HVAC Guide Specifications

Commercial Air-Cooled Condensing Units

Size Range: 
20 to 130 Tons Nominal at 60 Hz 

63 to 390 kW Nominal at 50 Hz

Carrier Model Number: 
38AH

Part 1 — General

1.01 SYSTEM DESCRIPTION

Outdoor-mounted, air-cooled condensing unit suitable for on-the-ground or rooftop installation. Unit shall have 2 independent refrigeration circuits and shall consist of 2, 3, or 4 semi-hermetic reciprocating compressors, air-cooled coils, propeller-type condenser fans, and a control box. Unit shall discharge condenser air upward as shown on contract drawings. Unit shall be used in refrigeration circuit matched with a central station air-handling unit or direct-expansion coils.

1.02 QUALITY ASSURANCE

A. 
Unit performance shall be rated in accordance with AHRI Standard 365, latest edition. System performance shall be rated in accordance with AHRI Standard 340/360, latest edition.
B. 
Unit construction shall comply with latest edition of ASHRAE, ISO 9001:2000 and with NEC (U.S.A.).

C. 
Base unit shall be constructed in accordance with UL standards and shall carry the UL label of approval. Unit shall have UL, Canada approval.

D. 
Unit cabinet shall be capable of withstanding 500-hour salt-spray exposure per ASTM B117 (scribed specimen).

E. 
Air-cooled condenser coils shall be leak tested at 150 psig (1034 kPa). Coils shall be pressure tested at 480 psig (3310 kPa) for unit sizes 024-034 and at 450 psig (3310 kPa) for unit sizes 044-134.

1.03 DELIVERY, STORAGE, AND HANDLING

Unit shall be shipped as single package or 2-container package, and shall be stored and handled per unit manufacturer’s recommendations.

1.04 WARRANTY (FOR INCLUSION BY SPECIFYING ENGINEER)

Part 2 — Products

2.01 EQUIPMENT

A. 
General:

Factory assembled, single-piece or 2-piece, air-cooled condensing unit. Contained within the unit enclosure shall be all factory wiring, piping, controls, compressors, nitrogen holding charge, and special features required prior to field start-up.

B. 
Unit Cabinet:

1. 
Unit cabinet shall be constructed of galvanized steel, bonderized, and coated with a prepainted, baked enamel finish.

2. 
Unit access panels shall be hinged for control box service access.

3. 
Lifting holes shall be provided to facilitate rigging.

C. 
Fans:

1. 
Condenser fans shall be direct-drive propeller type, discharging air vertically upward.

2. 
Condenser fan motors shall be 3-phase type with class B insulation and permanently lubricated bearings. Motors shall be drip proof with sealed bearings.

3. 
Shafts shall have inherent corrosion resistance.

4. 
Fan blades shall be statically and dynamically balanced.

5. 
Condenser-fan openings shall be equipped with PVC-coated steel wire safety guards.

D. 
Compressors:

1. 
Compressors shall be serviceable, reciprocating, semi-hermetic type.

2. 
Compressors shall be equipped with an automatically reversible oil pump, operating oil charge, suction and discharge shutoff valves, and an insert-type factory-sized crankcase heater to control oil dilution.

3. 
Compressors shall be mounted on spring vibration isolators with an isolation efficiency of no less than 95%.

4. 
Compressor speed shall not exceed 1750 rpm (60 Hz), 1460 rpm (50 Hz).

5. 
Lead compressors on each circuit shall unload using suction cutoff unloading (electric solenoid unloading shall be available as an accessory).

E. 
Condenser Coils:

1. 
Condenser coils shall be air cooled and circuited for integral subcooler.

2. 
Coil shall be constructed of aluminum fins mechanically bonded to internally grooved, seamless copper tubes which are then cleaned, dehydrated, and sealed. Copper fins shall be available as an option.

F. 
Refrigeration Components:

Refrigeration circuit components shall include hot gas muffler, hot gas bypass stub tubes, high-side pressure relief device, liquid line shutoff valve, suction and discharge shutoff valves, nitrogen holding charge, and compressor oil. 38AH094-134 and all 38AH044-084 single-circuit units shall have suction line accumulators. Variable air volume (VAV) units shall also have suction line accumulators.

G. 
Controls and Safeties:

1. 
Minimum control functions shall include:

a. 
Five-minute protection to prevent compressor short-cycling (sizes 044-134). Three minute time delay protection to prevent compressor short cycling (sizes 024-034).

b. 
Lockout on auto-reset safety until reset from thermostat.

c. 
Capacity control on the lead compressor shall be by suction cutoff unloaders in response to compressor suction pressure. Electric solenoid unloading shall be available as an accessory.

d. 
Head pressure control for mild ambient temperature operation through fan cycling. Condenser fans (except fans 1 and 2) shall be cycled by discharge pressure (sizes 044-134) or ambient temperature (sizes 024-034) to maintain proper head pressure.

e. 
Winter start control to prevent nuisance tripouts at low ambient temperatures.

f. 
Power and control terminal blocks (sizes 024-034).

2. 
Minimum safety devices shall include:

Automatic reset (after resetting first at thermostat)

a. 
Low suction pressure cutout.

b. 
Condenser-fan motors protected against overloads or single-phase condition by internal overloads.

c. 
Low oil pressure cutout.

d. 
Compressor over temperature cutout.

Manual reset at the unit

a. 
Electrical overload protection through the use of definite-purpose contactors and calibrated, ambient compensated, magnetic trip circuit breakers. Circuit breakers shall open all 3 phases in the event of an overload in any one of the phases or a single-phase condition.

b. 
High discharge-pressure cutout.

H. 
Operating Characteristics:

1. 
The capacity of the condensing unit shall meet or exceed ____ Btuh at a suction temperature of ____ F. The power consumption at full load shall not exceed ____ kW.

2. 
The combination of the condensing unit and the evaporator or air handling unit shall have a total net cooling capacity of ____ Btuh or greater at conditions of ____ cfm entering-air temperature at the evaporator at ____ F wet bulb and ____ F dry bulb, and air entering the condensing unit at ____ F.

3. 
The system shall have an Energy Efficiency Ratio (EER) of ____ Btuh/watt or greater at standard AHRI conditions.

I. 
Electrical Requirements:

1. 
Nominal unit electrical characteristics shall be ____ v, 3-ph, 60 Hz or ____ v, 3 ph, 50 Hz. The unit shall be capable of satisfactory operation within voltage limits of ____ v to ____ v.

2. 
Unit or module electrical power shall be single-point connection.

3. 
Unit control circuit shall be 115 v, or 230 v for 380-3-60 units and all 50 Hz units (sizes 044-134). Unit control circuit shall contain a 24-v transformer for unit control with capacity to operate an indoor fan interlock.

J. 
Special Features:

1. 
Electric Unloader Conversion Kit:

Unloader valve, piston, and hardware shall be supplied to convert any pressure-operated compressor unloader to 115-v (or 230-v) electrical unloading. Accessory control or field-supplied step controller shall be required for electrical unloading.

2. 
Gage Panel:

A gage panel package shall be provided which includes a suction and discharge pressure gage for each refrigerant circuit.

3. 
Accessory Transformer Relay Package:

Relay shall be provided for use with a remote control 24-v thermostat.

4. 
Electric Unloader Package:

Electric unloader shall provide an additional step of electric unloading.

5. 
Pressure Unloader Package:

Pressure unloader shall provide an additional step of pressure unloading.

6. 
ModuPanel™ VAV Control: Indoor mounted control shall provide up to 10 steps of microprocessor-based control for variable air volume (VAV) applications.

7. 
Low Ambient Control:

Control shall regulate fan motor speed in response to the saturated condensing temperature of the unit. The control shall be capable of maintaining a condensing temperature of 100 F ± 10° F with outdoor temperatures at –20 F.

8. 
Optional Condenser Coil Materials:

a. 
Pre-Coated Aluminum-Fin Coils:

Shall have a durable epoxy-phenolic coating to provide protection in mildly corrosive coastal environments. Coating shall be applied to the aluminum fin stock prior to the fin stamping process to create an inert barrier between the aluminum fin and copper tube. Epoxy-phenolic barrier shall minimize galvanic action between dissimilar metals.

b. 
Copper-Fin Coils: 

Shall be constructed of copper fins mechanically bonded to copper tubes and copper tube sheets. Galvanized steel tube sheets shall not be acceptable. All copper construction shall provide protection in moderate coastal applications. A polymer strip shall prevent the coil assembly from contacting the sheet metal coil pan to minimize the potential for galvanic corrosion between the coil and the pan. All copper construction shall provide protection in moderate coastal environments.

c. 
E-Coated Aluminum-Fin Coils:

Shall be constructed of aluminum fins mechanically bonded to copper tubes. Coating process shall have a flexible epoxy polymer coating uniformly applied to all coil surfaces without material bridging between the fins. The coating process shall ensure complete coil encapsulation. Color shall be high-gloss black with gloss at 60° F of 65% to 90% per ASTM D523-89. Uniform dry film thickness shall be 0.8 mil to 1.2 mil on all surfaces, including the fin edges. Superior hardness characteristics shall meet those requirements of 2H, per ASTM D3363-92A. Cross-hatch adhesion shall meet the requirements of 4B-5B, per ASTM D3359-93. Impact resistance shall be up to 160 in./lb, per ASTM D2794-93. Humidity resistance shall be up to a minimum of 1000 hours per ASTM D2247-92. Water immersion resistance shall be up to a minimum of 250 hours per ASTM D870-92. Durability shall be confirmed through testing to no less than 1000 hours of salt spray per ASTM B117-90.

d. 
E-Coated Copper Fin Coils:

Shall be copper fins mechanically bonded to copper tubes with copper tube sheets. Coating process shall have a flexible epoxy polymer coating uniformly applied to all coil surfaces without material bridging between the fins. The coating process shall ensure complete coil encapsulation. Shall be high-gloss black with gloss at 60° F of 65% to 90% per ASTM D523-89. Uniform dry film thickness shall be 0.8 mil to 1.2 mil on all surfaces, including the fin edges. Superior hardness characteristics shall meet those requirements of 2H, per ASTM D3363-92A. Cross-hatch adhesion shall meet the requirements of 4B-5B, per ASTM D3359-93. Impact resistance shall be up to 150 in./lb, per ASTM D2794-93. Humidity resistance shall be up to a minimum of 1000 hours per ASTM D2247-92. Water immersion resistance shall be up to a minimum of 250 hours per ASTM D980-92. Durability shall be confirmed through testing to no less than 1000 hours of salt spray per ASTM B117-90.

9. 
Hail Guard: 

Unit shall be equipped with louvered condenser coil hail guard protection and installation hardware.

10. 
Security Grilles:

A set of PVC-coated metal grilles complete with support retainers and fasteners shall be provided for the protection of the condensing coils, compressors, or both.

11. 
Sound Reduction Package Kit:

This field-installed accessory kit shall consist of a specially designed fan system containing fans and orifices for reducing system noise without compromising unit performance. No fan motor change shall be required for accessory installation.

12. 
VAV Control Box:

Modification shall include electric unloaders on compressors (1 for 38AH044; 2 for 38AH024-034, 054-084 and 104; 3 for 38AH094; and 4 for 38AH124,134) to make condensing unit compatible with VAV controller. Unit shall include factory-installed accumulator (except for 38AH024-034 units where accumulator is field installed).

13. 
Single-Circuit Modification (sizes 044-084 only):

Modification shall include all piping and wiring to make unit single circuit. Unit shall include factory-installed accumulator.

14. 
Single-Circuit Modification with VAV:

Modification shall include piping, wiring, and electric unloaders on compressors (one on 38AH044 and 2 on 38AH054-084) to make unit single circuit, VAV ready.

15. 
Hot Gas Bypass Kit:

A hot gas bypass kit is available for additional capacity reduction for unit and prevention of indoor coil freezing. Careful attention should be placed on system oil management.

16. 
Non-Fused Disconnect:

A non-fused disconnect is available on single circuit, dual circuit, and dual module units.

