
Single-Stage Water Source Heat Pumps with
Puron® Refrigerant (R-410A)

HVAC Guide Specifications (Water Loop)

Size Range:
6,800 to 70,000 Btuh

Cooling Capacity


8,800 to 86,000 Btuh

Heating Capacity

Carrier Model Number:
50PSH, 50PSV

· General

· SYSTEM DESCRIPTION

· Single package horizontally and vertically mounted water source heat pumps with Puron® refrigerant (R-410A) and electronic controls.

· Equipment shall be completely assembled, piped and internally wired. Capacities and characteristics as listed in the schedule and the guide specifications that follow.

· QUALITY ASSURANCE

· All equipment shall be rated and certified in accordance with ANSI/AHRI/ASHRAE/ISO (American National Standards Institute/Air-Conditioning, Heating and Refrigeration Institute/American Society of Heating, Refrigerating, and Air-Conditioning Engineers/International Organization for Standardization) 13256-1 performance standard, latest edition and ETL listed to UL (Underwriters Laboratories) standard 1995. The units shall have AHRI/ISO and ETL labels.

· All units shall be fully quality tested by factory run testing under normal operating modes and safety switch operation shall be verified.

· Serial numbers will be recorded by factory and furnished to contractor on report card for ease of unit warranty status. Units shall be prewired and precharged in factory.

· Product

· EQUIPMENT

· General:

Units shall be supplied completely factory built for an entering water temperature range from 50 to 100°F as standard, from 40 to 110°F in cooling mode and 20 to 80°F in heating mode. Any operation below 60°F or above 100°F should use extended range option. Units may consist of rotary or scroll compressor, PSC (permanent split capacitor), constant torque ECM (electronically commutated motor) or constant airflow ECM fan motor and blower and refrigerant circuit as indicated on the equipment schedule. Equivalent units from other manufacturers can be proposed provided approval to bid is given 10 days prior to bid closing. 

· Basic Construction:

1. Units shall have the airflow arrangement as shown on the plans. If units with these arrangements are not used, the contractor supplying the water source heat pumps is responsible for any extra costs incurred by other trades and must submit detailed mechanical drawings showing ductwork requirements and changes or relocation of any other mechanical or electrical system. If other arrangements make servicing difficult the contractor must provide access panels and clear routes to ease service. The architect must approve all changes 10 days prior to bid.

2. All units shall have stainless steel drain pans to comply with this project’s IAQ (indoor air quality) requirements. No exceptions shall be allowed.

3. The cabinet shall be fabricated from 18-ga G‑90 galvanized steel for superior corrosion protection. All interior surfaces shall be lined with 1/2 in. thick, multi-density, coated, fiberglass insulation. Insulation must be non-combustible, non-hydroscopic and anti-fungal. Insulation must meet NFPA (National Fire Protection Association) 90A and 90B for fire protection as well as Fire Hazard classification 25/50 (per ASTM [American Society for Testing and Materials] 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. One blower access panel and two compressor compartment access panels shall be removable with supply and return air ductwork in place.

4. Unit shall be equipped with double compressor isolation. The unit shall have a floating basepan consisting of the compressor mounted on rubber grommets and a heavy gage steel plate supported by a 1/2 in. thick, high density rubber pad on the base of the unit to prevent transmission of vibration to the structure.

5. All units shall have a factory-installed four-sided filter rack capable of accepting either one or 2-in. filters. Units shall have a 1-in. thick throwaway type fiberglass filter as standard. The filter rack shall incorporate a 1-in. duct flange. The contractor shall purchase one spare set of filters and replace factory-shipped filters upon completion of start-up.

6. Cabinets shall have separate holes and knockouts for entrance of line voltage and low voltage control wiring. Supply and return water connections shall be brass FPT fittings and shall be securely mounted flush to the cabinet allowing for connection to a flexible hose without the use of a back-up wrench. Water connections which protrude through the cabinet shall not be allowed.

7. Hanging brackets shall be provided as standard for horizontal units.

8. Condensate overflow protection sensor shall activate a circuit upon sensing when a high level of condensate water is in the drain pan resulting in a hard lockout in the unit. Freeze protection sensors shall be provided on both sides of the refrigeration circuit. Sensors that measure water temperature shall not be allowed.

· Compressor:

1. The compressor shall have a dual level vibration isolation system.

2. The compressor will be mounted on vibration isolation grommets to a large heavy gage compressor mounting tray plate, which is then isolated from the cabinet base with rubber grommets for maximized vibration attenuation.

3. Compressor shall be located in an insulated compartment away from airstream to minimize sound transmission.

4. Compressor shall have thermal overload protection. 

· Fan and Motor Assembly:

1. The fan shall be direct-drive centrifugal forward curved type with a dynamically balanced wheel. The housing and wheel shall be designed for quiet low velocity operation. The blower housing shall feature a removable inlet ring to facilitate removal and servicing of the fan motor. The fan motor shall be 3-speed, permanently lubricated, PSC type with thermal overload protection on unit sizes 1/2 through 1 ton.

2. Unit sizes 1-1/4 through 6 tons shall have a constant torque ECM for premium fan efficiency. These motors shall feature 3 pre-programmed torque settings that can be changed in the field to match design requirements. 460 v, 3 ph, 60 Hz units with these motors must be able to operate without the need for a neutral wire for the motor.

3. Unit sizes 1-1/4 through 6 tons shall have an optional constant airflow ECM.

4. The fan motor shall be isolated from the housing by torsionally flexible isolation.

5. The fan and motor assembly must be capable of overcoming the external static pressures (ESP) as shown on the schedule. ESP rating of the unit shall be based on a wet coil. Ratings based on a dry coil will NOT be acceptable.

· Refrigerant Circuit:

1. Hermetic compressor: Hermetic rotary or scroll compressors shall be specifically designed for R‑410A refrigerant, shall be thermally protected, and shall be located in an insulated compartment to minimize sound transmission.

2. Access fittings shall be factory-installed on high and low pressure refrigerant lines to facilitate field service. 

3. Refrigerant metering shall be accomplished by thermostatic expansion valve only.

4. Finned tube refrigerant-to-air heat exchanger not exceed 16 fins per inch. Refrigerant-to-air heat exchangers shall utilize enhanced aluminum fins an rifled copper tube construction rated to withstand 600 psig refrigerant working pressure. All air coils shall have non-ferrous aluminum end plates.

5. A corrosion protection option for refrigerant-to-air heat exchangers that features tin plating of the copper tubing and coating of the aluminum fins with a protective film. The tin plating provides best in class protection of the copper tubing from formicary corrosion while the fin coating provides protection against salt spray and other corrosive elements. Protected coils can exceed 1000 hours salt spray per ASTM standard B-117.

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 600 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. 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 cleanout 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 CuNi water coil – The refrigerant-to-water heat exchanger shall have inner tube constructed of cupronickel.

8. Refrigerant safety controls shall include both high and low pressure safety switches. Temperature sensors shall not replace these safety switches.

· Drain Pan:

1. The drain pan shall be constructed of 304 stainless steel to inhibit corrosion. 

2. Drain pan shall be fully insulated. 

3. Drain outlet shall be located at pan as to allow complete and unobstructed drainage of condensate. Drain outlet for horizontal units shall be connected from pan directly to FPT fitting. No hidden internal tubing extensions from pan outlet extending to unit casing (that can create drainage problems) will be accepted. 

4. The unit as standard will be supplied with solid-state electronic condensate overflow protection. A mechanical float switch will be used with Complete C package.

· Controls and Safeties:

1. Electrical:

A control box shall be located within the unit and shall contain a transformer, controls for the compressor, reversing valve and fan motor operation and shall have a terminal block for low voltage field wiring connections. The transformer shall be rated for a minimum 75 va. All units shall be nameplated for use with time delay fuses or HACR (Heating, Air-Conditioning, and Refrigeration) circuit breakers. Unit controls shall be 24 volts.

All transformers shall have a push button reset circuit breaker on the secondary power.

2. Unit Protection Module (UPM):

All units shall have a solid-state safety control circuit with the following features:

a. Anti-short cycle time delay on compressor operation, with a 5-minute delay.

b. Random start on power up mode.

c. Brownout / surge / power interruption protection.

d. Low pressure switch 120-second bypass timer.

e. Shutdown on the following fault indications:

1) High or low refrigerant pressure safety switches inputs.

2) Low water temperature shutdown. Freeze sensors shall monitor refrigerant temperature to the water coil in the heating mode and shall activate the lockout circuit when water temperature drops below either 15°F or 35°F depending on the selection. 15°F is field selectable for installations utilizing antifreeze.

3) Condensate overflow protection. A condensate sensor shall activate the lockout circuit upon sensing a high level of condensate in the drain pan and immediately put the unit into a hard lockout. Condensate overflow protection (COP) shall be standard on all units.

4) Air coil freeze protection shut down refrigerant coil in the cooling modes.

f. Alarm output which closes for selectable dry contact closure or 24 vac remote fault indication.

g. Alarm output selectable for constant output for general alarm notification, or pulse output for annunciation of the specific fault alarm.

h. Activation of any safety device shall prevent compressor operation via a lockout circuit. The lockout circuit shall be reset at the thermostat or at the contractor supplied disc-onnect switch. Units which may be reset at the disconnect switch only shall not be acceptable.

i. Automatic intelligent reset. Unit shall automatically reset after a safety shut down and restart after the anti-short cycle timer and random start timer expire. Should a fault re-occur within 60 minutes after reset, then a permanent lockout will occur. Reset attempts shall be selectable for either 2 or 4 tries. A condensate overflow will place the unit in an immediate hard lockout.

j. Ability to defeat time delays for servicing.

k. A light-emitting diode (LED) to indicate safety alarms. The LED shall annunciate the following alarms:

1) High refrigerant pressure,

2) Low refrigerant pressure,

3) Low refrigerant temperature to the water coil in the heating operation, 

4) High level of condensate in the drain pan,

5) Brown out/surge/power interruption.

l. The LED will display each fault condition as soon as the fault occurs. If a permanent lockout occurs, then the fault LED will display the type of fault until the unit is reset.

m. UL listed, UL Canada listed, and RFI, ESD, and transient protected.

n. Low refrigerant temperature to the air coil in cooling operation.

3. Safety devices:

a. Low pressure cutout set at 40 psig for loss of charge protection (freezestat and/or high discharge gas temperature sensor is not acceptable). 

b. High pressure cutout control set at 600 psig. 

c. Low supply water temperature sensor protection which monitors refrigerant temperature that could result in water heat exchanger freezing. 

d. Low air coil temperature sensor protection which monitors refrigerant temperature that could result in air heat exchanger freezing. 

e. High level of condensate sensor that shuts off the compressor if the condensate drain pan fills with water. 

f. On board voltage detection that disables the compressor control circuit if there are extreme variations exceeding ± 10% in supply voltage.

4. Deluxe D Control Package:

Optional electronic Deluxe D control package shall have all the features of the Complete C control package with the following additional features:

a. Pump-valve relay to enable a pump/valve operation when calling for compressor operation.

b. Energy management switch to enable remote operation of WSHP (water source heat pump).

c. Phase monitor to protect the compressor from operating in reverse rotation on three phase units.

d. Boilerless control shall activate an electric heater (internal or external unit) and disable compressor should water temperature drop below set point. Includes a relay and splitting the power supply to the unit into a blower motor and control power supply and a compressor power supply. The relay (when energized) deactivates the compressor control circuit.

5. WSHP Open Multiple Protocol Control:

a. Units shall have all the features above (Complete C package) and the state of the art WSHP Open multiple protocol interface board will have the ability to be viewed in the Equipment Touch™, System Touch™, or field assistant user interface. All point objects will have the ability to be viewed in the Equipment Touch user interface. The following points must be available at a central or remote computer location:

1) Space temperature

2) Leaving water temperature

3) Discharge air temperature

4) Command of space temperature set point

5) Cooling status

6) Heating status

7) Low temperature sensor alarm

8) High pressure switch alarm

9) Fan on/off position of space thermostat

10) Unoccupied/occupied command

11) Cooling demand

12) Heating demand

13) Fan “ON/AUTO” command

14) Fault prevention with auto reset

15) Itemized fault code viewed with Equipment Touch interface

b. Additional WSHP Open multiple protocol control features shall include:

1) Three-speed fan control. Controller shall automatically, based upon space temperature input, operate the fan at the lowest of 3 selectable speeds to achieve space temperature set point.

2) Two-position OA (outdoor air) damper

3) Modulating OA damper with DCV (demand controlled ventilation)

4) Hot gas reheat solenoid valve

5) Two-position water economizer control

6) Modulating water economizer control

7) Single stage electric auxiliary heat

8) Power fail restart delay

6. Multiple-protocol WSHP Open controller remote ZS sensors for DDC (direct digital controls) control options. Only Carrier ZS sensors can be used with the WSHP Open controller. 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.

a. 
ZS Standard sensor with a communication port.

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

c. 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

d. 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.

· Factory-Installed Options:

1. Mute Package: 

Optional compressor blanket shall be provided on units having a capacity above 24,000 Btuh.

2. Hot Gas Reheat: 

Units as noted on the schedule shall be equipped with optional hot gas reheat (HGRH). On/Off HGRH shall be controlled by a humidistat connected to the unit H terminal and shall start the unit in the reheat mode should the humidity be above set point once the thermostat control is satisfied. Cooling or heating requirements shall take precedence over HGRH.

3. Unit-Mounted Disconnect: 

A non-fused factory mounted disconnect shall be installed on the unit.

4. Two-Way Motorized Solenoid Valve: 

A two-way motorized solenoid valve shall be mounted in the interior of the unit. The valve shall cycle open whenever there is a call for compressor operation. The valve shall be equipped with an end switch. The two-way motorized solenoid valve is rated for a 300 psig working pressure.

5. Electric Heat: 

Factory-installed UL listed electric heater packages shall be available for the units. Available only on vertical units with top discharge and horizontal units with end blow configuration, and on 208/230-1 and 208/230-3 units.

6. Extended Range Option: 

Coaxial refrigerant to water heat exchanger shall be insulated to allow for geothermal applications.

7. Filters:

All units shall have a factory-installed four-sided filter rack with access panel and either 2 in. MERV 8 filter or MERV 13 pleated filter. (MERV 13 option available only on sizes 015-070 and with ECM option.)

8. Hot Gas Bypass: 

Supply each unit with a ETL listed and MEA listed modulating hot gas bypass valve with factory-supplied and installed controls to prevent air coils from frost development by taking hot gas and bypassing the water coil and expansion device and reintroducing the hot gas into the refrigerant line prior to the air coil. The hot gas bypass valve shall maintain a minimum refrigerant suction pressure to allow for a light load cooling mode or a low entering air temperature.

9. Hot Water Generator: 

Hot Water Generator 208/230 V-1 Ph-60 Hz and 208/230 V-3 Ph-60 Hz units 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.

10. Closed Cell Foam:

Closed cell foam (CCF) shall be installed on interior surfaces of water source heat pump and shall meet the density and compression requirements of ASTM D 1056, the water absorption requirements of ASTM D-1667 and the tensile and elongation requirements of ASTM D-412. Closed cell foam shall meet the flammability requirements of FMVSS302 and UL 94.

11. Autoflow Regulator:

Autoflow regulator units shall have an optional water flow regulating valve set to 3 gallons per minute of water flow per nominal ton of refrigeration capacity.

· Accessories:

1. Hose Kits and valves: 

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 autoflow regulators as specified in the schedule.

2. Electric Duct Heaters:

a. Duct heater shall be slip-in type and shall be UL approved for zero clearance to combustible surfaces. The heater shall bear a UL/CSA label. Control panel and element housing shall be constructed of heavy gage galvanized steel. All heating elements shall be made of nickel/chromium resistance wire with ends terminated by means of staking and heliarc welding to machine screws. Heating element support structure shall consist of galvanized steel wire formed and constructed to support ceramic bushings through which the heating element passes. Control cabinet shall be constructed of heavy gage galvanized steel with multiple knockouts for field wiring. Control cabinet shall have a solid cover also of heavy gage galvanized steel and held in place with hinges and tool-release latches. 

b. 
Duct heater shall be supplied with primary over temperature protection by built in disc type automatic reset thermal cutouts and secondary over temperature protection by built in disc type manually resettable thermal cutouts. These devices must function independently of one another and are not acceptable if series connected in the control circuit wiring. A disconnecting magnetic control circuit is required. All duct heaters will require either a fan interlock circuit or an airflow switch.

c. 
Over-current protection by means of factory-installed fusing within the control cabinet shall be provided for heaters rated at more than 48 amps. Heating elements shall be subdivided and fused accordingly.

d. 
All wiring, component sizing, component spacing and protective devices within the control cabinet shall be factory installed and comply with NEC and UL standards. All heaters shall function properly with a 60 Hz power supply. 

e. 
A wiring diagram depicting layout and connections of electrical components within the control cabinet shall be affixed to the inside of the control cabinet cover.

f. 
A rating plate label shall be affixed to the exterior of the control cabinet cover which states model number, serial number, volts, amps, phase, frequency, control volts, volt-amps and minimum airflow requirements.
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