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Part 1 — General 

1.01 SYSTEM DESCRIPTION 

A.  Install water source heat pumps, as indicated on the specifications with capacities and characteristics as 

listed in the schedule and the specifications that follow. Units shall be horizontal or vertical 

configurations. 

B.  Units shall be supplied completely factory built and capable of operation with an entering water 

temperature range from 60 to 95 F.  

C.  Units shall be individually packaged with wooden skid covered with protective corner posts and plastic 

stretch wrapping for maximum protection. 

1.02 QUALITY ASSURANCE 

A.  All equipment listed in this section must be rated in accordance with AHRI/ASHRAE/ISO 13256-1 

performance standard, latest edition, and CSA. The units shall have AHRI/ISO, NRTL, and CSA labels. 

B.  All units shall be factory tested under normal operating conditions at nominal water flow rates. This 

testing shall generate a report card to be shipped with each unit stating performance in both Heating and 

cooling modes. 

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

Units that are tested without water flow rates are not acceptable. 

 

Part 2 — Product 

2.01 EQUIPMENT 

A.  General: 

1.  The horizontal and vertical heat pumps shall be fabricated from heavy gage galvanized sheet metal 

with powder coated paint finish on front access panels. All interior surfaces shall be lined with 1/2 in. 

thick, 11/2 lb. acoustic type fiberglass insulation. All fiberglass shall be coated and have exposed edges 

tucked under flanges to prevent the introduction of glass fibers into the airstream. All insulation must 

meet NFPA 90A, UL-181 (air erosion and mold growth), ASTM-C1071, and ASTM 621 and 622. 

2.  Units shall be prewired and precharged in factory. 

B.  Unit Cabinet: 

1.  Units must be field convertible from side to back or back to side discharge with no additional parts or 

unit structure modification. Units will have factory-installed hanger brackets and isolation grommets. 

2.  Horizontal units shall have one of the following airflow arrangements: right-discharge/left-return; 

left-discharge/right-return; back-discharge/left-return; or back-discharge/right-return as shown on 

the plans. 



3.  Vertical units shall have one of the following airflow arrangements: left-return/top-discharge, front-

return/top-discharge, or right-return/top-discharge. All vertical units will be supplied from the factory 

internally trapped. 

4.  If units with these arrangements are not used, the contractor is responsible for any extra costs 

incurred by other trades. 

5.  Cabinets shall have separate openings and knockouts for entrance of line voltage and low voltage 

control wiring. Contractor must ensure that units can be easily removed for servicing and coordinate 

locations of electrical conduit and lights with the electrical contractor. 

6.  All units must have a minimum of three access panels for serviceability of compressor compartment. 

If other arrangements make servicing difficult, the contractor must provide access panels and clear 

routes to ease service. Architect must approve any changes in layout. 

7.  All units must have an insulated panel separating the fan compartment from the compressor 

compartment. 

8.  Units with the compressor in the airstream are not acceptable. 

C.  Fan and Motor Assembly: 

1.  Units rated 60,000 Btuh and under shall have a direct-drive centrifugal fan. The fan motor shall be 3-

speed, permanently lubricated, PSC (permanent split capacitor) type with internal thermal overload 

protection. 

2.  Blower shall have inlet rings to allow removal of wheel and motor from one side without removing 

housing. 

3.  Units supplied without permanently lubricated motors must provide external oilers for easy service. 

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

fan and motor assembly must be capable of overcoming the external static pressures as shown on 

the schedule. 

5.  The cfm/static pressure rating of the unit shall be based on a dry coil and a clean filter in place. 

D.  Refrigerant Components: 

1.  All units shall contain a Puron® refrigerant (R-410A) sealed circuit including a high-efficiency Copeland 

UltraTech™ single-stage rotary compressor (sizes 006 to 018) or scroll compressor (sizes 024 to 060) 

designed for heat pump operation, a thermostatic expansion valve for refrigerant metering, an 

enhanced corrugated aluminum lanced fin and rifled copper tube refrigerant-to-air heat exchanger, 

reversing valve, coaxial (tube-in-tube) refrigerant-to-water heat exchanger, and safety controls, 

including a high-pressure switch, low-pressure switch (loss of charge), water coil low temperature 

sensor, and air coil low temperature sensor. 

2.  Units shall have a TXV (thermostatic expansion valve) for refrigerant metering, an enhanced 

aluminum lanced fin and rifled copper tube refrigerant to air heat exchanger, a reversing valve, a 

coaxial (tube-in-tube) refrigerant-to-water heat exchanger. 



3.  Refrigerant-to-air heat exchangers shall use corrugated lanced aluminum fins and rifled copper tube 

construction rated to withstand 625 psig refrigerant working pressure. 

4.  Refrigerant-to-water heat exchangers shall be of copper inner-water tube and steel refrigerant outer 

tube design, rated to withstand 625 psig working refrigerant pressure and 500 psig working water 

pressure. Plate-to-plate heat exchangers cannot be used. Refrigerant-towater heat exchanger shall be 

“electro-coated.” 

5.  Units capable for use in standard operating range with entering water temperatures from 60 to 95 F 

or, if equipped with extended range, 20 to 120 F. 

6.  Reversing valves shall be four-way solenoid activated refrigerant valves, which shall fail to heating 

operation should the solenoid fail to function. If the reversing valve solenoid fails to cooling, a low 

temperature thermostat must be provided to prevent over-cooling an already cold room. 

E.  Drain Pan: 

The drain pan shall be constructed of galvanized steel to inhibit corrosion and be fully insulated. Drain 

outlet shall be located on pan to allow complete and unobstructed drainage of condensate. Vertical units 

will have a factory-installed trap inside of cabinet. The standard unit will have solid-state electronic 

condensate overflow protection. A mechanical float switch will be used with the WSHP Open multiple 

protocol controller option. 

F.  Filter: 

1.  Units shall have a factory-installed 1 in. wide filter bracket for filter removal from either side. Units 

shall have a 1 in. thick throwaway type fiberglass filter. 

2.  The contractor shall purchase one spare set of filters and replace factory-shipped filters on 

completion of start-up. 

3.  Filters shall be standard sizes. If units use nonstandard filter sizes then the contractor shall provide 12 

spare filters for each unit. 

4.  Field-installed 2 in. filter brackets and 2 in. fiberglass throwaway filters on all units can be installed by 

contractor. 

G.  Controls and Safeties: 

1.  Electrical: 

a.  A control box shall be located within the unit compressor compartment and shall contain a 50-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 is not 

acceptable. 

b.  Units shall be nameplated for use with time-delay fuses or HACR circuit breakers. Unit controls 

shall be 24-v and provide heating or cooling as required by the remote thermostat/ sensor. 

2.  Piping: 



a.  Supply and return water connections shall be copper FPT fittings and shall be securely mounted 

flush to the cabinet corner post allowing for connection to a flexible hose without the use of a 

back-up wrench. 

b.  All water connections and electrical knockouts must be in the compressor compartment corner 

post as to not interfere with the serviceability of unit. Contractor shall be responsible for any 

extra costs involved in the installation of units that do not have this feature. 

3.  Unit Controls: 

a.  Safety controls including a high-pressure switch, a low-pressure sensor, and a low water and low 

air temperature sensor. Access fittings shall be factory installed on high and low pressure 

refrigerant lines to facilitate field service. 

b.  Activation of any safety device shall prevent compressor operation via a lockout device. The 

lockout shall be reset at the thermostat or at the contractor-supplied disconnect switch. 

c.  Units which may be reset only at the disconnect switch shall not be acceptable. 

4.  The standard Complete C control electronic control system shall interface with a heat pump (Y,O) wall 

thermostat (mechanical or electronic). The control system microprocessor board shall be specifically 

designed to protect against building electrical system noise contamination, EMI, and RFI interference. 

The control system shall have the following features: 

a.  50-va transformer. 

b.  Performance monitor (PM). The PM warns when the heat pump is running inefficiently. 

c.  Anti-short cycle time delay on compressor operation time delay shall be 5 minutes minimum. 

d.  Random start on power up mode. 

e.  Low voltage protection. 

f.  High voltage protection. 

g.  Unit shutdown on high or low refrigerant pressures. 

h.  Unit shutdown on low water temperature. 

i.  Water coil freeze protection (selectable for water or antifreeze). 

j.  Air coil freeze protection (check filter switch). 

k.  Condensate overflow shutdown. 

l.  Option to reset unit at thermostat or disconnect. Fault type shall be retained in memory if reset 

at thermostat. 

m.  Automatic intelligent reset. Unit shall automatically reset 5 minutes after trip if the fault has 

cleared. Should a fault reoccur 3 times sequentially then permanent lockout will occur. 



n.  Ability to defeat time delays for servicing. 

o.  Light-emitting diodes (LEDs) to indicate high pressure, low pressure, low voltage, high voltage, 

air/water freeze protection, condensate overflow and control status. 

p.  The low-pressure switch SHALL NOT be monitored for the first 90 seconds after a compressor 

start command to prevent nuisance safety trips. 

q.  Remote fault type indication at thermostat. 

r.  Selectable 24-v or pilot duty dry contact alarm output. 

s.  24-v output to cycle a motorized water valve with compressor contactor. 

t.  Electric heat output to control two stages of electric heat. 

u.  Service test mode for troubleshooting and service. 

5.  Optional electronic Deluxe D control system shall have all the features of the Complete C control 

system with the following additional features: 

a.  75-va transformer. 

b.  A removable thermostat connector. 

c.  Random start on return from night setback. 

d.  Intelligent reversing valve operation for extended life and quiet operation. 

e.  Night setback control from low temperature thermostat, with 2-hour override initiated by a 

momentary signal from the thermostat. 

f.  Dry contact night setback output for digital night setback thermostats. 

g.  Ability to work with heat/cool (Y, W) thermostats. 

h.  Ability to work with heat pump thermostats using O or B reversing valve control. 

i.  Single grounded wire to initiate night setback, or emergency shutdown. 

j.  Boilerless system control can switch automatically to electric heat at low loop water 

temperature. 

k.  Dehumidistat input providing fan control for dehumidification operating. 

l.  Multiple units connected to one sensor providing communication for up to 3 water source heat 

pumps. 

m.  Selection of boilerless changeover temperature set point. 

n.  Compressor relay staging for dual stage units or in master/slave applications. 



6.  WSHP Open Multiple Protocol Control: Units shall have all the features above (either C or D boards) 

and the state of the art WSHP Open multiple protocol interface board. All point objects will have the 

ability to be viewed in the BACview6 Handheld user interface. This will permit all units to be daisy 

chain connected by a 2-wire twisted pair shielded cable. The following points must be available at a 

central or remote computer location: 

a.  space temperature 

b.  leaving water temperature 

c.  discharge air temperature 

d.  command of space temperature set point 

e.  cooling status 

f.  heating status 

g.  low temperature sensor alarm 

h.  high pressure switch alarm 

i.  fan on/off position of space thermostat 

j.  unoccupied/occupied command 

k.  cooling demand 

l.  heating demand 

m.  fan “ON/AUTO” command 

n.  fault prevention with auto reset 

o.  itemized fault code viewed with BACview interface 

Additional WSHP Open multiple protocol control features shall include: 

a.  two-position OA damper 

b.  modulating OA damper with DCV 

c.  auxiliary modulating hot water/steam heating 

d.  two-position hot water/steam heating 

e.  single stage electric auxiliary heat 

f.  auto fan speed control (heating/cooling) 

g.  power fail restart delay 

h.  dehumidification 



i.  modulating water economizer control 

j.  two-position water economizer control 

7.  PremierLink™ controller will function with CCN and ComfortVIEW™ software. It shall also be 

compatible with ComfortLink™ controllers. It shall be ASHRAE 62-99 compliant and Internet ready. It 

shall accept a CO2 sensor in the conditioned space and be demand controlled ventilation (DCV) ready. 

The communication rate must be 38.4K or faster. It shall include an integrated economizer controller. 

H.  Special Features: 

1.  Cupronickel coaxial water-to-refrigerant heat exchangers can be provided. 

2.  E-coated airside coil provides protection from corrosion in coastal areas, marine applications or other 

areas in which corrosion may be an issue. 

3.  High-static blower provides increased airflow at various static pressure conditions (available on sizes 

015-060). 

4.  Aquazone™ thermostat controls are available as follows: 

a.  Programmable multi-stage thermostat offers 7-day clock, holiday scheduling, large backlit 

display, and remote sensor capability. 

b.  Programmable 7-day light-activated thermostat offers occupied comfort settings with lights on, 

and unoccupied energy savings with lights off. 

c.  Programmable 7-day flush-mount thermostat offers locking coverplate with tamper proof 

screws, flush to wall mount, dual point with adjustable deadband, O or B terminal, and optional 

remote sensor. 

d.  Programmable 5-day thermostat offers 2-stage heat, 2-stage cool, auto changeover, 5-minute 

built-in compressor protection, and included locking cover. 

e.  Non-programmable thermostat offers 2 heat stages, 2 cool stages, auto changeover, 5-minute 

built-in compressor protection, and included locking cover. 

5.  A loop controller with six stages (2 stages for heating and 4 stages for heat rejection) can be provided. 

6.  A filter rack (2 in.) to enhance the filtration system of the water source heat pump is available. 

NOTE: Filter rack does not include filters. 

7.  Fire-rated hose kits with a fixed MPT on one end and a swivel with an adapter on the other end are 

available. Hose kits can be either stainless steel or galvanized. 

8.  Ball valves (brass body) for shut off and balancing water flow are available with memory, memory 

stop, and pressure temperature ports. 

9.  Y strainers (bronze body) are “Y” type configuration with a brass cap and stainless steel strainer 

screen. Maximum operating pressure rating of strainer is 450 psi. 



10.  Solenoid valves (brass body) provide slow operation for quiet system application. 

11.  Hose kit assemblies include a ported ball valve with pressure temperature (P/T) plug ports and 

flexible stainless steel hose with swivel and nipple. Return hose includes a ball valve, preset measure 

flow (gpm) with two P/T ports, and flexible stainless steel hose with a swivel and nipple. 

12.  Multiple-protocol WSHP Open controller remote sensors for Aquazone flush-mount thermostats and 

DDC control options. Only Carrier sensors can be used with the WSHP Open controller. Sensors are 

available as follows: 

a.  SPT Standard offers space temperature sensor with communication port. 

b.  SPT Plus offers space temperature sensor with set point adjust, local override with indicating 

light and communication port. 

c.  SPT Pro offers space temperature sensor with LCD display, set point adjust, local override, alarm 

icon, outside air, and unit status with heating and cooling set points. 

d.  SPT Pro+ offers space temperature sensor with LCD display, set point adjust, local override, alarm 

icon, outside air, unit status with heating and cooling set points, and fan speed control. 

13.  PremierLink™ accessories for providing a fully integrated DDC system are available including supply 

air temperature sensors, communicating room sensors, CO2 sensors, and linkage thermostats. 

14.  Aquazone system control panel as specified in the 50RLP Product Data (525-00040) is available. 

15.  Sound attenuation (mute) package shall consist of high technology sound attenuating materials 

strategically applied to the cabinet, in addition to the standard system, to further dampen sound. 

16.  Extended range for units operating with entering water temperatures below dew point. Extended 

entering water temperatures range from 20 to 120 F. 

17.  LONMark compliant controller shall contain the factory-loaded Aquazone water source heat pump 

application for an interoperable control solution. 

18.  Full filter frame shall be available in place of the standard 1 in. return air filter. The frame shall include 

a locking door to facilitate filter changes and cleaning without disrupting duct connections. Frames 

shall be available in 1 and 2 in. sizes. 

19.  LON wall sensors are available in 3 models: sensor only, sensor with status override indicator, and 

sensor with set point, status adjustment override, and digital LCD display. 

 

 

 

SUBMITTALS 
 
Submit air cooled condensing unit shop drawings including the following information: specific manufacturer and 
model numbers, dimensional and weight data, required clearances, materials of construction, capacities and ratings, 
stages of unloading capacity achievable without hot gas bypass (and with hot gas bypass if applicable), refrigerant 
type and charge, component information, size and location of piping connections, electrical connections, wiring 
diagrams and information for all specialties and accessories. 



 

Submit manufacturer's installation and start-up instructions, maintenance data, troubleshooting guide, parts lists, 

controls and accessories.  

 

At substantial completion, submit warranty certificate and copy of start-up report. 

 

WARRANTY 
Provide a one year parts and labor warranty on the entire unit beginning upon substantial completion of project. 

 

Provide a five year parts warranty on the compressor(s) beginning upon substantial completion of project. 

 

 

PART 2 – PRODUCTS 

 

Manufacturers: Carrier, Trane, McQuay or approved equal. 

 

 

Units that are labeled ENERGY STAR® will be acceptable. Minimum performance shall be 13 SEER. 

 

 

 
 

END OF SECTION 

 


