
Console Water Source Heat Pumps

HVAC Guide Specifications

Size Range: 

8,700 to 16,900 Btuh Cooling Capacity (Water Loop)

9,500 to 20,800 Btuh Heating Capacity (Water Loop)

Carrier Model Number: 
50PEC

· 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.

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

· 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, latest edition, and safety listed in accordance with NRTL (Nationally Recognized Testing Lab) or CSA (Canadian Standards Association). All units shall have AHRI/ISO and NRTL or CSA labels.

· Units shall be factory tested to verify operation of critical components and verify functionality of control and safety devices.

· Product

· EQUIPMENT

· Heat Pump Assembly:

Units shall be designed to operate throughout the range of entering fluid temperature of 40°F to 110°F in the cooling mode and 25°F to 80°F in the heating mode. The management system governing the manufacture of this product is ISO 9001 certified.

· Unit Cabinet:

1. Cabinet work shall include two separate integral assemblies: cabinet and sub-base. Cabinet shall be factory fabricated from heavy gage galvanized steel, finished with powder coat paint. Cabinet dimensions are in accordance with drawings and are manufactured for left or right water discharge piping. Cabinet shall be single-piece construction. Removal of the cabinet shall give complete side and front access to unit for routine servicing. The cabinet is mounted onto the sub-base and secured with two screws for security. A wall mounting bracket secured to the sub-base shall be provided. Air flow is bottom intake-top discharge. Cabinets will be factory fabricated specifically for left hand or right hand connections as specified. Cabinet shall be slope top style, flat top cabinet is not acceptable. 

2. An access door shall be provided to access the unit mounted controller (units with unit mounted controller only).

3. Factory mounted 3 3/8-in. sub-base is constructed of heavy gage painted steel. Cutouts are provided for floor connections and outside air. Includes integral filter mounts to support a bottom mount permanent, washable, aluminum mesh filter. Sub-base shall have integral wall bracket.

· Chassis:

The unit shall be chassis only, chassis on sub-base, or chassis with sub-base and cabinet. The chassis is of compact design and of the same dimensions for all model sizes. Dimensions must match details on drawings. Chassis mounts directly on support structures provided by the sub-base and shall be removable from the sub-base without dismantling the sub-base. Both the compressor and coil compartment shall be thermally and acoustically insulated, and have removable steel cover plates giving double acoustical protection between the two compartments. Compressor is mounted to the bottom of chassis with a 2-piece basepan to reduce noise transmission and vibration. The compressor access panel shall have a closed cell foam insulation for extra quiet operation. Fiberglass insulation is not acceptable on compressor access panel. The stainless steel condensate drain pan shall be IAQ with positive double slope and be removable without disturbing the evaporator assembly for cleaning as needed.

· Fan and Motor Assembly:

Unit blower has a high efficiency PSC motor with two speed settings. Motor is direct connected to two double width, double inlet forward curved oversized centrifugal blower wheels that are selected for quiet operation, and balanced to minimize vibration. Blower wheel access is through removable blower inlet rings. Motor and blower assembly shall be removable without removing the chassis.

· Outside Air Damper (optional):

Unit shall have a factory installed, motorized, 2-position, outdoor air damper. 

· Refrigerant Components:

1. Units shall have a sealed refrigerant circuit including a rotary compressor, a refrigerant metering device, a finned tube refrigerant-to-air heat exchanger, a reversing valve, a coaxial (tube-in-tube) refrigerant-to-water heat exchanger, and safety controls including a high-pressure sensor, a loss-of-charge sensor to protect against loss of refrigerant, and low water temperature (freeze-stat) sensor.

2. Rotary compressors shall have thermal overload protection and shall be located in an insulated compartment to minimize sound transmission. Units shall have the compressor mounted on isolators to reduce noise and vibration transmission.

3. Coils shall be coated using an electro coating process for protection against most airborne chemicals. 

4. Refrigerant-to-water heat exchangers shall be of copper inner water tube and steel refrigerant outer tube design rated to withstand 600 psig working refrigerant pressure and 400 psig working waterside pressure. 

5. Drain pan shall be constructed of stainless steel to resist corrosion.

6. Reversing valve shall be four-way solenoid-activated refrigerant valves which shall fail to heating operation. If the unit fails to cooling a low-temperature thermostat must be provided to prevent over-cooling of the room.

7. Optional coaxial water-to-refrigerant heat exchangers shall be cupronickel.

· Controls and Safeties:

1. Electrical:

A control box shall be located within the unit and shall contain controls for compressor, reversing valve and fan motor operation.

2. Piping:

a. Copper tubes with a 5/8-in. OD dimension shall be provided on the supply and return water connections for the purpose of forming a sweat connection to field-supplied distribution piping.

b. Optional threaded connections: A 1/2-in. female pipe threaded fitting shall be factory mounted on the supply and return water connections.

3. Unit Controls:

Safety devices on all units shall include low-pressure sensor or loss-of-charge switch, high-pressure switch, low water temperature sensor, and condensate overflow switch.

4. The optional unit mounted controller shall provide a tactile touchpad for temperature, fan and mode adjustment and provide a digital display of temperature in either degrees Fahrenheit or Celsius. The unit mounted controller shall provide an LED display for indication of unit operating mode as well as fan speed and fault indication for high or low pressure lockout. Rotary dial electromechanical controls shall not be acceptable. Options and features shall include:

a. Adjustable temperature set point from 60°F through 80°F (15.5°C through 26.7°C).

b. Adjustable temperature differential between 1°F and 6°F (0.6°C and 3.3°C).

c. Manual or automatic changeover.

d. High and low fan speed control.

e. Constant fan speed or fan speed cycling with compressor.

f. A 5-minute anti-short cycling delay.

g. Random start.

h. A 90-second low pressure bypass timer.

i. Intelligent reset to allow unit to automatically restart after 5 minutes if a fault is no longer active.

5. Units with Complete C control package shall include a factory installed Unit Protection Module (UPM) with terminal strip inputs for use with remote heat pump thermostat or DDC controller. The Unit Protection Module shall have the following features:

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

b. Random start on power-up.

c. Low voltage protection.

d. High voltage protection.

e. Condensate overflow shutdown.

f. Unit shutdown on low refrigerant pressures.

g. Unit shutdown on high or low water temperature (selectable for antifreeze solutions).

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

i. Automatic intelligent reset. Unit shall automatically restart 5 minutes after shutdown if the fault has cleared. Should a fault occur 3 times sequentially, then lockout will occur.

j. Ability to defeat time delays for servicing.

k. Light-emitting diode (LED) to indicate high pressure, low pressure, improper voltage, water coil freeze protection, air coil freeze protection, condensate overflow, and control status.

l. Remote fault type indication at thermostat.

m. Single harness connection for all safety devices.

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

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

p. The control box components shall be easily accessible with a swing out control compartment.

6. The optional Deluxe D package shall have all the features of the Complete C package, with the following additional features:

a. Pump-valve relay.

b. Energy Management Switch to enable remote operation of WSHP.

7. WSHP Open Multiple Protocol Control:

a. Units shall have a factory installed WSHP Open DDC controller with UPM module. DDC controller shall be factory installed, wired, configured, and run tested. Field installed DDC controls or DDC controls that are not factory configured and run tested are not acceptable. DDC control shall be capable of stand alone operation or network operation via BACnet
, Modbus
, or N2. The DDC controller shall include the following control points:

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) Fault code

b. 
Additional DDC control requirements include:

1) DDC control shall provide independent fan speed control based on space temperature input. Control shall provide a minimum of 2 fan speed operation. Compressor dependent fan speed operation is not acceptable. 

2) Two-position OA (outdoor air) damper

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

4) Power fail restart delay.

8. 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.

· Optional Controls:

e. Outdoor air dampers shall be motorized with a spring return motor solenoid. The damper shall open when the damper switch is set to “ON” and a request for the compressor to run is provided by the system.

· Electrical Requirements:

1. Unit shall include a wiring diagram permanently affixed to the inside of the cabinet. 

2. Unit nameplate shall specify power feed minimum circuit ampacity (MCA) and maximum overcurrent protection (MOCP).

3. Unit shall have a 24VA control circuit.

4. Units shall be provided with a factory mounted 2 x 4 junction box with removable cover on the same side as the water connections (left or right) for direct wire connection. This cover may be supplied with a non-fused power disconnect switch for servicing the unit. The unit shall operate with specified voltages 115 volt, 208/230 volt or 265 volt, single phase, 60 Hz supply current. Units with power cord and plug are not acceptable.

5. All 50PEC console units are rated for 5kA SCCR.

�BACnet is a trademark of ASHRAE.





�Modbus is a trademark of Schneider Electric.
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