
Commercial Water-to-Water Heat Pump Unit 

HVAC Guide Specifications

Size Range: 2 to 35 Tons, Nominal

Carrier Model Number: 50PSW

· General

· SYSTEM DESCRIPTION

· Install water source heat pumps, as indicated on the plans with capacities and characteristics as listed in the schedule and the specifications that follow. All equipment shall be rated and certified in accordance with ANSI/AHRI/ASHRAE/ISO (American National Standard Institute/Air-Conditioning, Heating and Refrigeration Institute/American Society of Heating, Refrigerating, and Air-Conditioning Engineers/International Organization for Standardization) 13256-2. All equipment shall be tested, investigated, and determined to comply with the requirements of the standards for Heating and Cooling Equipment UL-60335-2-40 for the United States and CSA C22.2 No. 60335-2-40 for Canada, by Intertek Testing Laboratories (ETL). The units shall have AHRI/ISO and ETL-US-C labels.

· Units shall be supplied completely factory built and capable of operation with an entering water temperature range from 30°F to 110°F. Quality control system shall automatically perform via computer: triple leak check, pressure tests, evacuation and accurately charging of system, detailed heating and cooling mode tests, and quality cross checking all operational and test conditions to pass/fail criteria.

· Units shall be individually packaged with wooden skid covered with protective corner posts and plastic stretch wrapping for maximum protection.

· QUALITY ASSURANCE

· All equipment listed in this section must be rated in accordance with ANSI/AHRI/ASHRAE/ISO 13256-2 performance standard, latest edition. The applicable units shall have an AHRI/ISO label. Standard cabinet panel insulation shall meet NFPA (National Fire Protection Association) 90A requirements, air erosion and mold growth limits of UL-181, stringent fungal resistance test per ASTM-C1071 and ASTM G21 and shall meet zero level bacteria growth per ASTM (American Society for Testing and Materials) G22.

· All units shall be factory tested in all operating modes and safety switch operation shall be verified.

· Serial numbers will be recorded by the factory and furnished to the contractor for ease of unit warranty status.

· WARRANTY

The manufacturer shall warranty the unit’s parts for a period of 12 months from start-up or 18 months from shipping (whichever occurs first). The manufacturer shall warranty the compressor (parts only) for a period of up to 5 years from shipping.

[Optional] Units shall have the option for an extended warranty.

· Product

· EQUIPMENT

· General:

Factory-tested and assembled single-piece water source heat pump units shall be factory wired, charged with R-454B, contain refrigerant-to-water heat exchanger, 4-way reversing valve, compressor, metering device, and all internal controls and safety devices.

· Basic Construction:

1. The cabinet shall be fabricated from heavy gauge galvanized steel for superior corrosion protection. All interior surfaces shall be lined with 1/2 in. thick, 1-3/4 lb per cu ft density, coated, fiberglass insulation. Insulation must be non-combustible, non-hydroscopic and anti-fungal. Insulation must meet NFPA 90A and 90B for fire protection as well as Fire Hazard classification 25/50 (per ASTM E84 and UL 723 and CAN/ULC S102-M88), ASTM C1071, erosion requirements of UL181 and be certified to meet GREENGUARD indoor air quality standards for low emitting products. 

2. Unit shall have separate entrances for high and low-voltage electrical supplies.

3. Unit shall be constructed of heavy gauge, powder-painted, galvanized sheet metal with removable service panels (2).

4. Supply and return water connections shall be copper FPT (female pipe thread) fittings, terminating out the top of the unit to facilitate heading on multiple units side-by-side. 

5. [Optional] Mute Package shall consist of compressor blanket installed in the unit for additional sound attenuation.

· Refrigerant Components:

1. Units shall use R-454B refrigerant. All units shall have a factory sealed and fully charged refrigerant circuit.

2. Units sizes 122, and 240-420 shall have two independent refrigeration circuits with single stage compressors, sizes 025-071 shall have single compressor with 2 stages, sizes 180 and 210 shall have single compressor with single stage.

3. Unit shall have heat pump duty, scroll compressors with internal and external isolation.

4. Refrigeration circuit components shall include liquid line service valve, suction line service valve, reversing valve, a full charge of compressor oil, and a holding charge of refrigerant.

5. Thermostatic expansion valves shall be provided for refrigerant metering. Reversing valve shall be 4-way solenoid activated that defaults to heating.

6. Coaxial (tube in tube) refrigerant-to-water heat exchanger. Refrigerant-to-water heat exchangers shall be of copper inner water tube and steel outer refrigerant tube design rated to withstand 625 psig working refrigerant pressure and 450 psig working water pressure. Shell and tube style refrigerant to water heat exchangers shall be treated as pressure vessels and shall require refrigerant pressure relief valves piped to the exterior of the building. The contractor supplying the water source heat pumps with shell and tube heat exchangers shall be responsible for any additional installation costs. Brazed plate water-to-refrigerant heat exchangers shall require additional centrifugal separators added to the supply water piping at each unit. Each separator shall have an automated clean out valve piped to a waste line. The contractor supplying water source heat pumps with brazed plate heat exchangers shall be responsible for any additional costs.

7. [Optional] Cupronickel refrigerant-to-water heat exchanger shall be used for open loop applications, or where water quality cannot be maintained as specified by manufacturer.

8. [Optional] Heat recovery package/Hot water generator: Unit shall be equipped with factory installed internal heat recovery kit for domestic hot water production. This kit shall include an internally protected hot water circulation pump, copper double wall vented coaxial water-to-refrigerant heat exchanger, 140°F hot water temperature limit switch and an on/off switch/circuit breaker.

9. Refrigerant Leak Detection System shall be provided with the unit sizes 071-420 for the refrigerant leak detection system.

· Hydronic Factory Installed Options:

1. Extended Range: Unit shall operate at entering water temperature of 30°F to 110°F. Extended range adds closed cell insulation to internal water lines and provides insulation on suction side refrigeration tubing including refrigerant-to-water heat exchangers.

2. [Optional] Flow proving switch (differential pressure switch) shall energize relay and disable unit operation when no water flow to the unit.

· Electrical:

1. A control box shall be located within the unit compressor compartment and shall contain a 75 or 100 va transformer, 24-v activated, 2 or 3 pole compressor contactor, terminal block for thermostat wiring and solid-state controller for complete unit operation. Electro-mechanical operation WILL NOT be accepted. 
2. Units shall be name-plated for use with time-delay fuses or HACR circuit breakers. 
3. Unit controls shall be 24-v and provide heating or cooling as required by the remote controller.

4. [Optional] A larger transformer rated for at least 100 VA shall be available (standard option for units with factory-installed WSHP Open controller) and have a push button reset circuit breaker on the secondary power.

5. [Optional] Non-fused electrical disconnect shall be installed on the unit.

6. [Optional] Phase monitor shall be provided with the unit.

· Controls and Safeties:

1. All units shall have a Unit Protection Module (UPM) printed circuit board which implements following equipment safeties: 

a. anti-short cycle time delay (5-minute delay on break)

b. Random start time delay on initial power.

c. Brownout / surge / power interruption protection.

d. 120 second low pressure switch bypass timer.

e. High refrigerant pressure shutdown.

f. Low refrigerant pressure shutdown.

g. Water coil freeze protection shutdown.

h. 24 VAC alarm output for remote fault indication.

i. Refrigerant leak shutdown.

j. Intelligent alarm reset

The UPM shall automatically reset after a safety shutdown. Restart the unit if the cause of the shut-down no longer exists. Should a fault reoccur within 60 minutes after reset, then a “hard” lockout will occur. A light-emitting diode (LED) shall annunciate the following alarms: brownout, high refrigerant pressure, low refrigerant pressure, low water temperature, refrigerant leak fault. The LED will display each fault condition as soon as the fault occurs. If a hard lockout occurs, then the fault LED will display the type of fault until the unit is reset.

The UPM shall feature the following field configurable adjustments:

1) Lock out reset on thermostat interruption or power reset.

2) Two or four restart attempts before a hard lockout.

3) Test mode (reduces all time delays to 5 seconds for diagnostic work).

4) Water coil freeze limit trip.

2. The W2W Open controller continuously monitors and regulates heat pump operation reliably and precisely. This controller features a sophisticated, factory-engineered control program that provides optimum performance and energy efficiency. For added flexibility, the W2W Open controller is capable of stand-alone operation. It can also be integrated with any Building Automation System using the BACnet®1, Modbus, LonWorks, or N2 protocol.

· Accessories:

1. Hydronic accessories: 

a. Hose kits

All units shall be connected to main water supply and return headers with hoses. The hoses shall be 2 or 3 feet long, braided stainless steel rated to 400 psig at 265°F. Hoses may contain optional ball valves with P/T ports, Y strainers with blow down valves and/or auto flow regulators as specified in the schedule.

b. Two-position motorized isolation valve
(2-way solenoid valve)

Two-position motorized isolation valve (2-way solenoid valve) with end switch is available for field installation. The two-way motorized solenoid valve is rated for a 125 psig working pressure. The valve shall be field wired to open with compressor operation.

c. Ball Valves (Brass Body)

Valves shall be available for shutoff and balancing water flow. Available with memory, memory stop, and pressure temperature ports (600WOG at 325°F).

d. Y Strainers (Bronze Body)

Strainers are “Y” type configuration with a brass cap. Strainer screen shall be made of stainless steel (600WOG at 325°F).

2. Controls accessories:

a. Carrier commercial thermostat controls are available as follows:

1) Edge® Pro 7-day programmable thermostat offers 2-stage heat, 2-stage cool, remote contact input, remote sensor capability, pre-occupancy purge, soft start, manual/auto changeover, 4 settings per day, 24 vac, backlit LCD, keypad lockout, no batteries required, 5-minute compressor protection, never lost memory, 3 security levels, and temperature display in degrees °F or °C.

2) Comfort Pro Programmable Thermostat, 2-stage Heat /2-stage Cool G/E, plus 1-stage auxiliary or emergency heat HP and WSHP, or 2-stage cool/heat only, Touch n Go™ prog. (OCC UNOCC LIMIT), passcode protection, remote sensor capability with override, random start, Manual/Auto-Changeover, Outdoor/supply/return temp, hospitality mode, option battery powered.

3) Carrier Connect™ Wi-Fi 7-day programmable/non-prog; 4.3 in. touch screen, web enabled (portal), smartphone app, 1‑2 stage heat/1-3 stage cool, G/E, HP (with 2-stage aux heat), remote sensor capability, manual/auto-changeover, humidify/dehumidify/Humidi-MiZer® System.

4) Non-Branded Wi-Fi 7-day programmable/non-prog; 4.3 in. touch screen, web enabled (portal), smartphone app, 1-2 stage heat/1-3 stage cool, G/E, HP (with up to 2-stage aux heat), remote sensor capability, manual/auto-changeover, humidify/dehumidify/Humidi-MiZer®.

5) ComfortVu BACnet®
 Thermostat, 24 VAC Thermostat, offers a large backlit LCD display and intuitive push-button controls for easy operation, BACnet® MS/TP port, 2 universal inputs, 2 universal outputs, and 4 relay outputs, it allows control over up to 3 stages of heating and 2 stages of cooling, along with up to 3 fan speeds.

b. ZS sensors for WSHP Open DDC (direct digital controls) control option. Sensors are available as follows, and all sensors below offer monitoring of space temperature only, or space temperature and CO2, or space temperature and humidity, or space temperature and CO2 and humidity.

1) ZS Standard sensor with a communication port.

2) ZS Plus sensor with communication port, occupancy status indicator, local occupancy override and set point adjustment.

3) ZS Pro sensor with communication port, occupancy status indicator, local occupancy override, set point adjustment, LCD (liquid crystal diode) display, alarm indicator and fan speed control.

4) ZS Pro-F sensor with communication port, occupancy status indicator, local occupancy override, set point adjustment, LCD display, alarm indicator, fan speed control, cooling/heating/fan only mode control and °F to °C conversion.
�Third-party trademarks and logos are the property of their respective owners.
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