
SECTION 23 81 27

SMALL SPLIT-SYSTEM HEATING AND COOLING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Air cooled condensing units.

B. Indoor ductless fan & coil units.

C. Controls. 

1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete:  Mounting pad for outdoor unit.

B. Section 22 10 05 - Plumbing Piping:  Indoor coil condensate drain.

C. Section 23 09 13 - Instrumentation and Control Devices for HVAC:  Thermostats, 
humidistats, time clocks.

D. Section 23 09 23 - Direct Digital Controls Systems for HVAC.

E. Section 23 09 93 - Sequence of Operations for HVAC.  

F. Section 26 27 17 - Equipment Wiring:  Electrical characteristics and wiring connections and 
installation and wiring of thermostats and other controls components.

1.03 REFERENCE STANDARDS

A. AHRI 270 - Sound Rating of Outdoor Unitary Equipment; Air-Conditioning, Heating, and 
Refrigeration Institute.

B. AHRI 520 - Performance Rating of Positive Displacement Condensing Units; 
Air-Conditioning, Heating, and Refrigeration Institute.

C. AHRI 610 - Performance Rating of Central System Humidifiers for Residential Applications; 
Air Conditioning, Heating, and Refrigeration Institute.

D. ASHRAE Std 15 - Safety Standard for Refrigeration Systems; American Society of Heating, 
Refrigerating and Air-Conditioning Engineers, Inc. (ANSI/ASHRAE Std 15).

E. ASHRAE Std 23.1 - Methods of Testing for Rating Positive Displacement Refrigerant 
Compressors and Condensing Units; American Society of Heating, Refrigerating and 
Air-Conditioning Engineers, Inc..

F. ASHRAE Std 52.1 - Gravimetric and Dust-Spot Procedures for Testing Air-Cleaning Devices 
Used in General Ventilation for Removing Particulate Matter; American Society of Heating, 
Refrigerating and Air-Conditioning Engineers, Inc..

G. ASHRAE Std 90.1 - Energy Standard for Buildings Except Low-Rise Residential Buildings; 
American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. 
(ANSI/AHSRAE/IESNA Std 90.1).

H. ASHRAE Std 90.2 - Energy-Efficient Design of New Low-Rise Residential Buildings; 
American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc..
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I. ASHRAE Std 103 - Methods of Testing for Annual Fuel Utilization Efficiency of Residential 
Central Furnaces and Boilers; American Society of Heating, Refrigerating and 
Air-Conditioning Engineers, Inc..

J. NEMA MG 1 - Motors and Generators; National Electrical Manufacturers Association.

K. NFPA 31 - Standard for the Installation of Oil Burning Equipment; National Fire Protection 
Association.

L. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 
National Fire Protection Association.

M. NFPA 90B - Standard for the Installation of Warm Air Heating and Air Conditioning Systems; 
National Fire Protection Association.

N. NFPA 211 - Standard for Chimneys, Fireplaces, Vents, and Solid Fuel-Burning Appliances; 
National Fire Protection Association.

O. UL 207 - Refrigerant-Containing Components and Accessories, Nonelectrical; Underwriters 
Laboratories Inc..

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide rated capacities, weights, accessories, electrical nameplate data, and 
wiring diagrams.

C. Shop Drawings:  Indicate assembly, required clearances, and location and size of field 
connections.

D. Design Data:  Indicate refrigerant pipe sizing.

E. Manufacturer's Instructions:  Indicate rigging, assembly, and installation instructions.

F. Project Record Documents:  Record actual locations of components and connections.

G. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating 
instructions, installation instructions, maintenance and repair data, and parts listing.

H. Warranty:  Submit manufacturers warranty and ensure forms have been filled out in Red Clay 
Consolidated School District s name and registered with manufacturer.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 
specified in this section, with minimum 10 years of documented experience.

B. Installer Qualifications:  Company specializing in performing the work of this section with 
minimum 5 years of documented experience and approved by manufacturer.

1.06 WARRANTY 

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Provide five year manufacturers warranty for heat exchangers, condensing units, and 
compressors.

C. Provide five year manufacturers warranty for electronic air cleaners.

1.07 EXTRA MATERIALS
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A. See Section 01 60 00 - Project Requirements, for additional provisions.

B. Provide two filters for each indoor unit.

C. Provide two pilot thermocouples.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Sanyo:  

B. Mitsubishi:  

C. LG:  

D. Daikin.

E. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 SYSTEM DESIGN

A. Split-System Heating and Cooling Units:  Self-contained, packaged, matched 
factory-engineered and assembled, pre-wired indoor and outdoor units; UL listed. 
1. Heating and Cooling:  Air-source electric heat pump located in outdoor unit with 

evaporator coil in central ducted indoor unit.
2. Heating:  Natural gas fired; As scheduled.
3. Cooling:  Outdoor electric condensing unit with evaporator coil in central ducted indoor 

unit or coils in multiple .
4. Provide refrigerant lines internal to units and between indoor and outdoor units, factory 

cleaned, dried, pressurized and sealed, with insulated suction line.

B. Performance Requirements:  See Drawings for additional requirements.
1. Efficiency:  Energy Efficiency Rating (EER)/Coefficient of Performance (COP) not less 

than requirements of ASHRAE Std 90.1; seasonal efficiency to ASHRAE Std 103.

2.03 INDOOR UNITS FOR DUCTED SYSTEMS

A. Indoor Units:  Self-contained, packaged, factory assembled, pre-wired unit consisting of 
cabinet, supply fan, heating and cooling element(s), controls, and accessories; wired for 
single power connection with control transformer.
1. Air Flow Configuration:  Counterflow, with additional steel base; counterflow or 

horizontal as scheduled.
2. Cabinet:  Steel with baked enamel finish, easily removed and secured access doors with 

safety interlock switches, glass fiber insulation with reflective liner.  

B. Supply Fan:  Centrifugal type rubber mounted with direct or belt drive with adjustable variable 
pitch motor pulley.
1. Motor:  NEMA MG 1;  1750 rpm single speed or multiple speed as scheduled 

permanently lubricated, hinge mounted.
2. Motor Electrical Characteristics: 

C. Air Filters:  1 inch thick glass fiber, disposable type arranged for easy replacement.

D. Evaporator Coils:  Copper tube aluminum fin assembly, galvanized or polymer drain pan 
sloped in all directions to drain, drain connection, refrigerant piping connections, restricted 
distributor or thermostatic expansion valve.
1. Construction and Ratings:  In accordance with AHRI 210/240 and UL listed.
2. Manufacturers:  System manufacturer.
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2.04 INDOOR UNITS FOR DUCTLESS SYSTEMS

A. Indoor Units:  Self-contained, packaged, factory assembled, pre-wired unit consisting of 
cabinet, supply fan, evaporator coil, and controls; wired for single power connection with 
control transformer.

B. Evaporator Coils:  Copper tube aluminum fin assembly, galvanized or polymer drain pan 
sloped in all directions to drain, drain connection, refrigerant piping connections, restricted 
distributor or thermostatic expansion valve.
1. Construction and Ratings:  In accordance with AHRI 210/240 and UL listed.
2. Manufacturer:  System manufacturer.

2.05 OUTDOOR UNITS

A. Outdoor Units:  Self-contained, packaged, pre-wired unit consisting of cabinet, with 
compressor and condenser.
1. Cabinet:  Steel with baked enamel finish, easily removed and secured access doors with 

safety interlock switches, glass fiber insulation with reflective liner.  
2. Construction and Ratings:  In accordance with AHRI 210/240 with testing in accordance 

with ASHRAE Std 23 and UL listed.

B. Compressor:  As scheduled ARI 520; hermetic, single or two speed 1800 and 3600 rpm, 
resiliently mounted integral with condenser, with positive lubrication, crankcase heater, high 
pressure control, motor overload protection, service valves and drier.  Provide time delay 
control to prevent short cycling and rapid speed changes.

C. Air Cooled Condenser:  ARI 520;   Aluminum fin and copper tube coil, with direct drive axial 
propeller fan resiliently mounted, galvanized fan guard.

D. Accessories:  Filter drier, high pressure switch (manual reset), low pressure switch 
(automatic reset), service valves and gage ports, thermometer well (in liquid line).      
1. Provide thermostatic expansion valves.
2. Provide heat pump reversing valves.

E. Operating Controls:
1. Control by room thermostat to maintain room temperature setting.
2. Low Ambient Kit:  Provide refrigerant pressure switch to cycle condenser fan on when 

condenser refrigerant pressure is above 285 psig and off when pressure drops below 
140 psig for operation to 0 degrees F.

F. Mounting Pad:  Minimum square; minimum of two located under cabinet feet.  

2.06 ACCESSORY EQUIPMENT 

A. Room Humidistat:  Electric, adjustable, to energize humidifier when fan operating, to maintain 
setting.

B. Room Thermostat:  Wall-mounted, electric solid state microcomputer based room thermostat 
with remote sensor to maintain temperature setting; low-voltage; with following features:
1. System selector switch (heat-off-cool) and fan control switch (auto-on).
2. Automatic switching from heating to cooling.
3. Preferential rate control to minimize overshoot and deviation from setpoint.
4. Set-up for four separate temperatures per day.
5. Instant override of setpoint for continuous or timed period from one hour to 31 days.
6. Short cycle protection.
7. Programming based on every day of the week.

WILLIAM F. COOKE ELEMENTARY SCHOOL - CD SUBMISSION 2012080.00

SMALL SPLIT-SYSTEM HEATING AND COOLING  23 81 27 - 4 



8. Selection features including degree F or degree C display, 12 or 24 hour clock, 
keyboard disable, remote sensor, fan on-auto.

9. Battery replacement without program loss.
10. Thermostat display:

a. Time of day.
b. Actual room temperature.
c. Programmed temperature.
d. Programmed time.
e. Duration of timed override.
f. Day of week.
g. System mode indication:  heating, cooling, fan auto, off, and on, auto or on, off.

11. Manufacturers:
a. Matching unit manufacturer or provided by Building Automation System vendor..

PART 3  EXECUTION

3.01 EXAMINATION 

A. Verify that substrates are ready for installation of units and openings are as indicated on 
shop drawings.  

B. Verify that proper power supply is available and in correct location.

C. Verify that proper fuel supply is available for connection.

D. Verify that water supply is available for humidifier.

3.02 INSTALLATION 

A. Install in accordance with manufacturer's instructions and requirements of local authorities 
having jurisdiction.

B. Install in accordance with NFPA 90A and NFPA 90B.

C. Provide vent connections in accordance with NFPA 211.

D. Install refrigeration systems in accordance with ASHRAE Std 15.

E. Mount counterflow furnaces installed on combustible floors on additive base.

END OF SECTION
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