
Outdoor variable speed 60 Hz Air-Cooled Heat Pump

HVAC Guide Specifications - 30RQM

Size Range: Cooling capacity: 20 Tons (70.34 kW)

Heating capacity: 263.9 MBH (77.35 kW)

Carrier Model Number: 30RQM

· Part1 — General

· SYSTEM DESCRIPTION

· Microprocessor controlled, variable speed air-cooled heat pump for outdoor installation, utilizing rotary compressors, low sound fans, electronic expansion valve, all fans are controlled with variable speed fan drive motors. Chiller 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 shall be rated in accordance with AHRI (Air-Conditioning, Heating and Refrigeration Institute) Standard 550/590, latest edition (U.S.A.) and all units shall be ASHRAE (American Society of Heating, Refrigerating and Air-Conditioning Engineers) 90.1-2019 compliant.

· Unit construction shall comply with ASHRAE 15 Safety Code, UL (Underwriters Laboratories) latest edition, and ASME (American Society of Mechanical Engineers) applicable codes (U.S.A. codes).

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

· An operational test, in which the chiller is run under load, is performed at the factory. This test checks for proper operation of fans as well as various controls and safeties, and a Certificate of Unit Testing, indicating successful end-of-line testing, is provided with the unit.

· 1.03 DELIVERY, STORAGE AND HANDLING

· Unit controls shall be capable of withstanding 140°F (60°C) storage temperatures in the control compartment.

· Unit shall be stored and handled per unit manufacturer’s recommendations.

· Part 2 — Products

· EQUIPMENT

· General:

1. Factory assembled, single-piece chassis, air-cooled heat pump. Contained within the unit cabinet shall be all factory wiring, piping, controls, refrigerant charge (R-454B), and special features required prior to field start-up.

· Materials of Construction:

1. Frame shall be of heavy-gauge, galvanized steel. The film thickness is greater than 70 µm; The test panels must be scribed with a 1 mm scribe and withstand 500 hours in salt spray per ASTM B117 without showing wrinkling, cracking, loss of paint adhesion, or blistering. The scribe creepage rating shall be 6 or greater (ASTM D1654) after the 500 hours.

2. Exterior panels shall be galvanized steel with a baked enamel powder or pre-painted finish.

· Fans:

1. Standard fans shall be direct driven (VFD [variable frequency drive] controlled), 4 metal blades, good corrosion and weather resistance, statically and dynamically balanced, with inherent corrosion resistance.

2. The variable speed drives for the fans on 30RQM shall include an AC 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.

· Compressor/Compressor Assembly:

1. Fully hermetic, variable frequency direct-drive, rotary-type compressors.

2. 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.

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

4. Staging of compressors shall provide unloading capability.

5. Each compressor should be equipped with crankcase heaters to minimize oil dilution.

· Brazed Plate Heat Exchanger:

1. The Brazed Plate Heat Exchanger shall be designed for a refrigerant working-side pressure of 653 psig (4502 kPa) and water working-side pressure of 464 psig (3200 kpa).

2. Shall be dual-pass, ANSI (American National Standards Institute) type 316 stainless steel, brazed plate construction.

3. The thermal insulation material is independent foamed synthetic rubber; Density: 70-95kg/m3; Vacuum water absorption test less than 10%; The compression rebound rate is greater than 70%; thickness is 10 mm and the thermal conductivity is 0.024W/(m · K).

4. Shall incorporate 2 independent refrigerant circuits.

5. The Brazed Plate Heat Exchanger shall have factory-installed heater, to protect Evaporator from ambient temperature freeze down to –16.6°F (–27°C). Unit shall be provided with a factory-installed flow switch.

6. All connections shall use standard Victaulic type fittings.

7. The Brazed Plate Heat Exchanger shall be supplied with a 20-mesh Y strainer to be field installed.

· Outdoor Coil:

1. Coil shall be RTPF (Al/Cu). The coils of 30RQM020 are internally enhanced copper tubes with aluminum fins.

2. Coils shall be constructed of seamless copper tuber mechanically bonded to aluminum fins. Fins shall have wavy enhancements. Tubes shall be cleaned, dehydrated, and sealed.

3. Coils shall be provided with epoxy coatings that provide extra protection in corrosive environments.

4. Assembled condenser coils shall be leak tested and pressure tested at 696 psig (4800 kPa).

· Refrigeration Components:

Refrigerant circuit components shall include filter drier, moisture indicating sight glass, electronic expansion device and complete operating charge of both refrigerant R-454B and compressor oil.

· 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 shall be installed to measure suction and discharge pressure for each circuit. Thermistors shall be installed to measure evaporator entering and leaving fluid temperatures, outdoor ambient temperature, and discharge temperature.

2. Unit controls shall include the following functions:

a. Automatic circuit primary/secondary for dual circuit chillers.

b. Hermetic rotary compressors are maintenance free and protected by an auto-adaptive control that minimizes compressor wear.

c. Seven-day time schedule.

d. Leaving chilled fluid temperature reset from return fluid and outside air temperature.

e. Chilled water pump start/stop control and primary/standby sequencing to ensure equal pump run time.

f. Dual chiller control for parallel chiller applications without addition of hardware modules and control panels (additional thermistors and wells are required).

g. Timed maintenance scheduling to signal maintenance activities for pumps, condenser coil cleanings, strainer maintenance and user-defined maintenance activities.

h. Low ambient protection to energize evaporator and hydronic system heaters.

i. Periodic pumps start to ensure pump seals are properly maintained during off-season periods.

j. Single step demand limit control activated by remote contact closure.

k. Nighttime sound mode to reduce the sound of the machine by a user-defined schedule.

3. Diagnostics:

a. The control panel shall include, as standard, a display:

1) Color touch screen display with stylus.

2) Display shall allow a user to navigate through menus, select desired options, and modify data.

b. Features of the display shall include:

1) BACnet IP&MSTP

2) Modbus

3) Remote Connectivity (Carrier Smart)

NOTE: BACnet IP may require additional programming.

c. Automatic reporting of alarms.

d. Display shall allow access to configuration, maintenance, service, set point, time schedules, alarm history, and status data.

e. Three levels of password protection against unauthorized access to configuration and maintenance information, and display set up parameters.

f. Display shall be capable of displaying the last 50 alarms, with clear full text description and time and date stamp.

g. Display run hours and number of starts for machine and individual compressors.

h. The control system shall allow software upgrade without the need for new hardware modules.

4. Safeties:

a. Unit shall be equipped with thermistors and all necessary components in conjunction with the control system to provide the unit with the following protections:

1) Reverse rotation.

2) Low chilled fluid temperature.

3) Motor overtemperature.

4) High pressure.

5) Electrical overload.

6) Thermal overload.

7) Loss of refrigerant charge.

8) Low pressure.

9) Over-temperature protection.

b. Condenser fan motors shall have internal overcurrent protection.

· Operating Characteristics:

1. Unit shall be capable of operating down to –16.6°F (–27°C) on heating mode, Unit shall be capable of operating down to 32°F (0°C) on cooling mode.

2. Unit shall be capable of starting and running at outdoor ambient temperatures up to 118.4°F (48°C) for all sizes.

3. Unit shall be capable of starting up with 95°F (35°C) entering fluid temperature to the evaporator.

· Fan Motors:

1. Condenser fan motors shall be totally enclosed, air over, 3-phase type with permanently lubricated bearings and Class F insulation.

· Electrical Requirements:

2. Unit/module primary electrical power supply shall enter the unit at a single electrical box.

3. Unit shall operate on 3-phase power at the voltage shown in the equipment schedule.

4. Control points shall be accessed through terminal block.

5. Unit shall be shipped with factory control and power wiring installed.

6. 460v Unit shall have a standard SCCR (short circuit current rating) of 25 KA.

7. 230V unit shall have a standard SCCR (short circuit current rating) of 50 KA.

· Water Circuit:

1. Chilled water circuit shall be rated to 150 psig (1034 kpa) working pressure.

2. Solid-state flow monitor with integral relay shall be factory installed and wired.

3. Brass body blow strainer with 20 mesh screen and ball type blow down.
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