
Outdoor Air-Cooled Liquid Chiller

HVAC Guide Specifications

Size Range: 
60 to 250 Tons

(212 to 880 kW) Nominal

Carrier Model Number: 30RC

· General

· SYSTEM DESCRIPTION

Microprocessor-controlled, air-cooled liquid chiller for outdoor installation, utilizing scroll compressors, low sound fans and optional hydronic pump system.

For units that incorporate Greenspeed intelligence, 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 in compliance with ASHRAE (American Society of Heating, Refrigeration, and Air-Conditioning Engineers) 90.1.2019.

· 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 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.

· DELIVERY, STORAGE, AND HANDLING

· Unit controls shall be capable of withstanding 150°F (66°C) storage temperatures in the control compartment.

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

· Products

· EQUIPMENT

· General:

Factory-assembled, single-piece air-cooled liquid chiller. Contained within the unit cabinet shall be all factory wiring, piping, controls, and special features required prior to field start-up.
A full charge of refrigerant shall also be contained within the unit.

· Materials of Construction:

1. The base rail is 11 ga structural quality (Grade 50, Class 2), hot-dipped, zinc-coated, minimized spangle sheet steel (with Magni-coated screws). 

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

3. Painted parts shall withstand 1000 hours in constant neutral salt spray under ASTM B117 conditions with a 1 mm scribe per ASTM D1654. After test, painted parts shall show no signs of wrinkling or cracking, no loss of adhesion, and no evidence of blistering, and the mean creepage shall not exceed 1/4 in. (Rating ³ 4 per ASTM D1654) on either side of the scribe line.

· Fans:

1. Condenser fans shall be direct-driven, 9-blade airfoil cross-section, reinforced polymer construction, shrouded-axial type, and shall be statically and dynamically balanced with inherent corrosion resistance.

2. Air shall be discharged vertically upward.

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

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

· Compressor/Compressor Assembly:

1. Fully hermetic scroll type compressors.

2. Direct drive, 3500 rpm (60 Hz), protected by motor temperature sensors, suction gas cooled motor.

3. External vibration isolation rubber-in-shear.

4. Each compressor shall be equipped with crankcase heaters to minimize oil dilution.

· Brazed Plate Evaporator:

1. Evaporator shall be rated for a refrigerant working-side pressure of 445 psig (3068 kPa) and shall be tested for a maximum water-side pressure of 300 psig (2068 kPa) or 150 psig (1034 kPa) when optional hydronic package is installed.

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

3. Shell shall be insulated with 3/4 in. (19 mm) closed-cell, polyvinyl-chloride foam with a maximum K factor of 0.28.

4. Shall incorporate 2 independent refrigerant circuits.

5. Unit shall be provided with a factory-installed flow switch.

6. All connections shall use standard Victaulic®
-type fittings.

7. Brazed plate evaporator shall be supplied with a factory-installed strainer (20 mesh for 30RC 067‑092 and 16 mesh for 30RC 102-252).

8. Evaporator shall be equipped with freeze protection heaters providing protection down to –20°F (–29°C) ambient temperature.

· Condenser:

1. Coil shall be air-cooled Novation® heat exchanger technology with microchannel (MCHX) coils and shall have a series of flat tubes containing a series of multiple, parallel flow microchannels layered between the refrigerant manifolds. Coils shall consist of a 2-pass arrangement. Coil construction shall consist of aluminum alloys for fins, tubes, and manifolds, in combination with a corrosion-resistant coating.

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

3. Assembled condenser coils shall be leak tested and pressure tested at 656 psig (4522 kPa).

4. To plan the chiller installation and for ease of maintenance/coil removal, all refrigerant piping entering and leaving the condenser coils shall be located on only one side of the chiller so the coils can be removed (when needed) from the side free of piping. This is important to consider because removing the coils from the header side, although possible, involves extra labor due to extra bending and brazing of the coil headers.

· Refrigeration Components:

Refrigerant circuit components shall include replaceable core filter drier, moisture-indicating sight glass, electronic expansion device, discharge service valve and liquid line service valves, and complete operating charge of both refrigerant 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 installed to measure suction and discharge pressures. Thermistors installed to measure evaporator entering and leaving fluid temperatures.

2. Unit controls shall include the following functions:

a. Automatic circuit lead/lag.

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

c. Capacity control based on leaving chilled fluid temperature and compensated by rate of change of return fluid temperature with temperature set point accuracy to 0.1°F (0.05°C).

d. Limiting the chilled fluid temperature pull-down rate at start-up to an adjustable range of 0.2°F to 2°F (0.1 to 1.1°C) per minute to prevent excessive demand spikes at start-up.

e. Seven-day time schedule.

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

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

h. Chiller control for parallel chiller applications without addition of hardware modules and control panels (requires thermistors).

i. Timed maintenance scheduling to signal maintenance activities for strainer maintenance and user-defined maintenance activities.

j. Low ambient protection to energize evaporator heaters.

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

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

m. Nighttime sound mode to reduce the sound of the machine per 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) Multiple connection ports for USB, Ethernet, or BACnet™
 IP, Modbus1-RTU (Remote Terminal Unit), LEN (local equipment network), and Carrier Comfort Network® (CCN) connections. 
NOTE: BACnet IP may require additional programming.

2) Automatic reporting of alarms over email.

3) Ability to graphically plot trends of system performance and conditions over time.

4) Graphical summary display of current chiller operation and water conditions.

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

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

7) Full compatibility with the Carrier Comfort Network® (CCN) system to provide email alarm notification and to provide network capability to fully monitor and control chiller.

8) Display shall be capable of displaying the last 50 alarms, with clear full text description and time and date stamp, and will store a snapshot of operating conditions before and after the 10 most recent alarms.

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

10) 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.

b. Condenser fan motors shall have internal overcurrent protection.

· Operating Characteristics:

1. Standard tier units, without modification, shall be capable of starting and running at outdoor ambient temperatures from 0°F (–17.8°C) to 125.6°F (52°C) for units employing variable speed condenser fans and from 32°F (0°C) to 120°F (48.9°C) for units that do not employ variable speed condenser fans. 

2. Compact tier units shall be capable of starting and running at outdoor ambient temperatures from 32°F (0°C) to 115°F (46.1°C).

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

4. After power restoration, and with the Capacity Recovery™ feature enabled, unit shall be capable of full capacity recovery in less than 4 minutes provided the required chilled water flow is available and no safety/control manual reset items or alarms are in effect.

· Motors:

Condenser fan motors shall be totally enclosed, air over, 3-phase type with permanently lubricated bearings and Class F insulation. Fans shall be 8-pole for fixed speed units and 6-pole for variable speed units.

· Electrical Requirements:

1. Unit primary electrical power supply shall enter the unit at a single location (all chiller voltage/ size combinations shall have the ability to accommodate 2 power supplies to meet job specific requirements).

2. Primary electrical power supply shall be rated to operate up to 125.6°F (52°C) ambient temperature for all models.

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. Unit shall have a standard SCCR (short circuit current rating) value of 10 kA for all voltages.

· Chilled Water Circuit:

1. Chilled water circuit shall be rated for 300 psig (2068 kPa). Units with optional pump package are rated for 150 psig (1034 kPa) working pressure.

2. Thermal dispersion proof of flow switch shall be factory installed and wired.

3. Optional hydronic package (applies to all unit sizes except compact tier units, with or without the use of a VFD [variable frequency drive]):

a. Field pipe connections shall be carbon steel Victaulic®
 type.

b. Optional single or primary/stand-by operation pump systems. Dual pump systems shall have a pump discharge check valve.

c. For dual-pump packages, the equipment shall have one pump operating, and a simple transition to the back-up pump shall be accomplished by means of a valve which shall be supplied with this configuration.

d. Pumps shall be vertical in-line, single stage design, capable of being serviced without disturbing piping connections.

1) Pump casing shall be of class 30 cast iron.

2) The impeller shall be of cast bronze, closed type, dynamically balanced, keyed to the shaft, and secured by locking cap screw.

3) The hydronic kit will be provided with a flush line connection to ensure lubrication at the seal face and allow for positive venting of the seal chamber.

4) Each port shall be fitted with an isolation valve that allows the units to operate in parallel or standby, yet may be used to isolate one pumping unit for servicing or removal with the other pump still running.

5) Pump shall be rated for 150 psig (1034 kPa) working pressure.

6) The pump case shall have gauge tappings at the suction and discharge nozzles and include drain ports.

7) Dual pumps shall allow for the servicing of one pump without draining the chilled water loop.

8) Motors shall be TEFC 3-phase type with grease-lubricated ball bearings.

9) Each pump shall be factory tested per Hydraulic Institute Standards.

10) Pump motors shall be VFD compatible.

e. A permanent factory-installed strainer shall be provided upstream of the pump inlet for all units regardless of evaporator type. 

1) Units equipped with brazed-plate heat exchanger type evaporators shall be provided with a stainless-steel mesh strainer at inlet water connection to the unit.

2) Units equipped with a shell-and-tube direct expansion type evaporator shall be provided with a 1/8 in. corrosion-resistant perforated steel strainer, housed in the suction guide. In addition, a factory-installed, removable fine mesh start-up strainer for initial run period shall be included. The start-up strainer must be removed within 24 hours after chiller start-up.

f. Pressure/temperature taps (2) shall be factory installed to measure the pressure differential across the pump. For units equipped with the optional shell-and-tube direct expansion evaporator, an additional pressure/temperature tap (1) shall be factory installed at the suction guide to measure pressure differential across the strainer. 

g. Combination valve (which includes check, isolation, and modulation) shall be factory installed. Pressure/temperature taps (2) shall be factory installed to measure the pressure differential across the combination valve.

h. Hydronic assembly shall have factory-supplied electric freeze protection to –20°F (–29°C).

i. Piping shall be Schedule 40 black steel.

4. Optional hydronic package with VFD (these comments are applicable in addition to the comments in the previous section when the VFD hydronic package is employed [dual pump packages only]):

a. The drive shall be of the VVC-PWM (voltage vector control — pulse with modulation) type, providing near unity displacement power factor without the need for external power factor correction capacitors at all loads and speeds.

b. The drive and motor protection shall include: motor phase to ground fault, loss of supply phase, over voltage, under voltage, motor overtemperature, inverter overload, and overcurrent. Overcurrent is not allowed, ensuring hydronic units will not overload the motor at any point in the operating range of the unit.

c. Sensorless control software shall be available in the hydronic unit to provide automatic speed control without the need for pump mounted (internal/external) or remotely mounted differential pressure system feedback sensors. Control mode setting and minimum/maximum head set points shall be set at the factory and be user adjustable via the programming interface.

d. The integrated control shall incorporate an integrated graphical user interface that shall provide running and diagnostic information and identify faults and status in clear English language. Faults shall be logged and/or recorded for review at a later date. It shall be possible to upload parameters from one drive into the non-volatile memory of a computer and download the parameters into other drives requiring the same settings. The keypad shall incorporate Hand-Off-Auto push buttons to enable switching between BMS (Building Management System) and manual control. The drive shall incorporate a USB port for direct connection to a PC and an RS485 connection with Modbus RTU protocol. Optional protocols available should include BACnet and LonWorks®
.

e. The control shall have the following additional features: sensorless override for BMS, manual pump control or closed loop PID (proportional/integral/derivative) control, programmable skip frequencies and adjustable switching frequency for noise/vibration control, auto alarm reset, motor pre-heat function, 6 programmable digital inputs, 2 analog inputs, one programmable analog/digital output, 2 volt-free contacts.

f. The hydronic unit shall be capable of operating in any of the following control modes:

1) Duty pump and standby pumps with sensorless control.

2) Duty pump and standby pumps with remote sensor or building automation system (BAS) control.

· Special Features:

Certain standard features are not applicable when the features designated by * are specified. For assistance in amending the specifications, contact your Carrier representative. 

1. *High-Efficiency Variable 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 UL Listed. The use of this option, with the addition of antifreeze in the evaporator circuit and wind baffles or hail guards, shall allow running with outdoor ambient temperatures down to –20°F (–29°C) (may be different for compact units). Variable speed condenser fans also allow the chiller to operate at ambient temperatures as high as 125.6°F (52°C) and starting as low as 0°F (–17.8°C).

2. Unit-Mounted Non-Fused Disconnect:

Unit shall be supplied with factory-installed, non-fused electrical disconnect for main power supply. This option is included with the high SCCR option.

3. *Optional Condenser Coil Materials:

a. E-coated microchannel coils:

E-coated aluminum microchannel coil shall have 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 crosshatch 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 a 10,000-hour salt spray test in accordance with the ASTM (American Society for Testing and Materials) (U.S.A.) 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 crosshatch 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 a 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.

4. *Partial Heat Recovery (Desuperheater):

Unit shall be equipped with a desuperheater to obtain beneficial use of some of the system heat rejection.

a. Desuperheater shall be of brazed-plate design and be rated for a maximum refrigerant pressure of 653 psig (4506 kPa).

b. Desuperheater plates shall be of stainless steel construction.

c. Water connections shall be Victaulic
.

d. One desuperheater per refrigerant circuit shall be provided, but the system water piping shall be of header construction so that only one inlet and one outlet water connection is required.

e. Chillers employing desuperheaters must also employ variable speed condenser fans.

f. For all climates which experience temperatures below 32°F (0°C), a form of freeze protection must be field-supplied (some type of glycol is recommended).

g. A strainer with a minimum of 40 mesh must be installed within 10 ft (3 m) of the desuperheater fluid inlet to prevent debris from clogging the heat exchanger. 

5. Hot Gas Bypass:

Unit shall be equipped with factory or field-installed, microprocessor-controlled, hot gas bypass shall permit unit operation down to a minimum of 10% capacity (varies with unit size). This option or accessory is not available on applications with leaving fluid temperature less than 38°F (3.3°C).

6. Energy Management Control Module:

A factory or field-installed module shall provide the following energy management capabilities: 4 to 20 mA signals for leaving fluid temperature reset, cooling set point reset, or demand limit control; 2-step demand limit control (from 0% to 100%) activated by a remote contact closure; and discrete input for “Ice Done” indication for ice storage system interface.

7. Condenser Coil Trim Panels:

Unit shall be equipped with factory or field-installed coil covers, which provide protection for the coil headers.

8. Security Grilles:

Unit shall be equipped with factory or field-installed wire grilles to provide additional protection from damage. Factory-installed security grilles automatically include factory-installed coil trim panels.

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

Unit shall be equipped with a factory-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 the top to the bottom of the unit. This option also provides the functionality of a wind baffle.

10. 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, thus negating any need for coil trim panels. The full hail guard also provides the functionality of a wind baffle.

11. LON Translator Control:

Unit shall be supplied with factory or field-installed interface between the chiller and a Local Operating Network (LON, i.e., LonWorks FT-10A ANSI/EIA-709.1). Field programming is required.

12. Suction Line Insulation:

Insulation shall be tubular closed-cell insulation. This option shall be required on applications with leaving fluid temperatures below 30°F (–1.1°C) and recommended for areas with high dewpoints, where condensation may be a concern.

13. *Direct Expansion Shell-and-Tube Evaporator:

Shall provide the chiller with a shell-and-tube evaporator in lieu of the standard brazed plate evaporator. CRN certified direct expansion shell-and-tube evaporators are also available, in which case, shall provide minor evaporator modifications to meet Canadian code. 

14. Remote Evaporator Kit:

On applications that employ the brazed plate evaporator, the unit shall be provided with cable extensions and shutoff valves to facilitate the remote installation of the chiller evaporator.

15. Pressure Relief Valve:

Unit shall be provided with reseating-type pressure relief valves on the suction and discharge lines. The use of these valves meets Chicago code requirements on all unit sizes. Pressure relief valves are automatically provided for unit sizes 152-252 which employ the direct expansion shell-and-tube evaporator. 

16. *Desuperheater:

Shall provide tempered hot water while chilled water is being produced. This device is not available with the dual-pump option (single pump only) and is not available with compact tier units.

17. Compressor Blankets:

Unit shall be equipped with factory or field-installed option compressor sound reduction blanket, which reduces unit sound levels by providing an acoustic blanket on each compressor.
18. Compressor Enclosure and Blankets:

Unit shall be equipped with factory-installed compressor enclosure as well as sound blankets on each compressor to reduce unit sound levels. 

19. High SCCR (Short Circuit Current Rating):

The optional high SCCR (short circuit current rating) device shall allow the chiller to tolerate a 65 kA short circuit current for all voltages except 575-v (25 kA for 575-v) 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. This option includes the unit-mounted non-fused disconnect option.

20. Dual Chiller Accessory Kit:

For dual chiller applications (with units piped in parallel), unit shall be provided with the additional hardware (thermistors, wells, connectors) required for proper system operation.

21. GFI Convenience Outlet:

Shall be factory or field-installed and mounted with easily accessible 115-v female receptacle and shall include a 4-amp GFI receptacle. Not available on 380-v units.

22. Low LWT Fluid:

This option, in conjunction with suction line insulation, shall be employed in all applications with a leaving fluid temperature below 38°F (3.3°C).

23. Wind Baffles:

Units supplied with variable speed fans and operating in locations where wind velocities are expected to be greater than 5 mph shall require field-installed wind baffles (or, alternatively, hail guards). The wind baffles will protect external facing condensing coils during partial load operation and allow operation in ambient temperatures down to –20°F (–29°C).

24. Dual Point Power:

Unit shall be provided with 2 sources of 3‑phase power in lieu of the standard single power source.

25. Dry Shipment:

All units requiring container shipment (ocean freight) shall comply with transportation rules and be shipped without refrigerant. Dry shipment means that the unit will be shipped from the factory with a nitrogen holding charge as opposed to a charge of refrigerant. When the dry shipment option is employed, all labor and refrigerant costs shall be handled locally.
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