
Commercial Air-Cooled Condensing Units

HVAC Guide Specifications

Size Range:

25 to 130 Nominal Tons at 60 Hz


88 to 457 Nominal kW at 60 Hz

Carrier Model Number: 
38RCD, 38RCS

· General

· SYSTEM DESCRIPTION

Outdoor-mounted, air-cooled condensing unit with R-32 refrigerant suitable for on-the-ground or rooftop installation. Unit shall have air-cooled coils, aeroacoustic condenser fans, a control box, and shall discharge condenser air vertically upward as shown on certified drawings. Unit shall be used in refrigeration circuit with a central station air-handling unit or direct-expansion coils.

The 38RCS unit shall have one refrigeration circuit and shall consist of two or three rotary scroll compressors. 

The 38RCD unit shall have two independent refrigeration circuits and shall consist of two to six rotary scroll compressors. 

For units that incorporate Greenspeed® Intelligence, all fans are controlled with variable speed fan drive motors. Unit software shall be specifically developed to coordinate optimal fan speed for application conditions and provide refrigerant circuit optimization, resulting in higher part load efficiency and reduced acoustic levels.

· QUALITY ASSURANCE

· Unit performance shall be rated in accordance with AHRI (Air-Conditioning, Heating, and Refrigeration Institute) Standard 365, latest edition (U.S.A). 

· Unit construction shall comply with latest edition of ASHRAE (American Society of Heating, Refrigerating, and Air-Conditioning Engineers) 15 Safety Code, UL 60335-40-2, and ASME (American Society of Mechanical Engineers) applicable codes (U.S.A. codes).

· The management system governing the manufacturer of the product is ISO (International Organization for Standardization) 9001: 2015 certified.

· Base unit shall be constructed in accordance with UL (Underwriters Laboratories) standards and CSA (Canadian Standards Association).

· Painted parts shall withstand 1000 hours in constant neutral salt spray under ASTM B117 conditions with a 1mm scribe per ASTM D1654. After test, painted parts shall show no signs of wrinkling or cracking, no loss of adhesion, no evidence of blistering, and the mean creepage shall not exceed 1/4 in. (rating ≥ 4 per ASTM D1654) on either side of the scribe line.

· Design pressure shall be 650 psig (4482 kPa).

· Unit shall be functional checked at the factory.

· Lifting holes shall be provided to facilitate rigging.

· DELIVERY, STORAGE, AND HANDLING

Unit shall be shipped as single package and shall be stored and handled per the unit manufacturer's recommendations.

· WARRANTY (FOR INCLUSION BY SPECIFYING ENGINEER)

· Products

· EQUIPMENT

· General:

Factory assembled, single-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.

· Unit Cabinet:

1. Cabinet shall be galvanized steel casing with a baked enamel powder or pre-painted finish.

2. Control box access panels shall be hinged for service access.

· Fans:

1. Standard condenser fans shall be direct-driven (VFD [variable frequency drive] controlled on units with Greenspeed intelligence), 9-blade airfoil cross-section, reinforced polymer construction, shrouded-axial type, and shall be statically and dynamically balanced with inherent corrosion resistance.

2. The variable speed drives for the condenser fans on 38RC units with Greenspeed intelligence shall include a DC link reactor.

3. Fan operation shall allow reduced sound levels during scheduled unoccupied operating periods. Manufacturers without unoccupied reduced sound capability shall submit 1/3 octave band data and sound power data as measured according to AHRI 370 as confirmation of unit sound characteristics.

4. Air shall be discharged vertically upward.

5. Fans shall be protected by coated steel wire safety guards.

6. Fan blades shall have serrated edges to minimize the sound that is produced.

· Compressors:

1. Compressors shall be fully hermetic direct-drive, rotary scroll. 

2. Operating oil charge and a crankcase heater control oil dilution.

3. Compressors shall be mounted on two rails having rubber in shear vibration isolators.

4. Staging of compressors shall provide unloading capability. 

5. Digital compressor unloading control shall be available as an option on one circuit.

6. Compressor motors shall be cooled by refrigerant gas passing through motor windings and shall have either internal line break thermal and current overload protection or external current overload modules with compressor temperature sensors.

· Condenser Coils:

1. Coil shall be air-cooled microchannel heat exchanger (MCHX) and shall have a series of flat tubes containing a series of multiple, parallel flow microchannels layered between the refrigerant manifolds. Microchannel coils shall consist of a two-pass arrangement. Coil construction shall consist of aluminum alloys for the fins, tubes and manifolds in combination with a corrosion-resistant coating on the tubes.

2. Tubes shall be cleaned, dehydrated, and sealed.

3. Assembled condenser coils shall be leak tested and pressure tested at 650 psig (4482 kPa).

· Refrigeration Components:

1. Refrigeration circuit components shall include liquid line temperature relief device, pressure transducers, liquid line shutoff valve, suction shutoff valve, suction line accumulators, nitrogen holding charge, and compressor oil. 

2. Long line length check valves are required for liquid line installation on all linear line length applications of more than 100 ft (30.5 m) to prevent liquid migration during unit shutdown.

3. For any 025-030 size dual circuit unit application where evaporator is located higher than the condensing unit, check valves are required for linear line length above 55 ft (16.8 m).

4. Units shall include one factory-installed suction line accumulator for each refrigerant circuit.

· Controls, Safeties, and Diagnostics:

1. Unit controls shall include the following minimum components:

a. Microprocessor with non-volatile memory. Battery backup system shall not be accepted.

b. Separate terminal block for power and controls.

c. Control transformer to serve all controllers, relays, and control components.

d. ON/OFF control switch.

e. Replaceable solid-state controllers.

f. Pressure sensors installed to measure suction and discharge pressures. Thermistors installed to measure cooler entering and leaving fluid temperatures.

g. Service run test capability.

h. Compressor minimum run time (3 minutes) and minimum off time (3 minutes).

i. Service diagnostic mode.

j. Self-contained low voltage control circuit.

k. Cycle condenser fans to maintain proper head pressure control.

l. Capacity control with staging compressors.

m. Optional digital scrolls to stage compressors and cycle digital compressor for maintaining desired leaving air temperature set point.

n. Alarm relay output to indicate when unit is in alarm condition.

2. Minimum unit safety devices shall include:

Solid-state compressor lockout to provide optional reset capability at the space thermostat if any of the following safety devices trip and shut off compressor.

a. Compressor lockout protection for internal or external overload.

b. Low pressure protection.

c. High pressure protection (high pressure switch or internal).

d. Compressor reverse rotation protection.

e. Loss of charge protection.

f. Low suction superheat protection.

g. Short cycle protection.

h. Suction and discharge pressure transducers.

i. Circuit breakers or fuses for short circuit protection of compressors.

· Operating Characteristics:

1. The capacity of the condensing unit shall meet or exceed ____ Btuh (____kW) at a suction temperature of ____°F (____°C). The power consumption at full load shall not exceed ____Btuh (____kW).

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

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

· Electrical Requirements:

All unit power wiring shall enter unit cabinet at a single location.

· Special Features:

1. High-efficiency variable speed condenser fans:

All fans on the unit shall have variable speed fan motors to provide higher part load efficiency and reduced acoustic levels. Each fan circuit shall have a factory-installed, independent variable speed drive with display. Variable speed drives are rated IP-55 enclosures and UL Listed. The use of this option, with the addition of wind baffles or hail guards, shall allow running with outdoor ambient temperatures down to –20°F (–28.9°C).

2. Optional Condenser Coil Materials:

a. E-coated microchannel coils:

E-coated aluminum microchannel coil shall have a flexible epoxy polymer coating uniformly applied to all coil external surface areas without material bridging between fins or louvers. Coating process shall ensure complete coil encapsulation, including all exposed fin edges. E-coat shall have a thickness of 0.8 to 1.2 mil with top coat having a uniform dry film thickness from 1.0 to 2.0 mil on all external coil surface areas including fin edges. E-coated coils shall have superior hardness characteristics of 2H per ASTM D3363-00 and cross hatch adhesion of 4B-5B per ASTM D3359‑02. Impact resistance shall be up to 160 in./lb (ASTM D2794-93). E-coated coil shall have superior impact resistance with no cracking, chipping, or peeling per NSF/ANSI 51-2002 Method 10.2. E-coated aluminum microchannel coils shall be capable of withstanding 10,000-hour salt spray test in accordance with the ASTM (American Society for Testing and Materials) B-117 Standard.

b. Aluminum fin/copper tube coils:

Coil shall be constructed of seamless copper tubes mechanically bonded to aluminum fins. Fins shall have wavy enhancements. These coils are not recommended for corrosive environments.

c. E-coated aluminum-fin coils:

Coil shall have a flexible epoxy polymer coating uniformly applied to all coil surface areas without material bridging between fins. Coating process shall ensure complete coil encapsulation. Color shall be high gloss black with gloss; 60° of 65 to 90% per ASTM ID523-89. Uniform dry film thickness from 0.8 to 1.2 mil on all surface areas including fin edges. Superior hardness characteristics of 2H per ASTM D3363-92A and cross hatch adhesion of 4B-5B per ASTM D3359-93. Impact resistance shall be up to 160 in./lb (ASTM D2794-93). Humidity and water immersion resistance shall be up to minimum 1000 and 250 hours respectively (ASTM D2247-92 and ASTM D870-92). E‑coated aluminum-fin coils shall be capable of withstanding an 10,000-hour salt spray test in accordance with the ASTM (American Society for Testing and Materials) (U.S.A.) B-117 Standard. Coil construction shall be aluminum fins mechanically bonded to copper tubes.

3. Sound Reduction:

a. Low sound compressor blankets are available as a factory-installed option or as a field-installed accessory.

4. Digital Compressor Option:

The digital compressor shall be available as a factory-installed option for all units to provide incremental steps for tighter temperature control. 

5. Non-Fused Disconnect:

A non-fused disconnect is available as a factory-installed option for all units.

6. 115V GFI Convenience Outlet:

Shall be factory or field-installed to provide the unit with a 4 amp GFCI outlet. The receptacle shall have independent fuse protection. The convenience outlet is a 115-v female receptacle. This feature shall be factory-installed on all size 070-130 units.

7. Long Line Length Check Valves:

Long line length check valves are available as options shipped with the unit or accessories shipped separately. In either case, field installation is required.

8. High Short Circuit Current Rating (SCCR):

The optional high SCCR interrupt capability shall allow the unit to tolerate a 65 kA (208/230-v, 380-v and 460-v units) or 25 kA (575-v units) short circuit current for a brief period of time while protecting downstream components. The high SCCR option shall provide a higher level of protection than the standard unit. High interrupt shall be available as a factory-installed option strictly in conjunction with a non-fused disconnect.

9. BACnet IP or MS/TP Communication:

The BACnet Communication for i-Vu shall provide factory-installed communication capability with a BACnet MS/TP network. Allows integration with i-Vu® Open control system or a BACnet building automation system. This feature shall be automatically provided on unit sizes 070-130.

10. LonWorks Translator Control:

Unit shall be supplied with an interface between the chiller and a Local Operating Network (LON, i.e., LonWorks FT-10A ANSI/EIA-709.1). 

LON shall be available as a field-installed accessory for all units.

This feature is available as a factory-installed option on all size 070-130 units.

11. Energy Management Module (EMM):

The factory or field-installed EMM shall provide remote set point, demand limit control, and percent capacity input. The EMM is not needed with use of BACnet or LON. This feature is factory-installed on all size 070-130 units.

12. Vibration Isolation Pads:

Neoprene vibration isolation pads (24 in. x 3 in. x 1/4 in.) shall be available for field installation to reduce vibration transmission from the compressor through the floor and into the conditioned space.

13. Wind Baffle Kit:

Wind baffles facilitate operation down to –20°F (–29°C) when used in conjunction with high-efficiency variable condenser fans. 

14. Security Grilles:

Unit shall be equipped with factory or field-installed wire grilles to provide additional protection from damage. This feature is available on size 070-130 units only.

15. Security Grilles (Sides) and Hail Guard (Ends):

Unit shall be equipped with a factory or field installed option consisting of louvered panels on the ends of the machine and security grilles on the sides of the machine. These coverings shall firmly fasten to the machine frame and provide coverage from top to the bottom of the unit. This feature also provides the functionality of a wind baffle. This feature is available on size 070-130 units only.

16. Full Hail Guard:

Unit shall be equipped with factory or field installed louvered panels on the sides and ends of the machine which firmly fasten to the machine frame. These panels shall cover the unit from top to bottom. The full hail guard also provides the functionality of a wind baffle.

17. Remote Connectivity:

Shall be factory-installed to provide a secure cellular system which communicates operating information to a central operating site. The selection of this option automatically includes GFI convenience outlet. This feature is factory-installed on all size 070-130 units.

18. Export Packaging:

This factory-installed option includes standard circuit protection, a bottom skid, a top crate, and a shipping bag.

19. Airflow Switch:

Shall be field-installed at the air handling unit to confirm airflow, thus allowing the condensing unit to operate.

20. Pressure Relief Valve:

Unit shall be provided with reseating-type pressure relief valves on the discharge lines. The use of these valves meets Chicago code requirements on all unit sizes.
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