) years from date of installation.
During the stated period, should any part fail due to defects in material and workmanship, it
shall be repaired or replaced by the manufacturer. All warranty service work shall be preformed
by a Daikin factory trained service professional.

VARIABLE REFRIGERANT Page 2
VOLUME (VRV, VRF) HVAC
SYSTEM



Delaware Technical & Community College VARIABLE REFRIGERANT VOLUME (VRV, VRF)

HVAC SYSTEM
Owens Campus Child Development Center HVAC Replacement

238129
October 1, 2014

StudioJAED Project No. 14005

PART 2 PRODUCTS
2.01 MANUFACTURERS

A.

B.

2.02 HVAC SYSTEM DESIGN

A.

VARIABLE REFRIGERANT

Basis of Design: The system design shown in the contract documents is based on equipment
and system designed by NextAire: www.intellichoiceenergy.com.

Systems designed and manufactured by other manufacturers will be considered by Owner

under the terms described for substitutions with the following exceptions:

1.  Substitution requests will be considered only if received at least 10 days pri
date.

2. Substitution requests will be considered only if required submittal data i
article SUBMITTALS above.

3.  Contractor (not equipment supplier) shall certify that the use of the
equipment will not require changes to other work or re-design bySArch

4. Do not assume substitution has been accepted until form n
by Architect.

System Operation: Heating or cooling, selected at sy

the specified design conditions and that is de
equipment manufacturer's requirement
2.  Conditioned spaces are shown on the di
3. Required equipment unit capacities are
4

5. Connect equipment to cond gfpiping; condensate piping is shown on the drawings.

1. Daytime Setpoint: 7 s or minus 2 degrees F.
2.  Setpoint Range: degrees F.

3.  Night Setback:
4. i

e Humidity: 20 percent, minimum.

O PN~
)
(2]
S ~
Q
O
«Q
=
]
D
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n

esign Conditions:

r Outside Air Design Temperature: 0.4 percent cooling design condition listed in
RAE Fundamentals Handbook.

inter Outside Air Design Temperature: 99.6 percent heating design condition listed in
SHRAE Fundamentals Handbook.

perating Temperature Ranges:

1.  Cooling Mode Operating Range: 23 degrees F to 110 degrees F dry bulb.

2. Heating Mode Operating Range: 0 degrees F to 77 degrees F dry bulb; minus 4 degrees
F to 60 degrees F wet bulb; without low ambient controls or auxiliary heat source.

Refrigerant Piping Lengths: Provide equipment capable of serving system with following piping

lengths without any oil traps:

1. Minimum Piping Length from Outdoor/Central Unit(s) to Furthest Terminal Unit: 540 feet,
actual; 620 feet, equivalent.

2. Total Combined Liquid Line Length: 3280 feet, minimum.

Page 3
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3. Minimum Piping Length Between Indoor Units: 49 feet.

Controls: Provide the following control interfaces:

1. For Each Indoor/Evaporator Unit: One wall-mounted wired "local" controller, with
temperature sensor; locate where directed, in each space.
a. Where two or more units are used to condition the same space, provide a splitter or

twinning kit to allow for multiple unit control from a single controller.

2. One central remote control panel for entire system; locate where directed.

3. BACNet gateways sufficient to connect all units to building automation systém by rs;
include wiring to gateways. Unit shall be BTL certified.

4. Building automation system by HVAC system manufacturer ; provide o S
located where indicated.
Local Controllers: Wall-mounted, wired, containing temperature sen jlustment

(with central control override, maximum temperature adjustment +1/-
temperature display.

adjustable), and

2.03 EQUIPMENT

A.

F.

All Units: Factory assembled, wired, and piped and factgf
1. Refrigerant: R-410A.
2. Performance Certification: AHRI Certified;

following nominal operating ‘€@nditie
7. Energy Efficiency: Repgii R@nd COP based on tests conducted at “full load” in

accordance with AHR D oglternate test method approved by U.S. Department of
Energy.
Electrical Character;j :

1. Seedrawing

System Contrgls:
1.

Provid
forma

interfaces to remote control and building automation systems in BACNET native

ontrol Wiring: 18 AWG, 2-conductor, non-shielded, non-polarized, stranded cable.
Control Wiring Configuration: Daisy chain.

All control wiring for the VRF system in it's entirety is the responsbility of the installing
contractor, including, but not limited to: Wiring between the condensing unit(s) and system
controller, wiring between the branch selector boxes and system controller, wiring from the
terminal units to the system controllers, wiring from the thermostats to the terminal units.
The BAS contractor shall only be required to provide communications wiring to the BACnet
interface from the nearest BAS controller.

Refrigerant Piping:

VARIABLE REFRIGERANT Page 4
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1.  Refrigerant Flow Balancing: Provide refrigerant piping joints and headers specifically
designed to ensure proper refrigerant balance and flow for optimum system capacity and
performance.

2. Insulate each refrigerant line individually between the condensing and indoor units.

2.04 OUTDOOR/CONDENSING UNITS

A. General:
1. The variable capacity, gas heat pump air conditioning system shaII be a Ne riable

consist of multiple evaporators, REFNET™ joints and headers, a two
distribution system using PID control, and NextAire VRV outdoor un|t nit is
a water-cooled straight 4-cycle OHV gas driven engine, direct exp
heat pump, multi-zone air-conditioning system with variable sp

the gas and liquid refrigerant are not acceptable.
a. The NextAire GHP-MZ outdoor unit shall be
indoor fan coil units. The outdoor units sha

that interface to the NextAire I-touch co
functions necessary for operation.
1)  The sum of connected capac'
130% of outdoor rated capa
FXHQ, FXLQ, FXMQ, FXNQ, F
7,500 Btuh to 96,000 B

Il ind@gr air handlers shall range from 50% to
— joor units shall be FXAQ, FXDQ, FXFQ,

: FXZQ They will range in capacity from
in accof@@nce with Daikin’s engineering data

ailable indoor unit.

pel rating no higher than 58 dB(A).

case heater.
all be capable of operating in heating down to +4°F ambient
re without additional low ambient controls.

f motors shall have inherent protection, have permanently lubricated bearings, and
e completely variable speed.
. Model Number  Fan Motor Output & Quantity (hp)

b. AXGP096D1NHS 1/3 x 2

c. AXGP180D1NHS 1/3x 3
3. All fan motors shall be mounted for quiet operation.
a. Model Number  Sound Level dB(A)
b. AXGPO096D1NHS 57
c. AXGP180D1NHS 57
All fans shall be provided with a raised guard to prevent contact with moving parts.
The outdoor unit shall have vertical discharge airflow.
Condenser fan rated air flow for the 8-ton unit is 10,241 CFM.
Condenser fan rated air flow for the 15-ton unit is 15,362 CFM.

VARIABLE REFRIGERANT Page 5
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D. Refrigerant
1.  R-410A refrigerant shall be required for outdoor unit systems.
2. Amount to be 25.4 Ibs.

E. Coil:
1. The outdoor coil shall be of nonferrous construction with lanced or corrugated plate fins on
copper tubing.
2. The coil shall be protected with an integral metal guard.
3.  Refrigerant flow from the outdoor unit shall be controlled by means of capagity tion

capable vapor injection scroll compressor.

F. Compressor:
1. The outdoor units shall be equipped with four capacity modulation r injection
gas engine driven scroll compressors.
a. Tonnage Number of Compressors Compres p
1) 2 Scroll
2) 4 Scroll
The outdoor unit compressor shall have a variable 4
capacity. The capacity shall be completely varialf€

n

nology to modulate
o of rated capacity.

3. The compressor will be equipped with an integna erload.
4. The compressor shall be mounted to avoid th on of vibration
5. The compressor refrigerant oil shall be liters)
G. Electrical:
1 The outdoor unit electrical power shall be s, 1 phase, 60 hertz.
2. The outdoor unit shall be capa satisfa operation within voltage limits of 187-228

volts (208V/60Hz).

3.  The outdoor unit shall be co gral microprocessors.

4.  The control circuit bet oor units, MCU(Mode Change Unit) and the outdoor unit
shall be 12VDC comy anded, annealed copper conductor, two-core cable to
provide total integrati@n of the SBystem. (Twisted pair shielded cable would be
recommended

5.  Starting curr aximum of 20 amps

A. Branch Selg€tor Units: ncealed boxes designed specifically for this type of system to control
mode selection of downstream units; consisting of electronic expansion valves,
changer, refrigerant control piping and electronics to facilitate

unigations between unit and main processor and between branch unit and
dor/evap@rator units.
ontrg

direction of refrigerant flow using electronic expansion valves; use of solenoid

for changeover and pressure equalization is not permitted due to refrigerant noise;
se of multi-port branch selector boxes is not permitted unless spare ports are provided for
edundancy.
Provide one electronic expansion valve for each downstream unit served, except multiple
indoor/evaporator units may be connected, provided balancing joints are used in
downstream piping and total capacity is within capacity range of the branch selector.

3. When branch unit is simultaneously heating and cooling, energize subcooling heat
exchanger.

4. Casing: Galvanized steel sheet; with flame and heat resistant foamed polyethylene sound
and thermal insulation.

5. Refrigerant Connections: Braze type.

6. Condensate Drainage: Provide condensate drain tap where required.

7. Products:

VARIABLE REFRIGERANT Page 6
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a. Daikin BSVQ Series.
2.06 INDOOR/EVAPORATOR UNITS

A. All Indoor/Evaporator Units: Factory assembled and tested DX fan-coil units, with electronic
proportional expansion valve, control circuit board, factory wiring and piping, self-diagnostics,
auto-restart function, 3-minute fused time delay, and test run switch.

1. Refrigerant: Refrigerant circuits factory-charged with dehydrated air, for field charging.

2.  Temperature Control Mechanism: Return air thermistor and computerized
Proportional-Integral-Derivative (PID) control of superheat.

3.  Dehumidification Function: On command.

4. Coils: Direct expansion type constructed from copper tubes expanded i
to form a mechanical bond; waffle louver fin and high heat excha i
design; factory tested.

a. Provide thermistor on liquid and gas lines.

5. Fans: Direct-drive, with statically and dynamically balancg@irr igh and low
speeds unless otherwise indicated; motor thermally prot€

6. Return Air Filter: High efficiency, MERV 13
a. Where high efficiency filters are indicated, prg¥

7. Condensate Drainage: Built-in condensate drai
a. Units With Built-In Condensate Pumps:
b.  Units Without Built-In Condensate P, :

wiring connections.

8. Cabinet Insulation: Sound absorbing foagéd

B. Concealed-In-Ceiling Units: Ducted hgrizontal d
Return Air Filter: High efficie RV 8.
Sound Pressure: Measured@t lowfispeed at 5 feet below unit.

Provide external static pre sSwitch adjustable for high efficiency filter operation

ook wnN =

Condensate Pump: B 1 of 9 inches, minimum.
Switch box accessibl 2 or bottom.
Product(s):

a. Daikin F#Q_B SertesT three-speed direct-drive DC (ECM) type fan with automatic
airflow a ent; external static pressure selectable during commissioning.
igin FXM Series; direct-drive Sirocco type fan.

nits: Factory-painted heavy gage steel casing insulated with sound absorbing foil

erify that required electrical services have been installed and are in the proper locations prior
to starting installation.

B. Verify that condensate piping has been installed and is in the proper location prior to starting
installation.

C. Notify Architect if conditions for installation are unsatisfactory.
3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install refrigerant piping in accordance with equipment manufacturer's instructions.
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C. Perform wiring in accordance with NFPA 70, National Electric Code (NEC).

D. Coordinate with installers of systems and equipment connecting to this system.
3.03 FIELD QUALITY CONTROL

A. Provide manufacturer's field representative to inspect installation prior to startup.
3.04 SYSTEM STARTUP

A. Provide manufacturer's field representative to perform system startup.

B. Prepare and start equipment and system in accordance with manufacturer's jnstiictions
recommendations.
C. Adjust equipment for proper operation within manufacturer's published €
3.05 CLEANING

A. Clean exposed components of dirt, finger marks, and other disfig

3.06 CLOSEOUT ACTIVITIES
A. Demonstrate proper operation of equipment to Owner's desi
B. Demonstration: Demonstrate operation of system to @¥

1. Use operation and maintenance manualjg

additional training materials as required.
2. Provide minimum of one day o ing.
3. Instructor: Manufacturer's t ersonnel.
4. Location: At project site.

3.07 PROTECTION
% bsequent construction operations.
brgken or otherwise damaged beyond repair.

A. Protect installed compagne
70 00 -Bxecution Requirements, for additional requirements relating to
service.

B. Replace exposed c one
3.08 MAINTENANCE

A. See Section
maintena

END OF SECTION
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SECTION 26 05 01
MINOR ELECTRICAL DEMOLITION
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Electrical demolition.
1.02 RELATED REQUIREMENTS

A. Section 01 70 00 - Execution and Closeout Requirements: Additional requiremefis f
alterations work.

PART 2 PRODUCTS

2.01 MATERIALS AND EQUIPMENT
A. Materials and equipment for patching and extending work: As s

PART 3 EXECUTION

3.01 EXAMINATION
A. Verify field measurements and circuiting arrangementsg

indigidual sections.

B. Verify that abandoned wiring and equipment serve
C.
D.
E.
F.
3.02 PREPARATION
A.
B. ity company.
C. actions to maintain existing systems in service during

erformed on energized equipment or circuits, use personnel

le system only to make switchovers and connections. Minimize outage duration.
otify Owner before partially or completely disabling system.

Notify local fire service.

Make notifications at least 24 hours in advance.

4. Make temporary connections to maintain service in areas adjacent to work area.

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK
A. Remove, relocate, and extend existing installations to accommodate new construction.
B. Remove abandoned wiring to source of supply.

C. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling
finishes. Cut conduit flush with walls and floors, and patch surfaces.

MINOR ELECTRICAL Page 1
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D. Disconnect abandoned outlets and remove devices. Remove abandoned outlets if conduit

3.04 CLEANING AND REPAIR

servicing them is abandoned and removed. Provide blank cover for abandoned outlets that are
not removed.

Disconnect and remove abandoned panelboards and distribution equipment.

Disconnect and remove electrical devices and equipment serving utilization equipment that has
been removed.

Disconnect and remove abandoned luminaires. Remove brackets, stems, hangéfs, andfather
accessories.

Repair adjacent construction and finishes damaged during demolition and extegsi

Maintain access to existing electrical installations that remain active. i tion or
provide access panel as appropriate.

A. Clean and repair existing materials and equipment that remai axe t0’be reused.

B. Panelboards: Clean exposed surfaces and check tightne connections. Replace
damaged circuit breakers and provide closure plates fg
directory showing revised circuiting arrangement.

C. Luminaires: Remove existing luminaires for cleani
and interior surfaces; rinse with clean water a i
electrical parts.

MINOR ELECTRICAL Page 2
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SECTION 26 05 19
LV ELEC. POWER CONDUCTORS AND CABLES (600V&LESS)
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Single conductor building wire.
Service entrance cable.
Metal-clad cable.
Wire and cable for 600 volts and less.
Wiring connectors.

Electrical tape.
. Wire pulling lubricant.
1.02 RELATED REQUIREMENTS
A. Section 07 84 00 - Firestopping.
B. Section 26 05 01 - Minor Electrical Demolition: Disco
existing electrical conductors and cables.
C. Section 26 05 26 - Grounding and Bonding for S
grounding conductors and grounding conneg

D. Section 26 05 53 - Identification for Electrica
requirements.

E. Section 31 23 16 - Excavation.

@ Mmoo w

emaoVval, and/or extension of

F. Section 31 23 16.13 - Trenching: edding, and backfilling.
G. Section 31 23 23 - Fill: Be kfilling.
1.03 REFERENCE STANDARDS
A. ASTM B3 - StandardgSpeci r Soft or Annealed Copper Wire.
B. ASTM B33 - Stan cification for Tin-Coated Soft or Annealed Copper Wire for Electrical
Purposes.

787M - Stafdard Specification for 19 Wire Combination Unilay-Stranded Copper
Subsequent Insulation.

120 - Standard for Installing Armored Cable (AC) and Metal-Clad Cable (MC); National
Electrical Contractors Association.

EMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical Energy;
National Electrical Manufacturers Association (ANSI/NEMA WC 70/ICEA S-95-658).

H. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution
Equipment and Systems; International Electrical Testing Association.

| NFPA 70 - National Electrical Code; National Fire Protection Association.
J. UL 44 - Thermoset-Insulated Wires and Cables.
K. UL 83 - Thermoplastic-Insulated Wires and Cables.
L. UL 486A-486B - Wire Connectors.
LV ELEC. POWER Page 1
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M. UL 486C - Splicing Wire Connectors.
N. UL 486D - Sealed Wire Connector Systems.
O. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape.

P. UL 1569 - Metal-Clad Cables.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1.  Coordinate sizes of raceways, boxes, and equipment enclosures installed Uhder
sections with the actual conductors to be installed, including adjustmentg, foRgondugior
sizes increased for voltage drop.

2.  Coordinate the installation of direct burial cable with other trades t icts with
piping or other potential conflicts.

3.  Coordinate with electrical equipment installed under other sg
suitable for use with the conductors to be installed.

4.  Notify Architect and Engineer of any conflicts with or de
documents. Obtain direction before proceeding withaue

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requireme

prfQuide terminations

n the contract

al procedures.

B. ages and data sheets for conductors
struction, ratings, listings, and

C.

D.

pacity calculations for aluminum conductors
Stors de proposed modifications to raceways, boxes, wiring
gutters, enclosures, etc. tofé substituted conductors.

s: Indicate application conditions and limitations of use
. Include instructions for storage, handling, protection,
lation of product.

s: Record actual installed circuiting arrangements. Record actual

pquirements of NFPA 70.
e project site a copy of each referenced document that prescribes execution

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
is section with minimum three years documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's
instructions.

1.08 FIELD CONDITIONS

A. Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower
than 14 degrees F, unless otherwise permitted by manufacturer's instructions. When installation
below this temperature is unavoidable, notify Architect and obtain direction before proceeding
with work.

LV ELEC. POWER Page 2
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PART 2 PRODUCTS
2.01 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and
product listing.

B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated,
permitted, or required.

C. Metal-clad cable is permitted only as follows:
1. Where not otherwise restricted, may be used:
a. Where concealed above accessible ceilings for final connections from,j i oXxes
to luminaires.
1)  Maximum Length: 6 feet.
b. Where concealed in hollow stud walls, above accessible ceiligs, under raised
floors for branch circuits up to 20 A.
2. In addition to other applicable restrictions, may not be u€g

a. Unless approved by Owner.
b. Where not approved for use by the authority, ri on.
c. Where exposed to view.
d. Where exposed to damage.
e. For damp, wet, or corrosive location
f.  For isolated ground circuits, unlesgfprovide an additional isolated/insulated
grounding conductor. ’
D. Concealed Dry Interior Locations: Useg.oonly buil@iggivire in raceway or metal clad cable type
THHN/THHW.
E. Exposed Dry Interior Locations:
F.
G.
H.
l.
J.
K.
L.
M. ctors for 20 ampere, 120 volt branch circuits longer than 75 feet.
N. conductors for 20 ampere, 277 volt branch circuits longer than 200 feet.

2,02 CO
Wire LLC: www.cerrowire.com.
Southwire Company: www.southwire.com.
ubstitutions: See Section 01 60 00 - Product Requirements.
2.03 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

A. Provide products that comply with requirements of NFPA 70.

B. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the
purpose indicated.

C. Provide new conductors and cables manufactured not more than one year prior to installation.

D. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, etc. as required for a complete operating system.

LV ELEC. POWER Page 3
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E. Comply with NEMA WC 70.
F. Thermoplastic-Insulated Conductors and Cables: Listed and labeled as complying with UL 83.
G. Thermoset-Insulated Conductors and Cables: Listed and labeled as complying with UL 44.
H. Conductors for Grounding and Bonding: Also comply with Section 26 05 26.
l.

Conductor Material:

1. Provide copper conductors only. Aluminum conductors are not acceptable fi project.
Conductor sizes indicated are based on copper.

2. Copper Conductors: Soft drawn annealed, 98 percent conductivity, ungoateél coppe
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B 787 I rwise
indicated.

3. Tinned Copper Conductors: Comply with ASTM B33.

J. Minimum Conductor Size:
1. Branch Circuits: 12 AWG.
a. Exceptions:
1) 20 A, 120 V circuits longer than 75 feet: :
2) 20 A, 120V circuits longer than 150 fegf?” 8 AW
3) 20A, 277 V circuits longer than 150,fec@ 10 A
2. Control Circuits: 14 AWG. x
K.  Where conductor size is not indicated, size t I
minimum size requirements specified.

L. Conductor Color Coding:
1. Color code conductors as indi

afvoltage drop.
, for voltage drop.

PA 70 but not less than applicable

unless rwise required by the authority having

coding throughout project.

. @insulation.

3. Color Code:

a. 480Y/277V,3

1)
2)
3)
4)

2

2) : .
Neutral/Grounded: White.
ipment Ground, All Systems: Green.
0 olated Ground, All Systems: Green with yellow stripe.

For control circuits, comply with manufacturer's recommended color code.
2.04 GLE CONDUCTOR BUILDING WIRE

A. anufacturers:
1. Copper Building Wire:
a. Cerro Wire LLC: www.cerrowire.com.
b. Encore Wire Corporation: www.encorewire.com.
c. Southwire Company: www.southwire.com.
d. Substitutions: See Section 01 60 00 - Product Requirements.

B. Description: Single conductor insulated wire.

C. Conductor Stranding:
1.  Feeders and Branch Circuits:

LV ELEC. POWER Page 4
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a. Size 10 AWG and Smaller: Solid.
b. Size 8 AWG and Larger: Stranded.
2.  Control Circuits: Stranded.

D. Insulation Voltage Rating: 600 V.

E. Insulation:
1. Copper Building Wire: Type THHN/THWN or THHN/THWN-2, except as indicated below.

F. Conductor: Copper.
1. For Sizes Smaller Than 4 AWG: Copper.
2. For Sizes 4 AWG and Larger: Copper.

G. Insulation Voltage Rating: 600 volts.

H. Insulation: NFPA 70, Type THHW/THWN/THHN/THW.
I.  Insulation: Thermoplastic material rated 75/90 degrees C.
2.05 METAL-CLAD CABLE
A. Manufacturers:
1.  AFC Cable Systems Inc: www.afcweb.com.
2. Encore Wire Corporation: www.encorewire.cont$

3.  Southwire Company: www.southwire.com.
4. Substitutions: See Section 01 60 00 - Pr: t ui ents.

B. Description: NFPA 70, Type MC cable list ed@s complying with UL 1569, and listed
for use in classified firestop systems to be us

C. Conductor Stranding:
1. Size 10 AWG and Smaller:
2. Size 8 AWG and Larger: S

1.

NFPA 70, Type USE.

opper.
izes Smaller Than 4 AWG: Copper.
r Sizes 4 AWG and Larger: Copper.

sulation Voltage Rating: 600 volts.
D. |Insulation: Type XHHW.

2.07 METAL CLAD CABLE
A. Description: NFPA 70, Type MC.

B. Conductor: Copper.
1.  For Sizes Smaller Than 4 AWG: Copper.
2. For Sizes 4 AWG and Larger: Copper.

C. Insulation Voltage Rating: 600 volts.
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D. Insulation Temperature Rating: 90 degrees C.

E. Insulation Material: Thermoplastic.

F. Armor Material: Steel.

G. Armor Design: Interlocked metal tape.

H. Jacket: PVC.

2.08 WIRING CONNECTORS

A. Description: Wiring connectors appropriate for the application, suitable for use wWith th
conductors to be connected, and listed as complying with UL 486A-486B or B4 a
applicable.

B. Connectors for Grounding and Bonding: Comply with Section 26 05

C. Wiring Connectors for Splices and Taps:

1. Copper Conductors Size 8 AWG and Smaller: Use twist

2. Copper Conductors Size 6 AWG and Larger: Use mec
connectors.

D. Wiring Connectors for Terminations:

1. Provide terminal lugs for connecting conduct
designed for terminal lugs.

2. Copper Conductors Size 8 AWG and Lag§e
connectors where connectors are req '@

3. Stranded Conductors Size 10 AWG and @ Use crimped terminals for connections
to terminal screws.

4. Conductors for Control Circui crimped terminals for all connections.

E. Twist-on Insulated Spring Conne 00V, 221 degrees F for standard applications
and 302 degrees F for high te applications; pre-filled with sealant and listed as
complying with UL 486D fq t locations.

1. Manufacturers:
a. 3M: www
b. Ideal In nc: www.idealindustries.com.
c. NSl Indus LLC: www.nsiindustries.com.
d. titutions’§8ee Section 01 60 00 - Product Requirements.
F. Mechani nectors: Provide bolted type or set-screw type.
1 Manufact

3 3urndy: .burndy.com.
@ o: www.ilsco.com.
dmsSubstitutions: See Section 01 60 00 - Product Requirements.

ession Connectors: Provide circumferential type or hex type crimp configuration.
Manufacturers:

a. Burndy: www.burndy.com.

b. llsco: www.ilsco.com.

c. Thomas & Betts Corporation: www.tnb.com.

d. Substitutions: See Section 01 60 00 - Product Requirements.

Crimped Terminals: Nylon-insulated, with insulation grip and terminal configuration suitable for
connection to be made.
1. Manufacturers:

a. Burndy: www.burndy.com.

b. llsco: www.ilsco.com.
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c. Thomas & Betts Corporation: www.tnb.com.
2.09 WIRING ACCESSORIES

A. Electrical Tape:
1. Manufacturers:
a. 3M: www.3m.com.
b. Plymouth Rubber Europa: www.plymouthrubber.com.
c. Substitutions: See Section 01 60 00 - Product Requirements.

2. Vinyl Insulating Electrical Tape: Complying with ASTM D3005 and listed asicomghyiRg with
UL 510; minimum thickness of 8.5 mil; resistant to abrasion, corrosion,@ndSunlight;
conformable for application down to 0 degrees F and suitable for continu ature
environment up to 221 degrees F.

a. Product: 3M- Scoth Vinyl Electrcial Tape Super 88.
b. Substitutions: See Section 01 60 00 - Product Requirem

B. Wire Pulling Lubricant: Listed; suitable for use with the cond
suitable for use at the installation temperature.
1. Manufacturers:
a. 3M: www.3m.com.
b. American Polywater Corporation: www.
c. ldeal Industries, Inc: www.idealindustries®
d. Substitutions: See Section 01 60 09
C. Split Bolt Connectors: Description: Conne Q
and listed to UL 486A requirements. Black bu
1. Product: Thomas R Betts or eq
2.  Substitutions: See Section 0
3. Product: Thomas R Betts or
D. Spring Wire Connectors: D
square wire spring gated f
connectors or equal.
1. Product: Ideal g@Fequa

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify th ior of building has been protected from weather.

to be installed and

for copper to copper connection tested
or equal.

B. Verifydhat workVikely to damage wire and cable has been completed.

eways, boxes, and equipment enclosures are installed and are properly sized to
dte conductors and cables in accordance with NFPA 70.

ceway installation is complete and supported.

that field measurements are as shown on the drawings.
Q) Verify that conditions are satisfactory for installation prior to starting work.
3.02 PREPARATION
A. Clean raceways thoroughly to remove foreign materials before installing conductors and cables.
3.03 INSTALLATION

A. Circuiting Requirements:
1. Unless dimensioned, circuit routing indicated is diagrammatic.
2. When circuit destination is indicated and routing is not shown, determine exact routing
required.
3. Arrange circuiting to minimize splices.
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B. Install products in accordance with manufacturer's instructions.
C. Install conductors and cable in a neat and workmanlike manner in accordance with NECA 1.
D. Install metal-clad cable (Type MC) in accordance with NECA 120.
E. Installation in Raceway:

1. Tape ends of conductors and cables to prevent infiltration of moisture and other
contaminants.

2. Pull all conductors and cables together into raceway at same time.

3. Do not damage conductors and cables or exceed manufacturer's recomm
pulling tension and sidewall pressure.

4. Use suitable wire pulling lubricant where necessary, except when
recommended by the manufacturer.

building structure. Do not provide support from raceways, pipi
1. Installation Above Suspended Ceilings: Do not provide s
system. Do not provide support from ceiling grid
ceiling tiles.
G. Terminate cables using suitable fittings.
1. Metal-Clad Cable (Type MC):
a. Use listed fittings.
b. Cut cable armor only using specializg

I.  Neatly train and bundle conducto
enclosures.

J.  Make wiring connections
Make splices an

amount of conductor insulation for making connections without
amaging conductors.

e splices and taps that are made with uninsulated connectors using methods suitable for
the application, with insulation and mechanical strength at least equivalent to unspliced
nductors.

L. Insulate ends of spare conductors using vinyl insulating electrical tape.

M. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

N. Unless specifically indicated to be excluded, provide final connections to all equipment and
devices, including those furnished by others, as required for a complete operating system.

O. Install wire and cable securely, in a neat and workmanlike manner, as specified in NECA 1.
P. Route wire and cable as required to meet project conditions.
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c 40O

<X =K<

N

AB.

AC.

AD.

AE.

—_

Wire and cable routing indicated is approximate unless dimensioned.

2. Where wire and cable destination is indicated and routing is not shown, determine exact
routing and lengths required.

3. Include wire and cable of lengths required to install connected devices within 10 ft of

location shown.

Use wiring methods indicated.

Pull all conductors into raceway at same time.

Use suitable wire pulling lubricant for building wire 4 AWG and larger.
Protect exposed cable from damage.

Support cables above accessible ceiling, using spring metal clips or m to support
cables from structure or ceiling suspension system. Do not rest cablgon@gilin els.

Use suitable cable fittings and connectors.

Neatly train and lace wiring inside boxes, equipment, and pa

conductor.

Use solderless pressure connectg
taps, 8 AWG and smaller.

Use insulated spring wire
AWG and smaller.

Trench and backfill f
23 23; Section 31
3 inches of grade.

, testing, and adjusting in accordance with Section 01 40 00.
inspection and testing in accordance with Section 01 40 00.

test in accordance with NETA STD ATS, except Section 4.

t deficiencies and replace damaged or defective conductors and cables.
erform inspections and tests listed in NETA STD ATS, Section 7.3.2.

END OF SECTION
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Grounding and bonding requirements.
Conductors for grounding and bonding.
Connectors for grounding and bonding.
Ground bars.
Ground rod electrodes.
Grounding and bonding components.

Provide all components necessary to complete the grounding s N ing of:
1.  Existing metal underground water pipe.

@MMOOw®

2. Metal frame of the building.
3.  Existing metal underground gas piping system.
4. Metal underground gas piping system.

1.02 RELATED REQUIREMENTS

A. Section 26 05 19 - Low-Voltage Electrical Po
requirements for conductors for grounding

B. Section 26 05 53 - Identification for Electrical
requirements.

1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good

or¥and Cables: Additional
luding conductor color coding.

Identification products and

ship In Electrical Construction; National Electrical

B. bdes and Grounding Rod Electrode Couplings; National
C nce Testing Specifications for Electrical Power Distribution

; International Electrical Testing Association.
D. ce Testing Specifications for Electrical Power Distribution

Systems; International Electrical Testing Association.

erify exact locations of underground metal water service pipe entrances to building.

Coordinate the work with other trades to provide steel reinforcement complying with

specified requirements for concrete-encased electrode.

3. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

B. Sequencing:
1. Do not install ground rod electrodes until final backfill and compaction is complete.

1.05 PERFORMANCE REQUIREMENTS
A. Grounding System Resistance: 5 ohms.

GROUNDING AND BONDING Page 1
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1.06 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittals procedures.

B. Product Data: Provide manufacturer's standard catalog pages and data sheets for grounding
and bonding system components.

C. Product Data: Provide for grounding electrodes and connections.

©

Test Reports: Indicate overall resistance to ground and resistance of each electr.

E. Manufacturer's Instructions: Indicate application conditions and limitations of uselstip
product testing agency. Include instructions for storage, handling, protectionfexagi
preparation, and installation of product.

F. Field quality control test reports.

G. Project Record Documents: Record actual locations of components aRgl groanding electrodes.
1.07 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced escribes execution
requirements.

1.08 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products j or e With manufacturer's instructions.

PART 2 PRODUCTS
2.01 GROUNDING AND BONDING REQUIREMENTS

A. Do not use products for applicatio than as permitted by NFPA 70 and product listing.

B. Unless specifically indicated t ovide all required components, conductors,
connectors, conduit, boxes, ports, accessories, etc. as necessary for a complete
grounding and bonding sys

1. to required and supplemental grounding electrodes indicated to form

Provide connection to underground metal domestic and fire protection (where
present) water service pipe(s) that are in direct contact with earth for at least 10 feet
at an accessible location not more than 5 feet from the point of entrance to the
building.

b. Provide bonding jumper(s) around insulating joints/pipes as required to make pipe
electrically continuous.

c. Provide bonding jumper around water meter of sufficient length to permit removal of
meter without disconnecting jumper.

3. Metal Building or Structure Frame:

a. Provide connection to metal building or structure frame effectively grounded in
accordance with NFPA 70 at nearest accessible location.

4. Ground Rod Electrode(s):

GROUNDING AND BONDING Page 2
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a. Provide three electrodes in an equilateral triangle configuration unless otherwise
indicated or required.

b. Space electrodes not less than 10 feet from each other and any other ground
electrode.

E. Bonding and Equipment Grounding:

1.

Provide bonding for equipment grounding conductors, equipment ground busses, metallic
equipment enclosures, metallic raceways and boxes, device grounding termi
other normally non-current-carrying conductive materials enclosing electric
conductors/equipment or likely to become energized as indicated and i
NFPA 70.

Provide insulated equipment grounding conductor in each feeder

Where circuit conductor sizes are increased for voltage drop, in ize of equipment
grounding conductor proportionally in accordance with NFP4

ground bus only. Do not terminate on neutral (grglinded) @k isOlated/insulated ground bus.
Provide bonding jumper across expansion or gflection fittings provided to
accommodate conduit movement.
Provide bonding for interior metal piping i ordance with NFPA 70. This
includes, but is not limited to:
a. Metal water piping where not alread ly bonded to metal underground water

pipe used as grounding elegitode.
b. Metal gas piping.

2.02 GROUNDING AND BONDING COM

A. General Requirements:
1.

1.

Provide products listé d, and labeled by Underwriter's Laboratories Inc. (UL) or

ity having jurisdiction as suitable for the purpose indicated.

g and Bonding, in addition to requirements of Section 26 05 19:
r conductors unless otherwise indicated.

se bare copper conductors where installed underground in direct contact with
h.

Use bare copper conductors where directly encased in concrete (not in

raceway).

or Grounding and Bonding:
Description: Connectors appropriate for the application and suitable for the conductors
d items to be connected; listed and labeled as complying with UL 467.
Unless otherwise indicated, use exothermic welded connections for underground,
concealed and other inaccessible connections.

3. Unless otherwise indicated, use mechanical connectors, compression connectors, or
exothermic welded connections for accessible connections.
a. Exceptions:

1)  Use exothermic welded connections for connections to metal building frame.

4. Manufacturers - Mechanical and Compression Connectors:
a. Burndy: www.burndy.com.
b. Harger Lightning & Grounding: www.harger.com.
c. Thomas & Betts Corporation: www.tnb.com.

GROUNDING AND BONDING Page 3
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d. Substitutions: See Section 01 60 00 - Product Requirements.
5. Manufacturers - Exothermic Welded Connections:
a. Burndy: www.burndy.com.
b. Cadweld, a brand of Erico International Corporation: www.erico.com.
c. ThermOweld, a brand of Continental Industries, Inc: www.thermoweld.com.
d. Substitutions: See Section 01 60 00 - Product Requirements.

D. Ground Bars:
Description: Copper rectangular ground bars with mounting brackets and igsulat
Size: As indicated.

Holes for Connections: As indicated or as required for connections to bé§ga
Manufacturers:

a. Erico International Corporation: www.erico.com.

b. Harger Lightning & Grounding: www.harger.com.
c. ThermOweld, a brand of Continental Industries, Inc:
d. Substitutions: See Section 01 60 00 - Product Reg

E. Ground Rod Electrodes:
1. Comply with NEMA GR 1.
2.  Material: Copper-bonded (copper-clad) steel.
3. Size: 3/4 inch diameter by 10 feet length, unl indicated.
4. Manufacturers:

a. Erico International Corporation: wg
b. Galvan Industries, Inc: www.galva
c. Harger Lightning & Grounding:
d. Substitutions: See Secti

2.03 MANUFACTURERS
A. Cooper Power Systems:
B.

PN~

weld.com.

Framatome Connectors |

Verify that field measurements are as shown on the drawings.
Verify that conditions are satisfactory for installation prior to starting work.
Verify existing conditions prior to beginning work.
E. Verify that final backfill and compaction has been completed before driving rod electrodes.
3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.

B.
C.
D.

GROUNDING AND BONDING Page 4
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B. Install grounding and bonding system components in a neat and workmanlike manner in
accordance with NECA 1.

C. Ground Rod Electrodes: Unless otherwise indicated, install ground rod electrodes vertically.
Where encountered rock prohibits vertical installation, install at 45 degree angle or bury
horizontally in trench at least 30 inches (750 mm) deep in accordance with NFPA 70 or provide
ground plates.

D. Make grounding and bonding connections using specified connectors.

1.  Remove appropriate amount of conductor insulation for making connectiong| wit
cutting, nicking or damaging conductors. Do not remove conductor str
insertion into connector.

2. Remove nonconductive paint, enamel, or similar coating at thread ints, and
contact surfaces.

3.  Exothermic Welds: Make connections using molds and weld. matei itable for the
items to be connected in accordance with manufacturer'sg€comimendations

4. Mechanical Connectors: Secure connections accordind4e turer's recommended
torque settings.

5. Compression Connectors: Secure connections drer's recommended tools
and dies.

E. Identify grounding and bonding system componentsS,acg ce with Section 26 05 53.

F. Provide bonding to meet requirements descrie Assurance.

G. Equipment Grounding Conductor: Provide s&pz ‘ sulated conductor within each feeder
and branch circuit raceway. Terminate each e , itable lug, bus, or bushing. Each of
branch circuits and feeder circuits s ated equipment grounding conductor, sharing
this conductor with other groundig diictors is not permitted

3.03 FIELD QUALITY CONTROL

A. Perform inspection in accofd ection 01 40 00

B. Inspect and test in accgrdah ETA STD ATS except Section 4.

C. Perform inspectio nd tests d in NETA STD ATS, Section 7.13.

D. Perform ground ele e resistance tests under normally dry conditions. Precipitation within the
previous 48 rs doe t constitute normally dry conditions.

E. Investiga correct deficiencies where measured ground resistances do not comply with
specified'requ ents

F. Su orts indicating inspection and testing results and corrective actions taken.

END OF SECTION
GROUNDING AND BONDING Page 5

FOR ELECTRICAL SYSTEMS



Delaware Technical & Community College GROUNDING AND BONDING FOR ELECTRICAL

SYSTEMS
Owens Campus Child Development Center HVAC Replacement 26 05 26
StudioJAED Project No. 14005 October 1, 2014

g
P
Q

GROUNDING AND BONDING Page 6
FOR ELECTRICAL SYSTEMS



Delaware Technical & Community College HANGERS AND SUPPORTS FOR ELECTRICAL
SYSTEMS

Owens Campus Child Development Center HVAC Replacement 26 05 29
StudioJAED Project No. 14005 October 1, 2014

SECTION 26 05 29
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
PART 1 GENERAL
1.01 SECTION INCLUDES

A. Support and attachment components for equipment, conduit, cable, boxes, and other electrical
work.

1.02 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) ti on and
Steel Products.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Djp) teel
Hardware.
C. ASTM B633 - Standard Specification for Electrodeposited Coati i nron and Steel.

D. MFMA-4 - Metal Framing Standards Publication; Metal Frami acturers Association.

Contractors Association.
F. NFPA 70 - National Electrical Code; National Fire
1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Req
B. Product Data: Provide manufacturer’s catalog

teclio

C. Manufacturer's Instructions: Indica
product testing agency. Include i
preparation, and installation of pro

1.04 QUALITY ASSURANCE
A.  Comply with NFPA 70,
B. Comply with applic buil e.
PART 2 PRODUCTS

ication conditions and limitations of use stipulated by
for storage, handling, protection, examination,

1.

arowe ecessary for the complete installation of electrical work.
Provid@ products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or
irm acceptable to authority having jurisdiction as suitable for the purpose indicated,
» applicable.
here support and attachment component types and sizes are not indicated, select in
ccordance with manufacturer's application criteria as required for the load to be
supported with a minimum safety factor of 1.5. Include consideration for vibration,
equipment operation, and shock loads where applicable.
4. Do not use products for applications other than as permitted by NFPA 70 and product
listing.
5. Steel Components: Use corrosion resistant materials suitable for the environment where
installed.
a. Zinc-Plated Steel: Electroplated in accordance with ASTM B633.
b. Galvanized Steel: Hot-dip galvanized after fabrication in accordance with ASTM
A123/A123M or ASTM A153/A153M.

HANGERS AND SUPPORTS Page 1
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B. Conduit and Cable Supports: Straps, clamps, etc. suitable for the conduit or cable to be
supported.
1. Conduit Straps: One-hole or two-hole type; steel or malleable iron.
2. Conduit Clamps: Bolted type unless otherwise indicated.

C. Outlet Box Supports: Hangers, brackets, etc. suitable for the boxes to be supported.

D. Metal Channel (Strut) Framing Systems: Factory-fabricated continuous-slot metal nel
(strut) and associated fittings, accessories, and hardware required for field-assengbly of
supports.

1.  Comply with MFMA-4.

E. Hanger Rods: Threaded zinc-plated steel unless otherwise indicated.

F. Anchors and Fasteners:

1. Unless otherwise indicated and where not otherwise restricted, uS&th chor and

fastener types indicated for the specified applications.
2.02 MANUFACTURERS

A. Thomas & Betts Corporation: www.tnb.com.
B. Threaded Rod Company: www.threadedrod.com.
C. Substitutions: See Section 01 60 00 - Product Re

2.03 MATERIALS

A. Hangers, Supports, Anchors, and Fastener
and type adequate to carry the loads of equip a@d conduit, including weight of wire in
conduit.

B. Supports: Fabricated of structura
C. Anchors and Fasteners:

Do not use powder-agftiated
Obtain permission frain Archits
Concrete Struc ment

(S Jse beam clamps.

¥ Use self-drilling anchors or expansion anchors.

ster, and Gypsum Board Partitions: Use hollow wall fasteners.
. Use expansion anchors.

Concrete Surf
Hollow

=T OO0 NIaRWN =

Sh . Use sheet metal screws.
' ts: Use wood screws.
D. agl Channel:
manufactured by B-Line.
utions: See Section 01 60 00 - Product Requirements.
PA TION
3.01 1 ALLATION

A. stall products in accordance with manufacturer's instructions.

B. Install support and attachment components in a neat and workmanlike manner in accordance
with NECA 1.

C. Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

D. Unless specifically indicated or approved by Architect, do not provide support from suspended
ceiling support system or ceiling grid.

E. Unless specifically indicated or approved by Architect, do not provide support from roof deck.

HANGERS AND SUPPORTS Page 2
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F. Do not penetrate or otherwise notch or cut structural members without approval of Structural
Engineer.

G. Equipment Support and Attachment:

1.

2.

3.

4.

Use metal fabricated supports or supports assembled from metal channel (strut) to
support equipment as required.

Use metal channel (strut) secured to studs to support equipment surface-mounted on
hollow stud walls when wall strength is not sufficient to resist pull-out.

Use metal channel (strut) to support surface-mounted equipment in wet or damp jons
to provide space between equipment and mounting surface.

Securely fasten floor-mounted equipment. Do not install equipment suc ies on its
own weight for support.

H. Secure fasteners according to manufacturer's recommended torque Sgiti

I.  Remove temporary supports.

Q
2
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SECTION 26 05 34
CONDUIT

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).

B. Flexible metal conduit (FMC).

C. Liquidtight flexible metal conduit (LFMC).

D. Electrical metallic tubing (EMT).

E. Conduit fittings.

F. Accessories.

G. Conduit, fittings and conduit bodies. \

1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete: Concrete en e duits.

B. Section 07 84 00 - Firestopping.

C. Section 26 05 19 - Low-Voltage Electrical Power u Cables: Metal clad cable
(Type MC) and armored cable (Type AC), inclugding itted.

D. Section 26 05 26 - Grounding and Bonding §
1 Includes additional requirements for fitti

E. Section 26 05 29 - Hangers and Supp

F. Section 26 05 53 - Identification fg

G. Section 26 05 37 - Boxes.

H. Section 26 05 53 - Identifi
requirements.

I.  Section 26 21 00 -
electrical service

J. ical Service Entrance: Additional requirements for electrical service
conduits.

K. Section 5 - Structured Cabling for Voice and Data - Inside-Plant: Additional

ommunications systems conduits.
1.03 REFE

American National Standard for Electrical Rigid Steel Conduit (ERSC).
.3 - American National Standard for Steel Electrical Metallic Tubing (EMT).
80.5 - American National Standard for Electrical Rigid Aluminum Conduit (ERAC).

ECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical
ontractors Association.

NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); National Electrical
Contractors Association.

NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable; National Electrical Manufacturers Association (ANSI/NEMA FB 1).

UL 1 - Flexible Metal Conduit.
UL 6 - Electrical Rigid Metal Conduit-Steel.
UL 360 - Liquid-Tight Flexible Steel Conduit.

CONDUIT Page 1



Delaware Technical & Community College CONDUIT

Owens Campus Child Development Center HVAC Replacement 26 05 34
StudioJAED Project No. 14005 October 1, 2014
J. UL 514B - Conduit, Tubing, and Cable Fittings.
K. UL 797 - Electrical Metallic Tubing-Steel.
1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:
1.  Coordinate minimum sizes of conduits with the actual conductors to be installed, including
adjustments for conductor sizes increased for voltage drop.
2. Coordinate the arrangement of conduits with structural members, ductwor
equipment and other potential conflicts installed under other sections or by @thers’
3. Verify exact conduit termination locations required for boxes, enclosureS§an ent
installed under other sections or by others.
4. Coordinate the work with other trades to provide roof penetratiopgs the
integrity of the roofing system and do not void the roof warranty.
5.  Notify Architect of any conflicts with or deviations from the ct'decuments. Obtain
direction before proceeding with work.
B. Sequencing:
1. Do not begin installation of conductors and cable a of conduit is complete

A

C.

G.

between outlet, junction and splicing points.

1.05 SUBMITTALS
. See Section 01 30 00 - Administrative Requirg s fORgubmittals procedures.

B.

Product Data: Provide manufacturer's stand
fittings.

reffia
% g pages and data sheets for conduits and

Shop Drawings:
1. Include proposed locations ¢

Project Record Documents: Record§@ctual routing for conduits installed underground, conduits

embedded within concrete glabs, ai duits 2 inch (53 mm) trade size and larger.
gonduit and flexible metal conduit.

Samples of Materi ctually vered to Site:
1. Two pieces e onduit, 2 feet long.

Project Recogg Docu ts: Accurately record actual routing of conduits larger than 2 inches.

, STORAGE, AND HANDLING

ceive, inspect, handle, and store conduit and fittings in accordance with manufacturer's
instructions.

Accept conduit on site. Inspect for damage.

Protect conduit from corrosion and entrance of debris by storing above grade. Provide
appropriate covering.

Protect PVC conduit from sunlight.
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PART 2 PRODUCTS
2.01 CONDUIT APPLICATIONS

A.

B.

~—Iemmo

2.02

Do not use conduit and associated fittings for applications other than as permitted by NFPA 70
and product listing.

Unless otherwise indicated and where not otherwise restricted, use the conduit types indicated
for the specified applications. Where more than one listed application applies, co ith the
most restrictive requirements. Where conduit type for a particular application is spe d,
use galvanized steel rigid metal conduit.

Underground:

1. Under Slab on Grade: Use rigid PVC conduit.

2. Exterior, Direct-Buried: Use rigid PVC conduit.

3.  Exterior, Embedded Within Concrete: Use rigid PVC conduit.

4.  Where rigid polyvinyl (PVC) conduit is provided, transitio n steel rigid metal
conduit where emerging from underground.

Where rigid polyvinyl (PVC) conduit larger than 2 inch e size is provided, use

here soil has a resistivity of
erely corrosive based on soils

etallic tubing (EMT).

Interior, Damp or Wet Locations: ed steel rigid metal conduit.
Interrior Mechanical room g e . Use galvanised steel rigid metal conduit.

1.  Locations subj amage include, but are not limited to:
a. Where elow 10 feet, except within electrical and communication rooms or
closets.

rk: Where existing conduits are indicated to be reused, they may be reused only
they comply with specified requirements, are free from corrosion, and integrity is verified
ing a mandrel through them.

ectrical Service Conduits: Also comply with Section 26 27 01.

Communications Systems Conduits: Also comply with Section 27 10 05.

Fittings for Grounding and Bonding: Also comply with Section 26 05 26.

Provide all conduit, fittings, supports, and accessories required for a complete raceway system.

Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or testing
firm acceptable to authority having jurisdiction as suitable for the purpose indicated.

Minimum Conduit Size, Unless Otherwise Indicated:
1. Branch Circuits: 3/4 inch (21 mm) trade size.
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2. Branch Circuit Homeruns: 3/4 inch (21 mm) trade size.
3. Control Circuits: 1/2 inch (16 mm) trade size.

H. Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Manufacturers:
1.  Allied Tube & Conduit: www.alliedeg.com.
2. Republic Conduit: www.republic-conduit.com.
3.  Wheatland Tube Company: www.wheatland.com.
4. Substitutions: See Section 01 60 00 - Product Requirements.

B. Description: NFPA 70, Type RMC galvanized steel rigid metal condyit ¢ h ANSI
C80.1 and listed and labeled as complying with UL 6.
C. Fittings:

1. Manufacturers:
a. Bridgeport Fittings Inc: www.bpffittings.com.
b. 0-Z/Gedney, a brand of Emerson Industrial
www.emersonindustrial.com.
c. Thomas & Betts Corporation: www.tnb.
d. Substitutions: See Section 01 60 0Q agiirements.
2. Non-Hazardous Locations: Use fittingg i
as complying with UL 514B.
3. Material: Use steel or malleable iron.
4. Connectors and Couplings:
compression (gland) type fitfi

2.04 METAL CONDUIT

A. Manufacturers:
1. Allied Tube & Co
2. Beck Manufac
3. Wheatland T

Al O

u edtube.com.
.beckmfg.com.
pany. www.wheatland.com.

4. Substitutions: Section 01 60 00 - Product Requirements.
B. Rigid Steel it: C80.1.

C. Fittings duit Bodies: NEMA FB 1; material to match conduit.
2.05 FLEXIBLé

ternational Metal Hose: www.metalhose.com.
ubstitutions: See Section 01 60 00 - Product Requirements.

scription: NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled
as complying with UL 1, and listed for use in classified firestop systems to be used.

C. Fittings:
1. Manufacturers:
a. Bridgeport Fittings Inc: www.bptfittings.com.
b. Thomas & Betts Corporation: www.tnb.com.
c. Substitutions: See Section 01 60 00 - Product Requirements.
2. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.
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D.
E.

3. Material: Use steel or malleable iron.
Description: Interlocked steel construction.
Fittings: NEMA FB 1.

2.06 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)

A

2.07 ELECTRICAL METALLIC TUBING (EM

Manufacturers:

1.  AFC Cable Systems, Inc: www.afcweb.com.

2.  Electri-Flex Company: www.electriflex.com.

3. International Metal Hose: www.metalhose.com.

4. Substitutions: See Section 01 60 00 - Product Requirements.

Description: NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed s i etal conduit
listed and labeled as complying with UL 360.

Fittings:
1. Manufacturers:
a. Bridgeport Fittings Inc: www.bptfittings.com.
i

b. 0-Z/Gedney, a brand of Emerson Industrial A
www.emersonindustrial.com.
c. Thomas & Betts Corporation: www.tnb.com®
d. Substitutions: See Section 01 60 00 - Pr
2. Description: Fittings complying with NE 1 ed and labeled as complying with
UL 514B.
3. Material: Use steel or malleable iron.

Manufacturers:
1. Allied Tube & Conduit: www.
2. Republic Conduit: e i
3. Wheatland Tube Co ;. Wlww.Wheatland.com.
4. Substitutions: See Sé

1.

pmas & Betts Corporation: www.tnb.com.

bstitutions: See Section 01 60 00 - Product Requirements.

Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with
L 514B.

Material: Use steel or malleable iron.

Connectors and Couplings: Use compression (gland) or set-screw type.

a. Do not use indenter type connectors and couplings.

2.08 ACCESSORIES
A. Corrosion Protection Tape: PVC-based, minimum thickness of 20 mil.
B. Conduit Joint Compound: Corrosion-resistant, electrically conductive; suitable for use with the

conduit to be installed.
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PART 3 EXECUTION
3.01 EXAMINATION

A.

moo®

Verify that field measurements are as shown on drawings.

Verify that mounting surfaces are ready to receive conduits.

Verify that conditions are satisfactory for installation prior to starting work.
Verify routing and termination locations of conduit prior to rough-in.

Conduit routing is shown on drawings in approximate locations unless dimensiongd. Rout€ as
required to complete wiring system.

3.02 INSTALLATION

A.

B.
C.
D

Install products in accordance with manufacturer's instructions.
Install conduit in a neat and workmanlike manner in accordance
Install galvanized steel rigid metal conduit (RMC) in accorda

Conduit Support:
1. Secure and support conduits in accordance with andySection 26 05 29 using
suitable supports and methods approved by the 3
2.  Provide independent support from building str
ductwork, or other systems.

Connections and Terminations:
1. Use approved zinc-rich paint or conduit |8ji

couplings or split couplings. @
3.  Use suitable adapters
4.  Provide drip loops for,
into connectors.
5. Terminate thre

€ NS

Do no
eams, without approval of Structural Engineer.
lakefbenetrations perpendicular to surfaces unless otherwise indicated.
Provide sleeves for penetrations as indicated or as required to facilitate installation. Set
eeves flush with exposed surfaces unless otherwise indicated or required.
Conceal bends for conduit risers emerging above ground.
Seal interior of conduits entering the building from underground at first accessible point to
prevent entry of moisture and gases.
6. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of
membrane.
7. Make penetrations for roof-mounted equipment within associated equipment openings and
curbs where possible to minimize roofing system penetrations. Where penetrations are
necessary, seal as indicated or as required to preserve integrity of roofing system and
maintain roof warranty. Include proposed locations of penetrations and methods for sealing
with submittals.
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8. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

G. Conduit Movement Provisions: Where conduits are subject to movement, provide expansion
and expansion/deflection fittings to prevent damage to enclosed conductors or connected
equipment. This includes, but is not limited to:

1. Where conduits cross structural joints intended for expansion, contraction, or deflection.
2. Where conduits are subject to earth movement by settlement or frost.

H. Condensation Prevention: Where conduits cross barriers between areas of poteftial ntial
temperature differential, provide sealing fitting or approved sealing compoung at @n accessible
point near the penetration to prevent condensation. This includes, but is not lifj ;
1. Where conduits pass from outdoors into conditioned interior spac
2. Where conduits pass from unconditioned interior spaces into cegdi

I.  Provide grounding and bonding in accordance with Section 26 0
3.03 CLEANING

A. Clean interior of conduits to remove moisture and foreign matt
3.04 PROTECTION

A. Immediately after installation of conduit, use suita
from entry of moisture and foreign material and do

ed plugs to provide protection
ntil ready for installation of

conductors.
3.05 INTERFACE WITH OTHER PRODUCTS
A. Install conduit to preserve fire resistance rating itions and other elements, using materials

and methods specified in Section 0 ,' ]
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SECTION 26 05 37
BOXES

PART 1 GENERAL
1.01 SECTION INCLUDES

A

moo

A.

B.
C.
D

m

F.

Outlet and device boxes up to 100 cubic inches, including those used as junction and pull
boxes.

Cabinets and enclosures, including junction and pull boxes larger than 100 cubigiinche$”

. Wall and ceiling outlet boxes.
. Floor boxes.
Pull and junction boxes.
1.02 RELATED REQUIREMENTS \

Section 07 84 00 - Firestopping.
Section 26 05 26 - Grounding and Bonding for Electrical
Section 26 05 29 - Hangers and Supports for Electricalf®

Section 26 27 26 - Wiring Devices:
1. Wall plates.
Section 26 27 16 - Electrical Cabinets and Eg gres.

Section 26 27 26 - Wiring Devices: Wall plat @ ed areas, floor box service fittings,
fire-rated poke-through fittings, and access floofbQ

e

1.03 REFERENCE STANDARDS

A.

B.

l.
J.
K.

NECA 1 - Standard for Good Wo lectrical Construction; National Electrical
Contractors Association.

NECA 130 - Standard for |
Contractors Associati

d Maintaining Wiring Devices; National Electrical

etfaPBoxes, and Conduit Bodies for Conduit, Electrical Metallic
al Electrical Manufacturers Association (ANSI/NEMA FB 1).

Outlet Boxes, Device Boxes, Covers, and Box Supports; National

NEMA OS 2 - metallic Outlet Boxes, Device Boxes, Covers and Box Supports; National
Eleg rers Association (ANSI/NEMA OS 2).

nclosures for Electrical Equipment (1000 Volts Maximum); National Electrical
s Association.

U - National Electrical Code; National Fire Protection Association.
- Enclosures for Electrical Equipment, Non-Environmental Considerations.
L 50E - Enclosures for Electrical Equipment, Environmental Considerations.
UL 508A - Industrial Control Panels.
UL 514A - Metallic Outlet Boxes.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

BOXES

Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

Page 1



Delaware Technical & Community College BOXES
Owens Campus Child Development Center HVAC Replacement 26 05 37
StudioJAED Project No. 14005 October 1, 2014

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors,
clamps, support fittings, and devices, calculated according to NFPA 70.

4.  Coordinate minimum sizes of pull boxes with the actual installed arrangement of
connected conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipme C.
installed under other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.

7. Coordinate the work with other trades to provide walls suitable for inst ioRgef
flush-mounted boxes where indicated.

8.  Notify Architect of any conflicts with or deviations from the contrac Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for sub

B. Project Record Documents: Record actual locations an
junction boxes on project record documents.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.
PART 2 PRODUCTS
2.01 BOXES

A. General Requirements:
1. Do not use boxes and assogi@
NFPA 70 and product listing.
2.  Provide all boxes, fittings 9 , and accessories required for a complete raceway
system and to acco pvices and equipment to be installed.
3. Provide products i lassifled, and labeled by Underwriter's Laboratories Inc. (UL) or

accessories for applications other than as permitted by

Neet-steel boxes for dry locations unless otherwise indicated or required.
5t iron boxes or cast aluminum boxes for damp or wet locations unless otherwise
gated or required; furnish with compatible weatherproof gasketed covers.
se suitable concrete type boxes where flush-mounted in concrete.

4, se suitable masonry type boxes where flush-mounted in masonry walls.
Use raised covers suitable for the type of wall construction and device configuration where
required.

6. Use shallow boxes where required by the type of wall construction.

7. Do not use "through-wall" boxes designed for access from both sides of wall.

8. Sheet-Steel Boxes: Comply with NEMA OS 1, and list and label as complying with UL
514A.

9. Cast Metal Boxes: Comply with NEMA FB 1, and list and label as complying with UL
514A,; furnish with threaded hubs.
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2.02 MANUFACTURERS

A. Appleton Electric: www.appletonelec.com.
B. Steel City
C. Substitutions: Reco, Inc. See Section 01 60 00 - Prod

10. Boxes for Supporting Luminaires and Ceiling Fans: Listed as suitable for the type and
weight of load to be supported; furnished with fixture stud to accommodate mounting of
luminaire where required.

11. Boxes for Ganged Devices: Use multigang boxes of single-piece construction. Do not use
field-connected gangable boxes.

12. Wall Plates: Comply with Section 26 27 26.

Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubj
1.  Comply with NEMA 250, and list and label as complying with UL 50 and U
508A.
2. NEMA 250 Environment Type, Unless Otherwise Indicated:
3. Junction and Pull Boxes Larger Than 100 cubic inches:
a. Provide screw-cover or hinged-cover enclosures unless ot d.

2.03 OUTLET BOXES

Sheet Metal Outlet Boxes: NEMA OS 1, galvanize el.
1. Luminaire and Equipment Supporting B, Rategl for weight of equipment supported;

A.
include 1/2 inch male fixture studs wh
2. Concrete Ceiling Boxes: Concrete type.
B. Nonmetallic Outlet Boxes: NEMA
C. CastBoxes: NEMA FB 1, Type
Provide threaded hubs.
D. Wall Plates for Finished Ar Seified in Section 26 27 26.

2.04 FLOOR BOXES

A. Floor Boxes: NEMASOS stable, _4 inches deep.
B. Material: Cast met
C. Shape: Re gular.
D. Service Rttings: As specified in Section 26 27 26.
2.05 PULL ANBsIUNC BOXES
A. S alBoxes: NEMA OS 1, galvanized steel.
B. i dsures: As specified in Section 26 27 16.

ace Mounted Cast Metal Box: NEMA 250, Type 4; flat-flanged, surface mounted junction

Material: Galvanized cast iron; Cast Aluminum.
Cover: Furnish with ground flange, neoprene gasket, and stainless steel cover screws.

D. In-Ground Cast Metal Box: NEMA 250, Type 6, outside flanged, recessed cover box for flush
mounting:
1. Material: Galvanized cast iron; Cast Aluminum.
2. Cover: Nonskid cover with neoprene gasket and stainless steel cover screws.
3. Cover Legend: "ELECTRIC".
BOXES
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PART 3 EXECUTION
3.01 EXAMINATION

3.02
A. Verify that field measurements are as shown on drawings.
B. Verify that mounting surfaces are ready to receive boxes.
C. Verify that conditions are satisfactory for installation prior to starting work.

D. Verify locations of floor boxes and outlets in offices and work areas prior to roqugain.
3.03 INSTALLATION
A. Install products in accordance with manufacturer's instructions.

B. Perform work in a neat and workmanlike manner in accordance with
applicable, NECA 130, including mounting heights specified in tho®
heights are not indicated.

and, where
where mounting

C. Arrange equipment to provide minimum clearances in accgrda anufacturer's
instructions and NFPA 70.

D. Box Supports:
1. Secure and support boxes in accordance with
suitable supports and methods approved
2. Provide independent support from builg @
than boxes used for fixture support) suppe @
accordance with NFPA 70. Do not provide
systems.

d Section 26 05 29 using
having jurisdiction.

xcept for cast metal boxes (other
threaded conduit connections in
pgort from piping, ductwork, or other

E. Install boxes plumb and level.

F. Flush-Mounted Boxes:
1. Install boxes in noncg ble erials such as concrete, tile, gypsum, plaster, etc. so
that front edge of bo ated raised cover is not set back from finished surface

over is flush with finished surface.
s around boxes in noncombustible materials such as concrete, tile,

uired to preserve insulation integrity.
ent barrier between ganged wiring devices when voltage between adjacent

estopping to preserve fire resistance rating of partitions and other elements, using
jals and methods specified in Section 07 84 00.

Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment
installed or designated for future use.

L. Provide grounding and bonding in accordance with Section 26 05 26.
M. Install boxes securely, in a neat and workmanlike manner, as specified in NECA 1.

N. Install in locations as shown on Drawings, and as required for splices, taps, wire pulling,
equipment connections, and as required by NFPA 70.

O. Coordinate installation of outlet boxes for equipment connected under Section 26 27 17.
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P. Set wall mounted boxes at elevations to accommodate mounting heights indicated.
Q. Electrical boxes are shown on Drawings in approximate locations unless dimensioned.
1. Adjust box locations up to 10 feet if required to accommodate intended purpose.
R. Orient boxes to accommodate wiring devices oriented as specified in Section 26 27 26.
S. Maintain headroom and present neat mechanical appearance.
T. Install pull boxes and junction boxes above accessible ceilings and in unfinished .
U. Inaccessible Ceiling Areas: Install outlet and junction boxes no more than 6 inchés fr iling
access panel or from removable recessed luminaire.
V. Install boxes to preserve fire resistance rating of partitions and other elements, Wging Materials
and methods specified in Section 07 84 00.
W. Coordinate mounting heights and locations of outlets mounted above n benches, and

backsplashes.

X. Locate outlet boxes to allow luminaires positioned as shown 8
Y. Align adjacent wall mounted outlet boxes for switches, th
Z. Use flush mounting outlet box in finished areas.
AA

. Locate flush mounting box in masonry wall to requ
Coordinate masonry cutting to achieve neat openi

nting outlet box between studs.
ing wall insulation or reducing its effectiveness.

. Support boxes ind
conduits both suppo

ntly of conduit, except cast box that is connected to two rigid metal
within 12 inches of box.

than one device is mounted together. Do not use sectional box.
ith plaster ring for single device outlets.

ull Boxes: Use hinged enclosure in interior dry locations, surface-mounted cast metal
ox in other locations.

3.04 ADJUSTING
A. Adjust floor boxes flush with finish flooring material.
B. Adjust flush-mounting outlets to make front flush with finished wall material.
C. Install knockout closures in unused box openings.
3.05 CLEANING
A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.
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3.06 PROTECTION

A. Immediately after installation, protect boxes from entry of moisture and foreign material until
ready for installation of conductors.

END OF SECTION

g
P
Q
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SECTION 26 05 53
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Electrical identification requirements.
Identification nameplates and labels.
Wire and cable markers.
Voltage markers.

moow

Warning signs and labels.
F. Field-painted identification of conduit.
1.02 RELATED REQUIREMENTS
A. Section 09 90 00 - Painting and Coating.
B. Section 26 05 19 - Low-Voltage Electrical Power Condu

C. NFPA 70 - National Electrical Code; National
D. UL 969 - Marking and Labeling Sys
1.04 SUBMITTALS
A. See Section 01 30 00 - Admipisicati equirements for submittals procedures.

og dataM meplates, labels, and markers.
C. Manufacturer's Instrucijons@ Indicat@ application conditions and limitations of use stipulated by

product testing agea€y. Incld Structions for storage, handling, protection, examination,
preparation and in n of product.

1.05 QUALITY ASSURANCE
uirements of NFPA 70.

B. Product Data: Provide ca

A. Conform
1.06 EXTRA MATERIA

% 01 60700 - Product Requirements for additional requirements.
b

ON REQUIREMENTS

jcation for Equipment:
Use identification nameplate to identify each piece of electrical distribution and control
equipment and associated sections, compartments, and components.

2.01

B. Identification for Conductors and Cables:

1. Color Coding for Power Conductors 600 V and Less: Comply with Section 26 05 19.

2. Use identification nameplate or identification label to identify color code for ungrounded
and grounded power conductors inside door or enclosure at each piece of feeder or
branch-circuit distribution equipment when premises has feeders or branch circuits served
by more than one nominal voltage system.

2.02 MANUFACTURERS
A. Brady Corporation: www.bradycorp.com.

IDENTIFICATION FOR Page 1
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B. Seton Identification Products: www.seton.com/aec.

C. HellermannTyton: www.hellermanntyton.com.

D. Substitutions: See Section 01 60 00 - Product Requirements.
2.03 IDENTIFICATION NAMEPLATES AND LABELS

A. Identification Nameplates:
1. Materials:
2. Mounting Holes for Mechanical Fasteners: Two, centered on sides for size§ up h
high; Four, located at corners for larger sizes.

B. Identification Labels:

1. Materials: Use self-adhesive laminated plastic labels; UV, chemic t, and
abrasion resistant.

2. Text: Use factory pre-printed or machine-printed text. Do nofgiise jtten text unless
otherwise indicated.

o

Nameplates: Engraved three-layer laminated plastic, black le ite background.

D. Locations:
1. Each electrical distribution and control equipmen§e .

2.  Communication cabinets.
3. Disconnect switches, and starters.
E. Letter Size:

1. Use 1/8 inch letters for identifying indivi

2. Use 1/4 inch letters for identifying grouped
2.  Substitutions: See S

2.04 WIRE AND CABLE MARKERS
tion O
B. Markers for Conductqyf a ablegy Use wrap-around self-adhesive vinyl cloth, wrap-around

A. Manufacturers:
self-adhesive vinyl -laginatm@®heat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl split

1. Panduit Corp.
- Product Requirements.
sleeve type marker ifable for the conductor or cable to be identified.

C. Markers for ductor'@mnd Cable Bundles: Use plastic marker tags secured by nylon cable
ties.

D. ource and circuit number or other designation indicated.

E. Te re-printed or machine-printed text, all capitalized unless otherwise indicated.

F. [ axt Height: 1/8 inch.

G. text on white background unless otherwise indicated.

iption: split sleeve type wire markers.

Locations: Each conductor at panelboard gutters, pull boxes, outlet boxes, and junction boxes
ch load connection.

J.  Legend:
1.  Power and Lighting Circuits: Branch circuit or feeder number indicated on drawings.
2. Control Circuits: Control wire number indicated on shop drawings.

2.05 VOLTAGE MARKERS

A. Manufacturers: Panduit Corp
1. Substitutions: See Section 01 60 00 - Product Requirements.

B. Minimum Size:

IDENTIFICATION FOR Page 2
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1 Markers for Equipment: 1 1/8 by 4 1/2 inches.

2. Markers for Conduits: As recommended by manufacturer for conduit size to be identified.
3.  Markers for Pull Boxes: 1 1/8 by 4 1/2 inches.

4.  Markers for Junction Boxes: 1/2 by 2 1/4 inches.
L

1

2

C. Legend:
Markers for Voltage Identification: Highest voltage present.
Markers for System Identification:
a. Emergency Power System: Text "EMERGENCY".
b. Other Systems: Type of service.
D. Color: Black text on orange background unless otherwise indicated.
E. Location: Furnish markers for each conduit longer than 6 feet.
F. Spacing: 20 feet on center.
G. Color:
1. 480 Volt System: Brown.
2. 208 Volt System: Yellow.
3.  Fire Alarm System: Red.
H. Legend:
1. 480 Volt System: brown.
2. 208 Volt System: yellow.
3. Fire Alarm System: red.
2.06 WARNING SIGNS AND LABELS
A. Comply with ANSI Z535.2 or ANSI as appliCable.

B. Warning Signs:
1. Materials:
2. Minimum Size: 7 by

C. Warning Labels:
1.  Materials: Us
self-adhesiv

u s otherwise indicated.

ted or machine-printed self-adhesive polyester or
, chemical, water, heat, and abrasion resistant; produced

stall products in accordance with manufacturer's instructions.

B. Install identification products to be plainly visible for examination, adjustment, servicing, and
maintenance. Unless otherwise indicated, locate products as follows:
1.  Surface-Mounted Equipment: Enclosure front.
2. Flush-Mounted Equipment: Inside of equipment door.
3. Free-Standing Equipment: Enclosure front; also enclosure rear for equipment with rear
access.
4. Elevated Equipment: Legible from the floor or working platform.
5. Interior Components: Legible from the point of access.

IDENTIFICATION FOR Page 3
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6. Conductors and Cables: Legible from the point of access.
Install identification products centered, level, and parallel with lines of item being identified.

D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to
interior surfaces using self-adhesive backing or epoxy cement.

E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or
wrinkles and edges properly sealed.

END OF SECTION

o

g
P
Q
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SECTION 26 24 16
PANELBOARDS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.

Power distribution panelboards.
Lighting and appliance panelboards.
Overcurrent protective devices for panelboards.

1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete: Concrete equipment pads.

B. Section 26 05 26 - Grounding and Bonding for Electrical Systems.

C. Section 26 05 29 - Hangers and Supports for Electrical System

D. Section 26 05 53 - Identification for Electrical Systems: Iden pteducts and
requirements.

E. Section 26 28 13 - Fuses: Fuses for fusible switches abinets.

1.03 REFERENCE STANDARDS

A. FS W-C-375 - Circuit Breakers, Molded Case; and Service; Federal
Specification.

B. NECA 1 - Standard for Good Workmanship | | Construction; National Electrical
Contractors Association.

C. NECA 407 - Standard for Installing aintaining Panelboards; National Electrical
Contractors Association.

D. NEMA 250 - Enclosures for £ quipment (1000 Volts Maximum).

E. NEMA ICS 2 - Industrial C@ntrol an@hSyStems: Controllers, Contactors, and Overload Relays,
Rated Not More Than olts A@ or 750 Volts DC; National Electrical Manufacturers
Association.

F. NEMAKS 1 - Enclo nd Miscellaneous Distribution Equipment Switches (600 Volts
Maximum); ional trical Manufacturers Association.

G. NEMAP Panelboards; National Electrical Manufacturers Association.

H. NEMA PB 1.1&eneral Instructions for Proper Installation, Operation and Maintenance of
Pa 600 Volts or Less; National Electrical Manufacturers Association.

l. TS - Acceptance Testing Specifications for Electrical Power Distribution

qo d Systems; International Electrical Testing Association.
0 - National Electrical Code; National Fire Protection Association.
- Enclosures for Electrical Equipment, Non-Environmental Considerations.

L. L 50E - Enclosures for Electrical Equipment, Environmental Considerations.

M. UL 67 - Panelboards.

N. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker
Enclosures.

O. UL 869A - Reference Standard for Service Equipment.

P. UL 943 - Ground-Fault Circuit-Interrupters.

1.04 ADMINISTRATIVE REQUIREMENTS

A

Coordination:
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1.  Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate the work with other trades to provide walls suitable for installation of
flush-mounted panelboards where indicated.

4.  Verify with manufacturer that conductor terminations are suitable for use witl'the
conductors to be installed.

5. Notify Architect of any conflicts with or deviations from the contract do efts. Ob
direction before proceeding with work.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal pro

B. Product Data: Provide manufacturer's standard catalog page
panelboards, enclosures, overcurrent protective devices, and
accessories.

1.  Include characteristic trip curves for each type a
upon request.

1.  Clearly indicate whether proposed short €
acceptable, series rated system

D. Manufacturer's Installation Instru
stipulated by product testing age
examination, preparation, angsi

dicate application conditions and limitations of use
instructions for storage, handling, protection,
n of product.

E. Project Record Documents acttial installed locations of panelboards and actual
installed circuiting arrapge

F. Maintenance Data;ginclu
procedures and int

1.0 I Y, STORAGE, AND HANDLING

Recelve, inspect, handle, and store panelboards in accordance with manufacturer's instructions
d NECA 407.

B. Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

C. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
panelboard internal components, enclosure, and finish.

1.08 FIELD CONDITIONS

A. Maintain ambient temperature within the following limits during and after installation of
panelboards:
1.  Panelboards Containing Circuit Breakers: Between 23 degrees F and 104 degrees F.

PANELBOARDS Page 2



Delaware Technical & Community College PANELBOARDS
Owens Campus Child Development Center HVAC Replacement 26 24 16
StudioJAED Project No. 14005 October 1, 2014

1.09 MAINTENANCE MATERIALS
A. See Section 01 60 00 - Product Requirements, for additional provisions.
B. Furnish two of each panelboard key.
PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Eaton Corporation; Cutler-Hammer Products: www.eaton.com.
B. General Electric Company: www.geindustrial.com.
C. Schneider Electric; Square D Products: www.schneider-electric.us.
D. Substitutions: See Section 01 60 00 - Product Requirements.
2.02 ALL PANELBOARDS

A. Provide products listed and labeled by Underwriters Laboratori
purpose indicated.

B. Unless otherwise indicated, provide products suitable for,
following service conditions:
1.  Altitude: Less than 6,600 feet.
2. Ambient Temperature:

s SQitable for the

ration under the

a. Panelboards Containing Circuit Bre : een 23 degrees F and 104 degrees F.
C. Short Circuit Current Rating:
1. Provide panelboards with listed short cir t rating not less than the available fault

current at the installed location g
2. Listed series ratings are acce
according to NFPA 70.
3. Label equipment utilizingggerieS§atings as required by NFPA 70.

D. Panelboards Used for Se Listed and labeled as suitable for use as service
equipment according tg,U

indicate e drawings.
&) except where not permitted by motor contribution

ctive Devices: Replaceable without disturbing adjacent devices.

accordance with UL 67 temperature rise requirements.
lly rated neutral bus unless otherwise indicated, with a suitable lug for each
anch circuit requiring a neutral connection.

Blide so

each f@eder and branch circuit equipment grounding conductor.

Providg/separate isolated/insulated ground bus where indicated or where isolated
ougdling conductors are provided.

ctor Terminations: Suitable for use with the conductors to be installed.

|9, Enclosures: Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.

Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations: Type 1.

2. Boxes: Galvanized steel unless otherwise indicated.
a. Provide wiring gutters sized to accommodate the conductors to be installed.

3. Fronts:
a. Fronts for Surface-Mounted Enclosures: Same dimensions as boxes.
b. Fronts for Flush-Mounted Enclosures: Overlap boxes on all sides to conceal rough

opening.
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J.

c. Finish for Painted Steel Fronts: Manufacturer's standard grey unless otherwise
indicated.
4. Lockable Doors: Full hinged, door-in- door construction. All locks keyed alike unless
otherwise indicated.
5. Metal frame for type written directory

Future Provisions: Prepare all unused spaces for future installation of devices including
bussing, connectors, mounting hardware and all other required provisions.

2.03 POWER DISTRIBUTION PANELBOARDS

A.

Description: Panelboards complying with NEMA PB 1, power and feeder di
circuit breaker type, and listed and labeled as complying with UL 67; ratings, ¢
features as indicated on the drawings.

Products:

1. sQD. \
2.  General Electric.

3. Eaton Cutler Hammer.

4. Substitutions: See Section 01 60 00 - Product Re n

Conductor Terminations:

1. Main and Neutral Lug Material: Copper, suit fi ting copper conductors only.
2. Main and Neutral Lug Type: Mechanical,

Bussing:

1.  Phase and Neutral Bus Material: Copp

2. Ground Bus Material: Copper.

Circuit Breakers:
1. Provide bolt-on type or plug- d with locking mechanical restraints.
2.  Provide thermal magnetiesei reakers unless otherwise indicated.

ibutign typ
i ns and

Enclosures:
1. Provide surface-

emperature: 55 degrees F.
anelboard Bus: Copper, ratings as indicated. Provide copper ground bus in each panelboard.

Minimum integrated short circuit rating: As indicated.
1. 240 Volt Panelboards: 14,000 amperes rms symmetrical.
2. 480 Volt Panelboards: 21,000 amperes rms symmetrical.

Molded Case Circuit Breakers: With integral thermal and instantaneous magnetic trip in each
pole; UL listed. For air conditioning equipment branch circuits provide circuit breakers UL listed
as Type HACR.

Molded Case Circuit Breakers with Current Limiters: With replaceable current limiting elements,
in addition to integral thermal and instantaneous magnetic trip in each pole; UL listed.
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Circuit Breaker Accessories: Trip units and auxiliary switches as indicated.

Enclosure: NEMA PB 1, Type 1, 5 34" deep, 20" wide, cabinet box. With continued hinge and
lock.

Cabinet Front: Surface type, fastened with , hinged door with flush lock, finished in
manufacturer's standard gray enamel.

2.04 LIGHTING AND APPLIANCE PANELBOARDS

A

PANELBOARDS

Description: Panelboards complying with NEMA PB 1, lighting and appliance branch ci
type, circuit breaker type, and listed and labeled as complying with UL 67; rating
configurations and features as indicated on the drawings.

Products:

1.  SQD.

2. General Electric.

3. Eaton Cutler Hammer.

4. Substitutions: See Section 01 60 00 - Product Require

Conductor Terminations:
1. Main and Neutral Lug Material: Copper, suitable
2. Main and Neutral Lug Type: Mechanical.

Bussing:
1. Phase Bus Connections: Arranged for
devices.

2. Phase and Neutral Bus Material: Copper:
3. Ground Bus Material: Coppe

Circuit Breakers: Thermal magnéi

Enclosures:

1. Provide surface-moug pounted enclosures as indicated.

2.  Fronts: Provide doo with hinged cover for access to load terminals and wiring
gutters, and sepgfate inged door with concealed hinges for access to
overcurrent ectiye devite handles without exposing live parts.

3. Provide metal t directory holder mounted on inside of door.
Manufactur:

1 SQ. qual.

2. Substitu : See Section 01 60 00 - Product Requirements.

1pto
3us: Copper, ratings as indicated. Provide copper ground bus in each panelboard;
Vige in

um Integrated Short Circuit Rating: As indicated.
40 Volt Panelboards: 14,000 amperes rms symmetrical.
480 Volt Panelboards: 21,000 amperes rms symmetrical.

Molded Case Circuit Breakers: Thermal magnetic trip circuit breakers, bolt-on type, with
common trip handle for all poles; UL listed.

1.  Type SWD for lighting circuits.

2.  Type HACR for air conditioning equipment circuits.

3. Class A ground fault interrupter circuit breakers where scheduled.

4. Do not use tandem circuit breakers, or miniature circuit breakers.

Enclosure: NEMA PB 1, Type 1.

Page 5
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M. Cabinet Box: 6 inches deep, 20 inches wide for 240 volt and less panelboards, 20 inches wide
for 480 volt panelboards.

N. Cabinet Front: Surface or Surface cabinet front with concealed trim clamps, concealed hinge,
metal directory frame, and flush lock all keyed alike. Finish in manufacturer's standard gray
enamel.

2.05 OVERCURRENT PROTECTIVE DEVICES

A. Molded Case Circuit Breakers:

1.  Description: Quick-make, quick-break, over center toggle, trip-free, trip
breakers listed and labeled as complying with UL 489, and complying
where applicable; ratings, configurations, and features as indicate

2. Interrupting Capacity:

a. Provide circuit breakers with interrupting capacity as requir
circuit current rating indicated, but not less than:
1) 14000 rms symmetrical amperes at 240 VAC g
2) 21000 rms symmetrical amperes at 480 VAC.

b. Fully Rated Systems: Provide circuit breakersgfitfy
the short circuit current rating indicated.

c. Series Rated Systems: Provide circuit bggakes
devices to provide interrupting rating not €8s, tha
indicated.

3. Conductor Terminations:
a. Provide mechanical lugs unless othg
b. Lug Material: Copper, suitg

For each pole, furnish thermal inverse time tripping
element for overload protec ghetic instantaneous tripping element for short
circuit protection.

a. Provide interchag

eld-adjustable trip response settings:

1) Long pickup, adjustable by replacing interchangeable trip unit or by setting

Long timedelay.
hort time pickup and delay.

Ground fault pickup and delay where ground fault protection is indicated.

le Circuit Breakers: Furnish with common trip for all poles.

ge the following circuit breaker types where indicated:
a. Ground Fault Circuit Interrupter (GFCI) Circuit Breakers: Listed as complying with UL

943, class A for protection of personnel.

8.  Provide listed switching duty rated circuit breakers with SWD marking for all branch circuits
serving fluorescent lighting.

9.  Provide listed high intensity discharge lighting rated circuit breakers with HID marking for
all branch circuits serving HID lighting.

10. Do not use tandem circuit breakers.

11. Do not use handle ties in lieu of multi-pole circuit breakers.

2.06 SOURCE QUALITY CONTROL
A. Factory test panelboards according to NEMA PB 1.
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PART 3 EXECUTION
3.01 EXAMINATION

A
B.

C.
D.

Verify that field measurements are as shown on the drawings.

Verify that the ratings and configurations of the panelboards and associated components are
consistent with the indicated requirements.

Verify that mounting surfaces are ready to receive panelboards.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A.
B.

Install products in accordance with manufacturer's instructions.

Install panelboards securely, in a neat and workmanlike manner in aSgor e with NECA 1
(general workmanship), NECA 407 (panelboards), and NEMA PB

Arrange equipment to provide minimum clearances in accord
instructions and NFPA 70.

Provide required supports in accordance with Section

anufacturer's

Install panelboards plumb.

Install flush-mounted panelboards so that trims fit ¢ le sh to wall with no gaps and
rough opening completely covered.

y operating handle for circuit breakers or
working platform.

Mount floor-mounted power distrib II'

Provide minimum of six spare_1.in ade size conduits out of each flush-mounted panelboard
stubbed into accessible spafe ab@ue Geiling and below floor.
Provide grounding and boRding in a@cordance with Section 26 05 26.

it eaui

ircuit isolated grounding conductors on isolated/insulated ground bus
e on solidly bonded equipment ground bus.

e filler plates to cover unused spaces in panelboards.

ovide circuit breaker lock-on devices to prevent unauthorized personnel from de-energizing
essential loads where indicated. Also provide for the following:

Emergency and night lighting circuits.

Fire detection and alarm circuits.

Communications equipment circuits.

Intrusion detection and access control system circuits.

Video surveillance system circuits.

agrwbd=

Identify panelboards in accordance with Section 26 05 53.
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R. Provide computer-generated circuit directory for each lighting and appliance panelboard and
each power distribution panelboard provided with a door, clearly and specifically indicating the
loads served. Identify spares and spaces.

S. Provide typed or neatly handwritten circuit directory for each branch circuit panelboard. Revise
directory to reflect circuiting changes required to balance phase loads.

T. Provide identification nameplate for each panelboard in accordance with Section 26 05 53.
U. Provide arc flash warning labels in accordance with NFPA 70.

V. Provide spare conduits out of each recessed panelboard to an accessible logatiogyabove
ceiling. Ildentify each as SPARE.
1. Minimum spare conduits: 5 empty 1 inch.

W. Ground and bond panelboard enclosure according to Section 26 05
3.03 FIELD QUALITY CONTROL

A. Perform inspection, testing, and adjusting in accordance wit

B. Perform field inspection and testing in accordance with Sg
C. Inspect and test in accordance with NETA STD ATS,
D

Molded Case Circuit Breakers: Perform inspectio
7.6.1.1 for all main circuit breakers and circuit break
optional are not required.

Test GFCI circuit breakers to verify proper o
Correct deficiencies and replace damaged or d e panelboards or associated components.

G. Perform inspections and tests list TA STD ATS, Section 7.5 for switches, Section 7.6 for
circuit breakers.

3.04 ADJUSTING
A. Adjust tightness of mecha @ lectrical connections to manufacturer's recommended

torque settings.

tiow4.
ed in NETA STD ATS, Section
an 400 amperes. Tests listed as

mom

ard fronts.

B. Adjust alignment
C. Load Balancing: For€&ch panelboard, rearrange circuits such that the difference between each

ched or marred exterior surfaces to match original factory finish.
END OF SECTION
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SECTION 26 27 17
EQUIPMENT WIRING

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Electrical connections to equipment.
1.02 RELATED REQUIREMENTS

A. Section 26 05 34 - Conduit.

B. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables (60

C. Section 26 05 37 - Boxes.

D. Section 26 27 26 - Wiring Devices.
1.03 REFERENCE STANDARDS

A. NEMA WD 1 - General Color Requirements for Wiring Devicé§
Manufacturers Association.

B. NEMA WD 6 - Wiring Devices - Dimensional Requiregg€
Association.

C. NFPA 70 - National Electrical Code; National Fire P
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Obtain and review shop drawing

Electrical

2. Determine connection locati

B. Sequencing:
1.  Install rough-in of eleg
2. Make electrical conng
1.05 SUBMITTALS
A. See Section 01 30 ministrative Requirements, for submittal procedures.

iring device manufacturer’s catalog information showing dimensions,

0 requirements of NFPA 70.

ts: Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose
pecified and indicated.

1.07 COORDINATION

A. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and
manufacturer's instructions for equipment furnished under other sections.

w

Determine connection locations and requirements.

o

Sequence rough-in of electrical connections to coordinate with installation of equipment.
D. Sequence electrical connections to coordinate with start-up of equipment.
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PART 2 PRODUCTS
2.01 MATERIALS

A. Cords and Caps: NEMA WD 6; match receptacle configuration at outlet provided for
equipment.
1. Colors: Conform to NEMA WD 1.
2. Cord Construction: NFPA 70, Type SO, multiconductor flexible cord with ide
equipment grounding conductor, suitable for use in damp locations.
3. Size: Suitable for connected load of equipment, length of cord, and rating af bra cuit

overcurrent protection.
4. Product:
5. Substitutions: See Section 01 60 00 - Product Requirements.
Disconnect Switches: As specified in Section and in individual equip\ tions.

B.
C. Wiring Devices: As specified in Section 26 27 26.
D. Flexible Conduit: As specified in Section 26 05 34.
E. Wire and Cable: As specified in Section 26 05 19.
F. Boxes: As specified in Section 26 05 37.
2.02 EQUIPMENT CONNECTIONS
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that equipment is ready for elecirical con , wiring, and energization.

3.02 ELECTRICAL CONNECTIONS
A. Make electrical connections in ac

equipment manufacturer's instructions.

B. Make conduit connections
with watertight connectors

using flexible conduit. Use liquidtight flexible conduit
wet locations.

sing wire and cable with insulation suitable for

nal block jumpers to complete equipment wiring requirements.

interconnecting conduit and wiring between devices and equipment to complete
equipment wiring requirements.

oolers and Freezers: Cut and seal conduit openings in freezer and cooler walls, floor, and
ceilings.

END OF SECTION
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SECTION 26 27 26
WIRING DEVICES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Wall switches.
B. Wall dimmers.
C. Receptacles.
D. Wall plates.
E. Floor box service fittings.
1.02 RELATED REQUIREMENTS
A. Section 26 05 26 - Grounding and Bonding for Electrical System \
B. Section 26 05 35 - Surface Raceways: Surface raceway syst€n gtling multioutlet
assemblies.
C. Section 26 05 37 - Boxes.
D. Section 26 05 53 - Identification for Electrical Syst
requirements.
E. Section 26 09 23 - Lighting Control Devices:d
occupancy sensors, in-wall time switches, a
F. Section 26 27 17 - Equipment Wiring: Cords an@plfgds for equipment.
1.03 REFERENCE STANDARDS
A. FS W-C-596 - Connector, Electri WBecneral Specification for; Federal Specification.
B. FS W-S-896 - Switches, Tq and Lock), Flush-mounted (General Specification);

Federal Specification.
NECA 1 - Standard f

4D - Cover Plates for Flush-Mounted Wiring Devices.
UL 943 - Ground-Fault Circuit-Interrupters.
ISTRATIVE REQUIREMENTS

Coordination:

1. Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed
under other sections or by others.

2.  Coordinate wiring device ratings and configurations with the electrical requirements of
actual equipment to be installed.

3. Coordinate the installation and preparation of uneven surfaces, such as split face block, to
provide suitable surface for installation of wiring devices.
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4.  Notify Architect of any conflicts or deviations from the contract documents to obtain
direction prior to proceeding with work.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide manufacturer's catalog information showing dimensions, colors, and
configurations.

C. Manufacturer's Installation Instructions: Indicate application conditions and limitaffons e
stipulated by product testing agency. Include instructions for storage, handlin tection,
examination, preparation, and installation of product.

1.06 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced docum r ib88 execution

en D
requirements.
C. Manufacturer Qualifications: Company specializing in manufa e products specified in
this section with minimum three years documented ex

1.07 DELIVERY, STORAGE, AND PROTECTION
A. Store in a clean, dry space in original manufacturer C until ready for installation.
1.08 EXTRA MATERIALS
A. See Section 01 60 00 - Product Requirements
B. Furnish two of each style, size, and figi
PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Hubbell Incorporated; :

ditional provisions.

of Legrand North America, Inc; : www.legrand.us
.cooperwiringdevices.com.

2.02
e wiring devices suitable for intended use and with ratings adequate for load served.

For single receptacles installed on an individual branch circuit, provide receptacle with ampere
ting not less than that of the branch circuit.

C. Provide weather resistant GFI receptacles with specified weatherproof covers for all receptacles
installed outdoors or in damp or wet locations.

D. Provide GFI protection for all receptacles installed within 6 feet of sinks.
E. Unless noted otherwise, do not use combination switch/receptacle devices.
F. For flush floor service fittings, use carpet flanges for installations in carpeted floors.
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2.03 ALL WIRING DEVICES

A. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the
purpose specified and indicated.

B. Finishes:
2.04 WALL SWITCHES

A. Manufacturers:
1. Hubbell Incorporated; : www.hubbell-wiring.com.
2. Leviton Manufacturing Company, Inc; : www.leviton.com.
3. Pass & Seymour, a brand of Legrand North America, Inc; :
4. Substitutions: See Section 01 60 00 - Product Requirements.

B. All Wall Switches: AC only, quiet operating, general-use snap switc
contacts, complying with NEMA WD 1 and NEMA WD 6, and listegha

1. Wiring Provisions: Terminal screws for side wiring and &
back wiring with separate ground terminal screw.

C. Standard Wall Switches: Commercial specification grdd 77 V with standard toggle
i hrow, double pole single throw,

WD 1.
1.  Body and Handle: White plastic with togg
2. Ratings:

a. Voltage: 120 - 277 vol

b. Current: 20 amperes.
3. Ratings: Match branc

E. Switch Types: Single pole
2.05 RECEPTACLES

A. Manufacturers:

1. Hubbell Incorpofated; : www.hubbell-wiring.com.

2. Levitopg¥anufactu Company, Inc; : www.leviton.com.
eymour, a brand of Legrand North America, Inc; : www.legrand.us
. See Section 01 60 00 - Product Requirements.

: Self-grounding, complying with NEMA WD 1 and NEMA WD 6, and listed as
h UL 498, and where applicable, FS W-C-596; types as indicated on the drawings.
rovisions: Terminal screws for side wiring or screw actuated binding clamp for

3 iring with separate ground terminal screw.

EMA configurations specified are according to NEMA WD 6.

Convenience Receptacles:
Standard Convenience Receptacles: Industrial specification grade, 20A, 125V, NEMA
5-20R; single or duplex as indicated on the drawings.

D. GFI Receptacles:
1. All GFI Receptacles: Provide with feed-through protection, light to indicate ground fault
tripped condition and loss of protection, and list as complying with UL 943, class A.
E. Receptacles: Heavy duty, complying with NEMA WD 6 and WD 1.
1. Device Body: Black plastic.
2. Configuration: NEMA WD 6, type as specified and indicated.

F. Convenience Receptacles: Type 5 - 20.

load characteristics.

Pble, 3-way, and 4-way.
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G. Single Convenience Receptacles.

Duplex Convenience Receptacles.

GFCI Receptacles: Convenience receptacle with integral ground fault circuit interrupter to meet
regulatory requirements.

2.06 TELEPHONE JACKS

A. Product: AMP manufacturing
B. Substitutions: See Section 01 60 00 - Product Requirements.
2.07 WALL PLATES

A. Manufacturers:
1. Hubbell Incorporated; : www.hubbell-wiring.com.
2. Leviton Manufacturing Company, Inc; : www.leviton.com.
3. Pass & Seymour, a brand of Legrand North America, Inc; .us
4. Substitutions: See Section 01 60 00 - Product Require

B. All Wall Plates: Comply with UL 514D.
1.  Configuration: One piece cover as required for qie s of corresponding wiring

devices.

2. Size: Standard; .
3. Screws: Metal with slotted heads finish a plate finish.

C. Stainless Steel Wall Plates: Brushed satin 302 stainless steel.

D. Decorative Cover Plates: stainless steel.

E. Jumbo Cover Plates: stainless steg

F. Weatherproof Cover Plates: Ga @ ppetal with hinged cover.

2.08 FLOOR BOX SERVICE FITTIN

A. Manufacturers:
1. Hubbell Incorpor; bbell-wiring.com.
2. Thomas & Beit§ Cogpo Y. www.tnb.com.
3. Wiremold, ab f Legrand North America, Inc; : www.legrand.us
4. Substitutions: S ection 01 60 00 - Product Requirements.

B. Descriptio ervice fittings compatible with floor boxes provided under Section 26 05 37 with
all comp8@hent§y adapters, and trims required for complete installation.

C. Flu

0 Fittings:
Service Flush Combination Outlets:
er: Rectangular.
onfiguration:

~

1) Power: One standard convenience duplex receptacle(s) with duplex flap

opening(s).
2) Communications:
Accessories:

a. Carpet Flanges: Finish to match covers; configuration as required to accommodate
specified covers.

PART 3 EXECUTION
3.01 EXAMINATION

A
B.

Verify that field measurements are as shown on the drawings.

Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate devices and conductors in accordance with NFPA 70.
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C. Verify that wall openings are neatly cut and will be completely covered by wall plates.

D. Verify that final surface finishes are complete, including painting.

E. Verify that floor boxes are adjusted properly.

F. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
wiring devices.

G. Verify that openings in access floor are in proper locations.

H. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surfac
B. Clean dirt, debris, plaster, and other foreign materials from outlet bo
3.03 INSTALLATION

A. Perform work in a neat and workmanlike manner in accordang€g CA" and, where
applicable, NECA 130, including mounting heights specified in the dards unless
otherwise indicated.

B. Perform work in a neat and workmanlike manner in ac@g ewvith NECA 1, including
mounting heights specified in that standard unless@gher? plicated.

C. Coordinate locations of outlet boxes provided r Segtion26 05 37 as required for installation
of wiring devices provided under this sectio

D. Install wiring devices in accordance with man instructions.

E. Install permanent barrier between wiring ices when voltage between adjacent
devices exceeds 300 V.

F. Where required, connect wiring de using pigtails not less than 6 inches long. Do not
connect more than one co ing device terminals.

G. Connect wiring devices_by onductor clockwise 3/4 turn around screw terminal and
tightening to proper by the manufacturer. Where present, do not use push-in
pressure terminal Yy on screw-actuated binding.

H.

l.

J.

K. itches with OFF position down.

L. neutral conductor on branch circuits utilizing wall dimmers.

M. cally mounted receptacles with grounding pole on top and horizontally mounted

o

cles with grounding pole on left.

nstall wall plates to fit completely flush to wall with no gaps and rough opening completely
vered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this
requirement.

Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed or
designated for future use.

Install receptacles with grounding pole on top.
Connect wiring device grounding terminal to outlet box with bonding jumper.
Install decorative plates on switch, receptacle, and blank outlets in finished areas.
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S. Connect wiring devices by wrapping conductor around screw terminal.

-

Use jumbo size plates for outlets installed in masonry walls.

U. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above
accessible ceilings, and on surface mounted outlets.

3.04 INTERFACE WITH OTHER PRODUCTS

A. Coordinate locations of outlet boxes provided under Section 26 05 37 to obtain m
heights.

Install wall switch 48 inches above finished floor.
Install convenience receptacle 18 inches above finished floor.
Install convenience receptacle 6 inches above backsplash of counte

Install telephone jack 18 inches above finished floor.

nmoow

Install telephone jack for side-reach wall telephone to positio
above finished floor.

o

Install telephone jack for forward-reach wall telephone ig
above finished floor.

H. Coordinate installation of access floor boxes with
09 69 00.

I.  Coordinate the installation of wiring device
Section 26 05 40.

3.05 FIELD QUALITY CONTROL
A. Perform field inspection, testing, afl

C. Operate each wall switch,
proper operation.

Operate each wall s
e device is energized.
rify operation and proper polarity.

ean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

END OF SECTION
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SECTION 26 28 13
FUSES
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Fuses.
1.02 REFERENCE STANDARDS
A. NEMA FU 1 - Low Voltage Cartridge Fuses; National Electrical Manufacturers Agsocidtion

B. NFPA 70 - National Electrical Code; National Fire Protection Association.
C. UL 248-1 - Low-Voltage Fuses - Part 1: General Requirements.
1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submitig®egec esy
% dltage and current
ratings, interrupting ratings, time-current curves, and curr 3 rves.
1.04 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.
B. Manufacturer Qualifications: Company specializi turing the products specified in
[ XD

nce and with service facilities within

B. Product Data: Provide manufacturer's standard data sheets
li

C. Products: Listed and classified by Underwriters\@ab@ratories Inc. as suitable for the purpose
specified and indicated.

1.05 MAINTENANCE MATERIALS
A. See Section 01 60 00 - ProdyetiRe ments, for additional provisions.
B. Furnish two fuse pullers.

C. Furnish three of eac e
PART 2 PRODUCTS
2.01 MANUFACTURERS

Jlittelfuse.com.
See Section 01 60 00 - Product Requirements.

ide products listed and classified by Underwriters Laboratories Inc. as suitable for the
purpOse indicated.

B. less specifically indicated to be excluded, provide fuses for all fusible equipment as required
for a complete operating system.

Provide fuses of the same type, rating, and manufacturer within the same switch.
Comply with UL 248-1.

E. Unless otherwise indicated, provide cartridge type fuses complying with NEMA FU 1, Class and
ratings as indicated.

F. Voltage Rating: Suitable for circuit voltage.

o0

G. Power Load Feeder Switches: Class RK1 (time delay).
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H. Motor Load Feeder Switches: Class RK1 (time delay).
I.  Other Feeder Switches: Class RK1 (time delay).
J.  General Purpose Branch Circuits: Class RK1 (time delay).
K. Motor Branch Circuits: Class L time delay.
L. Lighting Branch Circuits: Class G.
2.03 CLASS RK1 (TIME DELAY) FUSES

A. Manufacturers:
1. Bussman Corp.
2. Substitutions: See Section 01 60 00 - Product Requirements.

B. Construction: Current limiting, dual-element fuse, 10 seconds mini 00% rated amps,
with copper fuse element. W\

2.04 CLASS G FUSES
PART 3 EXECUTION

3.01 INSTALLATION
A. Do not install fuses until circuits are ready to be energ
B. Install fuses with label oriented such that manufactuf€s, t d size are easily read.

END OF
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SECTION 26 28 18
ENCLOSED SWITCHES
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Fusible switches.
B. Nonfusible switches.
1.02 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.

B. Section 26 05 29 - Hangers and Supports for Electrical Systems.

C. Section 26 05 53 - Identification for Electrical Systems: Identification s and
requirements.

D. Section 26 28 13 - Fuses.
1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electricg cti@fY, National Electrical
Contractors Association.

B. NEMA FU 1 - Low Voltage Cartridge Fuses; Natior& anufacturers Association.

C. NEMAKS 1 - Enclosed and Miscellaneous D ipment Switches (600 Volts
Maximum); National Electrical Manufacture

D. NETA STD ATS - Acceptance Testin Specific or Electrical Power Distribution
Equipment and Systems; Internatio ctrical T€sting Association.

E. NFPA 70 - National Electrical Co
1.04 SUBMITTALS
A. See Section 01 30 00 - Ad

B. Product Data: Provi
switches and othe

C. Project Record Doc
1.05 QUALITY ASS NCE
A. Confor réguirements of NFPA 70.
PART 2 PROD

2.01 MANU @
. ton D

ral Electric Company; Model : www.geindustrial.com.

ire Protection Association.

nts: Record actual locations of enclosed switches.

RS
ation; Cutler-Hammer Products; Model : www.eaton.com.

ider Electric; Square D Products; Model : www.schneider-electric.us.
bstitutions: See Section 01 60 00 - Product Requirements.
2.02 COMPONENTS

A. Fusible Switch Assemblies: NEMA KS 1, Type HD enclosed load interrupter knife switch.
1.  Externally operable handle interlocked to prevent opening front cover with switch in ON
position.
2. Handle lockable in OFF position.
3. Fuse clips: Designed to accommodate NEMA FU1, Class R fuses.

B. Nonfusible Switch Assemblies: NEMA KS 1, Type HD enclosed load interrupter knife switch.
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C.

1.  Externally operable handle interlocked to prevent opening front cover with switch in ON
position.

2. Handle lockable in OFF position.

Enclosures: NEMA KS 1.

1. Interior Dry Locations: Type 1.
2.  Exterior Locations: Type 3R.

PART 3 EXECUTION
3.01 INSTALLATION

A
B.

C.

nom

AT I

3.02 FIELD QUALITY CONTR

Install enclosed switches in accordance with manufacturer's instructions.

Install enclosed switches securely, in a neat and workmanlike manner i e with NECA
1.

Arrange equipment to provide minimum clearances in accordan ith Man turer's
instructions and NFPA 70.

Provide required supports in accordance with Section 26 05 2

Install enclosed switches plumb.

Except where indicated to be mounted adjacent to the
switches such that the highest position of the oper:
above the floor or working platform.

they supply, mount enclosed
adlegfioes not exceed 79 inches

Provide grounding and bonding in accorda tion 26 05 26.

Provide identification nameplate for each enclosg tch in accordance with Section 26 05 53.
Provide arc flash warning labels in NFPA 70

Install fuses in fusible disconnec

Apply adhesive tag on insid ch fused switch indicating NEMA fuse class and size
installed.

END OF SECTION
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SECTION 26 43 00
SURGE PROTECTIVE DEVICES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Surge protective devices for service entrance locations.

B. Surge protective devices for distribution locations.
1.02 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding.
Section 26 27 26 - Wiring Devices: Receptacles with integral surge pr:
Section 26 24 13 - Switchboards.
Section 26 24 16 - Panelboards.

Section 27 10 05 - Structured Cabling for Voice and Data: PrQ communications
service entrance.

1.03 ABBREVIATIONS AND ACRONYMS
A. EMI/RFI: Electromagnetic Interference/Radio Frequen® gfence.
B. SPD: Surge Protective Device. \

1.04 REFERENCE STANDARDS ’
A. NECA 1 - Standard for Good Workmanship in t@ al Construction.
B. ipment @000 Volts Maximum).
C. ifications for Electrical Power Distribution

D. Al Cod
E. ge Prote@tive Devices.
1.05 ADMINISTRATIVE RE ; S

size and location of overcurrent device compatible with the actual
d location to be installed. Notify Architect of any conflicts or deviations

moom

@: Include detailed component information, voltage, surge current ratings, repetitive
capacity, voltage protection rating (VPR) for all protection modes, maximum
operating voltage (MCOV), nominal discharge current (I-n), short circuit current
SCCR), connection means including any required external overcurrent protection,
enclosure ratings, outline and support point dimensions, weight, service condition requirements,
d installed features.

1.  SPDs with EMI/RFI filter: Include noise attenuation performance.

C. Shop Drawings: Include wiring diagrams showing all factory and field connections with wire and
circuit breaker/fuse sizes.

D. Certificates: Manufacturer's documentation of listing for compliance with the following
standards:
1. UL 1449.
2. UL 1283 (for Type 2 SPDs).
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E. Manufacturer's Installation Instructions: Include application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

F. Operation and Maintenance Data: Include information on status indicators and recommended
maintenance procedures and intervals.

G. Warranty: Submit sample of manufacturer's warranty and documentation of final e ted
warranty completed in Owner's name and registered with manufacturer.

H. Project Record Documents: Record actual connections and locations of surge pgotective
devices.

1.07 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced documen execution

requirements.

C. Manufacturer Qualifications: Company specializing in manufac products specified in

this section with minimum three years documented exp,

1.08 DELIVERY, STORAGE, AND PROTECTION

A. Store in a clean, dry space in accordance with man it ritten instructions.
1.09 FIELD CONDITIONS

A. Maintain field conditions within manufacture
installation.

1.10 WARRANTY
A. See Section 01 78 00 - Closeout

B. Manufacturer's Warranty:
of surge protective deviceg
workmanship.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Basis of De
product

service conditions during and after

r additional warranty requirements.

um five year warranty covering repair or replacement
nce of failure due to defective materials or

n: Schnel@er Electric; Square D Brand Surgelogic Products as indicated under
s) below; www.surgelogic.com.

ined from a single supplier.
E PROTECTIVE DEVICES
escription: Factory-assembled surge protective devices (SPDs) for 60 Hz service, listed and

classified by Underwriters Laboratories Inc. as suitable for the purpose specified and indicated;
system voltage as indicated on the drawings.

B. Protected Modes:
1.  Woye Systems: L-N, L-G, N-G, L-L.

C. UL 1449 Voltage Protection Ratings (VPRs):
1. Equivalent to basis of design.

D. UL 1449 Maximum Continuous Operating Voltage (MCOV): Not less than 115% of nominal
system voltage.
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Enclosure Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
1. Indoor clean, dry locations: Type 1.

Mounting for Field-installed, Externally Mounted SPDs: Unless otherwise indicated, as specified
for the following locations:

Equipment Containing Factory-installed, Internally Mounted SPDs: Listed and labe sa
complete assembly including SPD.
1.  Switchboards: See Section 26 24 13.

2.03 SURGE PROTECTIVE DEVICES FOR SERVICE ENTRANCE LOCATIONS

A.

©mmoo

2.04

mmoow

Unless otherwise indicated, provide field-installed, externally mounted talled,
internally mounted SPDs.
List and label as complying with UL 1449, Type 1 when connecte Si f service
disconnect overcurrent device and Type 1 or 2 when connect sidg of service
disconnect overcurrent device.
Provide SPDs utilizing field-replaceable modular or non-a ion circuits
Surge Current Rating: Not less than 120 kA per mod€il per phase.
Repetitive Surge Current Capacity: Not less than 0
UL 1449 Nominal Discharge Current (I-n): 2
UL 1449 Short Circuit Current Rating (SCC than the available fault current at the
installed location as indicated on the drawings:
Diagnostics:
1.  Protection Status Monitoring fle indicator lights to report the protection for each
phase.
2. Alarm Notification: Pr 7 or light and audible alarm to report alarm condition.
Provide button to ma udible alarm.
Basis of Design: Sc Square D Brand Surgelogic Products;
www.surgelogic.co
1. Field-installe nally Mounted Surge Protective Devices:
a. EMA Series§Replaceable modules; 200 kA SCCR; individually fused MOVs, thermal
g; dry contacts; EMI/RFI filtering; surge counter; duty cycle tested for 20,000
ses; 10 year warranty.
2. lled, Internally Mounted Surge Protective Devices:
A Serfes: Replaceable modules; 200 kA SCCR; individually fused MOVs, thermal
ing; dry contacts; EMI/RFI filtering; surge counter; duty cycle tested for 20,000
bulses; 10 year warranty.
UR OTECTIVE DEVICES FOR DISTRIBUTION LOCATIONS
otherwise indicated, provide field-installed, externally mounted or factory-installed,
internally mounted SPDs.
List and label as complying with UL 1449, Type 1 or Type 2.
Provide SPDs utilizing field-replaceable modular or non-modular protection circuits.
Surge Current Rating: Not less than 80 kA per mode/160 kA per phase.
UL 1449 Nominal Discharge Current (I-n): 20 KA.
UL 1449 Short Circuit Current Rating (SCCR): Not less than the available fault current at the
installed location as indicated on the drawings.
Diagnostics:
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1.  Protection Status Monitoring: Provide indicator lights to report the protection status for
each phase.

2. Alarm Notification: Provide indicator light and audible alarm to report alarm condition.
Provide button to manually silence audible alarm.

H. Provide surge rated integral disconnect switch for SPDs not connected to a dedicated circuit
breaker or fused switch or not direct bus connected.

I.  Basis of Design: Schneider Electric; Square D Brand Surgelogic Products;
www.surgelogic.com.
1.  Field-installed, Externally Mounted Surge Protective Devices:

a. EMA Series: Replaceable modules; 200 kA SCCR; individually fus
fusing; dry contacts; EMI/RFI filtering; surge counter; duty cy
impulses; 10 year warranty.

1)  Furnished with integral switch option where indicated.
2.  Factory-installed, Internally Mounted Surge Protective Deyi

a. IMA Series: Replaceable modules; 200 kA SCCR;
fusing; dry contacts; EMI/RFI filtering; surge counter;
impulses; 10 year warranty.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that field measurements are as shown

gs.
B. Verify that the service voltage and configuratiQy
service voltage and configuration at the locatio

C. Verify that electrical equipment is rg
overcurrent device is consistent Wi
instructions.

) accept connection of the SPD and that installed
inements of the drawings and manufacturer's

0 bondifg i accordance with Section 26 05 26, including bonding
ice enfrance and separately derived systems where applicable. Do
nciesfhave been corrected.
E. Verify that conditio atisfactory for installation prior to starting work.
3.02 INSTALLATION
A. Perform

B. Install SPD in

D. Verify system grounding ag
of neutral and ground for s
not energize SPD unjiPdefi

in a neat and workmanlike manner in accordance with NECA 1.
ordance with manufacturer's instructions.

uctors with minimum ampacity as indicated on the drawings, as required by NFPA
nd hot less than manufacturer's recommended minimum conductor size.

conductors between SPD and equipment terminations as short and straight as possible,
ot exceeding manufacturer's recommended maximum conductor length. Breaker locations
ay be reasonably be rearranged in order to provide leads as short and straight as possible.
Twist conductors together to reduce inductance.

F. Do not energize SPD until bonding of neutral and ground for service entrance and separately
derived systems is complete in accordance with Section 26 05 26 where applicable. Replace
SPDs damaged by improper or missing neutral-ground bond.

3.03 FIELD QUALITY CONTROL

A. Perform inspection, testing, and adjusting in accordance with Section 01 40 00.
B. Inspect and test in accordance with NETA STD ATS, except Section 4.
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C. Perform inspections and tests listed in NETA STD ATS Section 7.19.1.

Procure services of a qualified manufacturer's representative to observe installation and assist
in inspection, testing, and adjusting. Include manufacturer's reports with field quality control

submittals.

3.04 CLEANING
A. Repair scratched or marred exterior surfaces to match original factory finish.

\J
$
2

o
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