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SECTION 23 74 15 

 

ROOFTOP AIR CONDITIONING UNIT (CAV) 

 

1. GENERAL 

 

1.1 SUMMARY 

 
A. Section Includes: Provide packaged rooftop type air conditioning units with accessories. 

 
B. RELATED SECTIONS: 

 
1. Mechanical Materials and Methods, Section 23 05 05. 
2. Basic Electrical Materials and Methods, Section 26 05 05.  

 
1.2 REFERENCES 

 
A. ANSI/NFPA 90A - Installation of Air Conditioning and Ventilation Systems. 
 
B. ARI 210 - Unitary Air-Conditioning Equipment. 

 
C. ARI 240 - Air Source Unitary Heat Pump Equipment. 

 
D. ARI 270 - Sound Rating of Outdoor Unitary Equipment. 

 
1.3 SUBMITTALS 

 
A. Product Data:  Include manufacturer's technical data for each RTU, including rated 

capacities, dimensions, required clearances, characteristics, furnished specialties, and 
accessories. 
 

B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, 
required clearances, method of field assembly, components, and location and size of each 
field connection. 
 

C. Wiring Diagrams:  Power, signal, and control wiring. 
 

D. Coordination Drawings:  Plans and other details, drawn to scale, on which the following 
items are shown and coordinated with each other, using input from installers of the items 
involved: 

 
1. Structural members to which RTUs will be attached. 
2. Roof openings 
3. Roof curbs and flashing. 

 
E. Field quality-control test reports. 
 
F. Operation and Maintenance Data:  For RTUs to include in emergency, operation, and 

maintenance manuals. 
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G. Startup Test Reports:  Submit written test reports documenting the activities required by 3.2 
– Installation , 3.3 – Connections, and 3.5 – Contractor Startup and Reporting.  These 
reports are to be submitted two weeks after the startup is completed. 

 
H. Training Reports:  Submit reports on training documenting dates and attendance. 

 
1.4 QUALITY ASSURANCE 
 

A. ARI Compliance: 
 
1 Comply with ARI 210/240 and ARI 340/360 for testing and rating energy 

efficiencies for RTUs. 
2 Comply with ARI 270 for testing and rating sound performance for RTUs. 

 
B. ASHRAE Compliance: 

1 Comply with ASHRAE 15 for refrigeration system safety. 
2 Comply with ASHRAE 33 for methods of testing cooling and heating coils. 
3 Comply with ASHRAE/IESNA 90.1 for minimum efficiency of heating and 

cooling. 
 

C. NFPA Compliance:  Comply with NFPA 90A and NFPA 90B. 
 

D. UL Compliance:  Comply with UL 1995. 
 

E. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and 
marked for intended use. Unit shall comply with Chicago Electrical & Refrigeration Codes. 

 
F. Safety Standards: 

 
1. Design manufacture and installation of mechanical refrigeration equipment:  ANSI 

B9.1 
2. Machinery Guards:  Provide guards as shown in AMCA 410 for belts, chains, 

couplings, pulleys, sheaves, shafts, gears and other moving parts regardless of 
height above the floor.  Drive guards may be excluded where motors and drives are 
inside factory fabricated unit casings. 

3. Corrosion Prevention:  Unless specified otherwise, equipment fabricated from 
ferrous metals that do not have a zinc-coating conforming to ASTM A386 or a 
duplex coating of zinc and paint shall be treated for prevention of rust with a factory 
coating or paint system that will withstand 125 hours in a salt-spray fog test, except 
that equipment located outdoors shall be tested for 500 hours.  The salt-spray fog 
test shall be in accordance with ASTM B117 using a 20 percent sodium chloride 
solution.  Immediately after completion of the test, the coating shall show no signs 
of blistering, wrinkling or cracking, no loss of adhesion, and the specimen shall 
show no signs of rust creepage beyond 1/8 inch on either side of the scratch mark.  
The film thickness of the factory coating or paint system applied on the equipment 
shall be not less than film thickness used on the test specimen. 

 
1.5 DELIVERY, STORAGE AND HANDLING 
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A. Follow manufacturer’s instructions for unloading, rigging and storage of equipment. 
 

B. Maintain manufacturer’s recommended temperature and humidity limits during storage and 
installation.  Protect equipment from dirt, dust and other jobsite contaminants and conditions 
detrimental to the equipment. 

 
1.6 COORDINATION 

 
A. Verify dimensions of existing roof curbs and duct connections. 

 
B. Coordinate RTU removal and installation schedules with Owner. 

 
1.7 EXTRA MATERIALS 

 
A. Furnish extra materials described below that match products installed and that are packaged 

with protective covering for storage and identified with labels describing contents. 
 

B. Fan Belts:  One set for each belt-driven fan. 
 

C. Filters:  One set of filters for each unit. 
 
1.8 WARRANTY 

A. Warranty:  Manufacturer's standard form in which manufacturer agrees to replace components 
of RTUs that fail in materials or workmanship within specified warranty period. Provide 
warranty on materials and labor for 18 months starting from date of delivery, or one year from 
date of substantial completion, whichever is longer. 

B. Warranty Period for Compressors:  Manufacturer's standard, but not less than five years 
from date of Substantial Completion. 

C. Warranty Period for Gas Furnace Heat Exchangers:  Manufacturer's standard, but not less 
than five years from date of Substantial Completion. 

D. Warranty Period for Solid-State Ignition Modules:  Manufacturer's standard, but not less 
than three years from date of Substantial Completion. 

E. Warranty Period for Control Boards:  Manufacturer's standard, but not less than three years 
from date of Substantial Completion. 

 
2. PRODUCTS 
 

2.1 MANUFACTURED UNITS 
 

A. The contractor shall furnish and install package rooftop unit(s) as shown and scheduled on 
the contract documents. The unit(s) shall be installed in accordance with this specification 
and perform at the specified conditions as scheduled. 

B. APPROVED MANUFACTURERS 

1. Trane:    TSC0240F3R0A 

2.2 GENERAL UNIT DESCRIPTION 
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A. Unit(s) furnished and installed shall be Cooling Only packaged rooftop (s) as scheduled on 
contract documents and these specifications.  Cooling capacity ratings shall be based on 
AHRI Standard 210.  Unit(s) shall consist of insulated weather-tight casing with 
compressor(s), air-cooled condenser coil, condenser fans, evaporator coil, return-air filters, 
supply motors and unit controls210 

B. Unit(s) shall be 100% factory run tested and fully charged with R-410A  

C. Units shall be dedicated downflow airflow as manufactured. 

2.3  UNIT CASING 

A. Cabinet: Galvanized steel, phosphatized, and finished with an air-dry paint coating with 
removable access panels. Structural members shall be 16 gauge with access doors and 
removable panels of minimum 20 gauge. 

B. Units cabinet surface shall be tested 1000 hours in salt spray test in compliance with ASTM 
B117. 

C. Cabinet top cover shall be one piece construction or where seams exist, it shall be double-
hemmed and gasket-sealed. 

D. Access Panels: Water- and air-tight panels with handles shall provide access to filters, 
heating section, return air fan section, supply air fan section, evaporator coil section, and 
unit control section. 

E. Downflow unit's base pans shall have a raised 1 1/8 inch high lip around the supply and 
return openings for water integrity. 

F. Insulation: Provide 1/2 inch thick coated fiberglass insulation on all exterior panels in 
contact with the return and conditioned air stream. 

G. Provide openings either on side of unit or thru the base for power, control and gas 
connections. 

2.4  FANS AND MOTORS 

A. Provide evaporator fan section with forward curved, double width, double inlet, centrifugal 
type fan. 

B. Provide self-aligning, grease lubricated, ball or sleeve bearings with permanent lubrication 
fittings. 

C. Provide units 12 1/2 tons and above with belt driven, supply fans with adjustable motor 
sheaves. 

D. Outdoor and Indoor Fan motors shall be permanently lubricated and have internal thermal 
overload protection. 
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E. Outdoor fans shall be direct drive, statically and dynamically balanced, draw through in the 
vertical discharge position. 

F. Provide shafts constructed of solid hot rolled steel, ground and polished, with key-way, and 
protectively coated with lubricating oil. 

2.5  EVAPORATOR COIL 

A. Provide configured aluminum fin surface mechanically bonded to copper tubing coil. 

B. Provide an independent expansion device for each refrigeration circuit.  Factory pressure test 
at 450 psig and leak test at 200 psig. 

C. Provide drain pan for base of evaporator coil constructed of PVC or galvanized steel with 
external connections. 

2.6  CONDENSER SECTION 

A. Provide vertical discharge, direct drive fans with aluminum blades.  Fans shall be statically 
balanced. Motors shall be permanently lubricated, with integral thermal overload protection 
in a weather tight casing. 

2.7    REFRIGERATION SYSTEM 

A. Compressor(s):  Provide scroll compressor with direct drive operating at 3600 rpm. Integral 
centrifugal oil pump. Provide suction gas cooled motor with winding temperature limits and 
compressor overloads.  

B. Units shall have cooling capabilities down to 0 degree F as standard.  For field-installed low 
ambient accessory, the manufacturer shall provide a factory-authorized service technician 
that will assure proper installation and operation. 

C. Provide each unit with 2 refrigerant circuit(s) factory-supplied completely piped with liquid 
line filter-drier, suction and liquid line pressure ports. 

2.8 OUTDOOR AIR SECTION 

A. Provide 100% return air. 

B. Provide economizer with Comparative Enthalpy Controls and Barometric Relief Damper. 

C. Provide adjustable minimum position control located in the economizer section of the unit. 

D. Provide spring return motor for outside air damper closure during unit shutdown or power 
interruption. 

2.9 OPERATING CONTROLS 

A. Provide factory-wired roof top units with 24 volt control circuit with control transformers, 
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contactor pressure lugs or terminal block for power wiring. Contractor to provide Unit 
Mounted Disconnect.  Units shall have single point power connections.  Field wiring of zone 
controls to be NEC Class II. 

B. Provide microprocessor unit-mounted control which when used with an electronic zone 
sensor provides proportional integral room control.  This UCM shall perform all unit 
functions by making all heating, cooling and ventilating decisions through resident software 
logic. 

C. Provide factory-installed indoor evaporator defrost control to prevent compressor slugging 
by interrupting compressor operation. 

D. Provide an anti-cycle timing and minimum on/off between stages timing in the 
microprocessor. 

E. Economizer Preferred Cooling (if supplied with economizer) - Compressor operation is 
integrated with economizer cycle to allow mechanical cooling when economizer is not 
adequate to satisfy zone requirements.  Compressors are enabled if space temperature is 
recovering to cooling setpoint at a rate of less than 0.2 degrees per minute.  Compressor low 
ambient lockout overrides this function.  

F. Unit shall be capable of controlling the operation of the existing electrical duct heater.  

2.10 UNIT PERFORMANCE REQUIREMENTS 

A. Cooling requirements per schedule 

B. Supply air fan performance data as submitted shall include the effect of a wet coil, fan and 
the return air filter static loss. 

C. Scheduled performance shall be based on AHRI 210/240/340/360 and ANSI Z21.47 test 
conditions. 

D. The unit electrical service is 3 phase, 230 volts. 

3. EXECUTION 
 
3.1 MECHANICAL DEMOLITION 

 
A. Remove existing rooftop unit units in their entirety.  Temporarily protect existing curb with 

weatherproof cover until new unit is installed.  
B. Refer to the drawings for replacement curb details and dimensions. 
C. New unit shall sit neatly and level on the curb.  Notify Owner’s Representative if any defects 

are observed in an existing curb of ducting inside the curb which would prevent a proper 
installation.  Blank-offs, filer pieces, shims and other similar field-installed accessories used to 
make new unit fit existing curb and ducting are not acceptable. 

 
3.2 EXAMINATION 
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A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of RTUs. 

B. Examine roughing-in for RTUs to verify actual locations of piping and duct connections before 
equipment installation. 

C. Examine roofs for suitable conditions where RTUs will be installed. 
D. Proceed with installation only after unsatisfactory conditions have been corrected. 

 
3.3 CONNECTIONS 

 
A. Install condensate drain, minimum connection size, with trap and indirect connection to nearest 

roof drain or area drain. 
B. Install piping adjacent to RTUs to allow service and maintenance. 
C. Duct installation requirements are specified in other Division 23 Sections.  Drawings indicate 

the general arrangement of ducts.  The following are specific connection requirements: 
1. Install ducts to termination at top of roof curb. 
2. Remove roof decking only as required for passage of ducts.  Do not cut out decking 

under entire roof curb. 
3. Connect supply ducts to RTUs with flexible duct connectors specified in Division 23 

Section "Air Duct Accessories." 
4. Install return-air duct continuously through roof structure. 
5. Existing electric duct heater shall be reused. The duct heater shall be interlocked 

with the new rooftop unit.  
 

3.4 CLEANING 
 
A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, 

provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to 
two visits to site during other-than-normal occupancy hours for this purpose. 

B. After completing system installation and testing, adjusting, and balancing RTU and air-
distribution systems, clean filter housings and install new filters. 
 

3.5 CONTRACTOR STARTUP AND REPORTING 
 
A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 

test, and adjust components, assemblies, and equipment installations, including connections.  
Report results in writing. 
 

B. Perform tests and inspections and prepare test reports. 
1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including connections, 
and to assist in testing.  Report results in writing. 
 

C. Tests and Inspections: 
1. After installing RTUs and after electrical circuitry has been energized, test units for 

compliance with requirements. 
2. Inspect for and remove shipping bolts, blocks, and tie-down straps. 
3. Operational Test:  After electrical circuitry has been energized, start units to confirm 

proper motor rotation and unit operation. 
4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls 

and equipment. 
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D. Remove and replace malfunctioning units and retest as specified above. 

 
E. Engage a factory-authorized service representative to perform startup service. 

 
 

F. Complete installation and startup checks according to manufacturer's written instructions and do 
the following: 
 
1. Inspect for visible damage to unit casing. 
2. Inspect for visible damage to furnace combustion chamber. 
3. Inspect for visible damage to compressor, coils, and fans. 
4. Inspect internal insulation. 
5. Verify that labels are clearly visible. 
6. Verify that clearances have been provided for servicing. 
7. Verify that controls are connected and operable. 
8. Verify that filters are installed. 
9. Clean condenser coil and inspect for construction debris. 
10. Clean furnace flue and inspect for construction debris. 
11. .Connect and purge gas line. 
12. Remove packing from vibration isolators. 
13. Verify lubrication on fan and motor bearings. 
14. Inspect fan-wheel rotation for movement in correct direction without vibration and 

binding. 
15. Adjust fan belts to proper alignment and tension. 
16. Start unit according to manufacturer's written instructions. 
17. Start refrigeration system. 
18. Do not operate below recommended low-ambient temperature. 
19. Complete startup sheets and attach copy with Contractor's startup report. 
20. Inspect and record performance of interlocks and protective devices; verify sequences. 
21. Operate unit for an initial period as recommended or required by manufacturer. 
22. Calibrate thermostats. 
23. Adjust and inspect high-temperature limits. 
24. Inspect outdoor-air dampers for proper stroke and interlock with return-air dampers. 
25. Start refrigeration system and measure and record the following when ambient is a 

minimum of 15 deg F above return-air temperature: 
a. Coil leaving-air, dry- and wet-bulb temperatures. 
b. Coil entering-air, dry- and wet-bulb temperatures. 
c. Outdoor-air, dry-bulb temperature. 
d. Outdoor-air-coil, discharge-air, dry-bulb temperature. 

26. Inspect controls for correct sequencing of heating, mixing dampers, refrigeration, and 
normal and emergency shutdown. 

27. Measure and record the following minimum and maximum airflows.  Plot fan volumes 
on fan curve. 
a. Supply-air volume. 
b. Return-air volume. 
c. Relief-air volume. 
d. Outdoor-air intake volume. 

28. Simulate maximum cooling demand and inspect the following: 
a. Compressor refrigerant suction and hot-gas pressures. 
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b. Short circuiting of air through condenser coil or from condenser fans to 
outdoor-air intake. 

29. Verify operation of remote panel including pilot-light operation and failure modes.  
Inspect the following: 
a. High-temperature limit on gas-fired heat exchanger. 
b. Low-temperature safety operation. 
c. Filter high-pressure differential alarm. 
d. Economizer to minimum outdoor-air changeover. 
e. Relief-air fan operation. 
f. Smoke and firestat alarms. 

30. After startup and performance testing and prior to Substantial Completion, replace 
existing filters with new filters. 

 
3.6 DEMONSTRATION AND COMMISSIONING 

 
A. Train Owner's maintenance personnel on procedures and schedules for starting up and shutting 

down, troubleshooting, servicing, and maintaining chillers. The training will occur after the 
startup report has been provided to the owner and the trainer will provide 4 Installation and 
operations manuals for the use of the owners personnel during training. 

B. Review data in maintenance manuals.  Refer to Division 01 Section "Contract Closeout."  
C. Review data in maintenance manuals.  Refer to Division 01 Section "Operation and 

Maintenance Data." All required and recommended maintenance will be reviewed as well as 
operational trouble shooting. If the IOM does not include a written trouble shooting guide one 
will be provided. 

D. Schedule training with Owner, through Architect, with at least seven days' advance notice. 
E. Demonstrate proper operation of equipment to commissioning agent or designated owners 

personnel. The scope of the demonstration will include functional performance requirements 
under both local and building automation control as well as any commissioning requirements in 
Division 01 or 23. 

 
 

END OF SECTION 
 
 




