HVAC Guide Specifications — Dedicated Outdoor Air Water Source Heat Pump

Packaged Dedicated Outdoor Air Water Source Heat Pump

Carrier Model Number:
62RA,RB,RC,RD

Size Range: 
6 to 35 Tons Nominal (Cooling)

Part 1 — General

1.01 SYSTEM DESCRIPTION:

A roof curb or slab mounted, packaged 100% outdoor air water source/geothermal heat pump, utilizing digital scroll compressors for cooling and primary heating duty to maintain a leaving air temperature set point. Unit shall have dedicated vertically or horizontal supply air opening, as shown on drawings.

1.02 QUALITY ASSURANCE

A. 
Unit shall be designed to conform to ANSI/ASHRAE 15 (latest edition), ASHRAE 62, and UL Standard 1995.

B. 
Unit shall be listed by ETL and ETL, Canada as a total package.

C. 
Gas heat equipped units shall be designed to conform with ANSI Standard Z21.47 (U.S.A.) / CSA Standard 2.3 (Canada), Gas-Fired Central Furnaces.

D.
Roof curb shall be designed to NRCA criteria per Bulletin B-1986.

E. 
Insulation and adhesive shall meet NFPA 90A requirements for flame spread and smoke generation.

1.03 DELIVERY, STORAGE AND HANDLING

Unit shall be stored and handled per manufacturer’s recommendations.

Part 2 — Products

2.01 EQUIPMENT

A. 
General:

A factory-assembled, single-piece packaged heating and cooling unit. Contained within the unit enclosure shall be all factory wiring, piping, refrigerant charge (R-410A), operating oil charge, single refrigerant circuit (sizes 07-09) or dual refrigerant circuits (sizes 12-38), microprocessor based control system and associated hardware.

B.
Unit Cabinet:

1. 
Double wall design, constructed of G-90 galvanized steel, finished with a polyurethane primer and a polyester top coating. Unit casing shall be capable of withstanding 500-hour salt spray exposure per ASTM B117 (scribed specimen).

2. 
Exterior panels shall be a minimum 20 gage sheet metal with 1.0 in. thick, 4.0 lb density closed cell insulation and a 24 gage sheet metal interior liner. Roof sections shall be sloped for proper drainage.

3. 
Unit shall have insulated hinged access doors for easy access to the control box and other areas requiring servicing. Access doors shall be a minimum 20 gage sheet metal with 1.0 in. thick, 4.0 lb. density closed cell insulation and a 24 gage sheet metal interior liner. Access doors shall be equipped with stainless steel hinges and quarter turn, cam operated latches. Each door shall seal against a rubber gasket to help prevent air and water leakage and be equipped to permit ease and safety during servicing.

4.
Interior cabinet surfaces shall be lined with 24 gage galvanized steel.

5. 
Corner and center posts shall be 16 gage galvanized steel.

6. 
Base pan shall be 16 gage galvanized steel with 0.375 in. closed cell foam insulation. All openings through the base pan shall have upturned flanges at least 0.5 inch in height.

7. 
Compressor rail shall be 12 gage galvanized steel.

8. 
Base rail shall be 14 gage galvanized steel, equipped with rigging openings in frame rails to facilitate overhead or fork truck rigging.

9. 
Fan deck (indoor and outdoor section) shall be 16 gage galvanized steel.

10. 
Unit shall have a factory-installed, double sloped condensate pan, fabricated of 16 gage stainless steel, insulated with closed cell neoprene insulation. The weight of the coil and other components shall not compress the insulation. The condensate pan shall comply with ASHRAE Standard 62-1089R. The drain shall have an MPT drain fitting, positioned on the exterior of the cabinet.

C. 
Supply Fans:

1. 
Fans shall be belt driven with single outlet discharge.

2. 
Fan shaft bearings shall be pillow block type with positive locking collar and are permanently lubricated.

3. 
Fans shall be statically and dynamically balanced.

4. 
Supply fan shaft bearings shall have a minimum L10 life of 30,000 hours.

5. 
The fan assembly shall be mounted on rubber vibration isolators.

6. 
Fan assembly shall be on a slide-out deck that is removable for maintenance and service.

D. 
Compressor(s):

1. 
Unit shall have one (size 07-09) or two (size 12-38) digital scroll type compressors with overload and short cycle protection.

2. 
Unit shall have digital scroll control module to provide compressor protection and modulate the compressor in an unlimited number of steps between 10% and 100% of rated capacity.

3. 
Compressor shall be rubber-in-shear mounted for vibration isolation.
4. 
Crankcase heaters shall be activated during compressor off mode.

5. 
The compressors shall be mounted in an enclosed cabinet.

E. 
Evaporator Coil:

1. 
Standard evaporator coil shall have enhanced surface aluminum plate fins mechanically bonded to six rows of seamless internally grooved copper tubes with all joints brazed.

2. 
Evaporator coil shall have minimum 3/8-in. tube with minimum 12 fins per inch.

3. 
Coils shall be pressure tested at 650 psig prior to unit assembly; then leak tested at 150 psig and undergo final testing at 475 psig.

F. 
Refrigeration System Components:

1. 
Unit shall be equipped with single refrigerant circuit (sizes 07-09) or dual refrigerant circuits (sizes 12-38).

2. 
Unit shall have a factory-installed, reversible heat pump filter drier on each circuit.

3. 
Unit shall have an adjustable thermostatic expansion valve.

4. 
Unit shall have a factory-installed reversing valve, which is energized during cooling mode, and de-energized during heating mode. The reversing valve shall be controlled by the main unit controller.

5.
Units shall have a coaxial refrigerant-to-water heat exchanger with enhanced copper coaxial tubes with an outer steel tube shell. Heat exchanger shell shall be encased in polyurethane foam.

6. 
Condenser water lines shall be insulated.

7. 
Unit shall be equipped with water regulating valves for low ambient head pressure control to allow operation at low ambient conditions.

G. 
Filter Section:

1. 
Unit shall have both a 2-in. and 4-in. track filter rack assembly.

2. 
Filter rack shall be located upstream of all unit coils.

3. 
Filter rack shall be accessible via hinged access door.

H. 
Controls:

1. 
Unit shall have a factory-installed and programmed microprocessor controller, meeting the following criteria:

a. 
The controller shall operate the unit components according to the sequence of operations, based on unit operating mode and user adjustable set points.

b. 
The controller shall operate based on "Occupied" or "Unoccupied" mode, determined by an external building automation system (BAS) or built in scheduling function, including daily and holiday schedules.

c. 
The controller shall communicate with external BAS systems via BACnet, Modbus, or N2 communication protocols.

d. 
The controller shall allow user adjustable set points and set point deadbands, within a factory restricted set point range. A 5° F differential between cooling and heating set points shall be maintained by the controller, in accordance with ASHRAE 90.1.

e. 
The controller shall operate the unit to maintain a user adjustable leaving air temperature set point. The controller shall have built in space temperature override functionality (adjust LAT based on SAT conditions).

f. 
The controller shall have built in energy management relay functionality to act as an occupancy switch or emergency shutdown contact.

g. 
The controller shall have factory and field initialized control program archives.

h. 
The controller shall have built in test mode, capable of performing a full unit test or testing of individual components.

i. 
Controller set points and settings shall be password protected, to prevent unauthorized access.

j. 
Interface to the controller shall be accomplished using an accessory interface device via a local access port, remote access port on the space temperature sensor, or via BAS.

k. 
The controller shall a built in alarming function with alarm history. A visual and audible alarm signal is to be displayed via the accessory device.

2. 
The unit shall include the following sensors:

a. 
Outdoor air temperature

b. 
Outdoor air relative humidity

c. 
Space temperature sensor

d. 
Space relative humidity sensor

e. 
Leaving air temperature sensor

I. 
Safeties:

1. 
Unit shall have a factory-installed power monitor to prevent unit damage due to the following conditions:

a.
Improper phasing

b. 
Line imbalance

c. 
Over voltage

d. 
Under voltage

e. 
Loss of power

2. 
Unit shall have digital compressor control module, capable of detecting and preventing compressor damage due to the following faults:

a. 
High discharge temperature

b. 
Power protection

c. 
Thermal overload

d. 
Locked rotor detection

e. 
Demand signal lost

f. 
Discharge thermistor fault

g. 
Welded contactor

h. 
Low voltage

3.
 Unit shall be equipped with the necessary sensors and control logic to prevent unit damage due to the following issues:

a. 
Heat source failure

b. 
High heat limit

c. 
Low suction line temperature

d. 
Low refrigerant pressure

e. 
High refrigerant pressure

f. 
Outdoor-air damper not open

g. 
Insufficient condenser water flow

h. 
Supply fan failure

i. 
Low condenser temperature

j. 
Leaving air temperature sensor failure

J. 
Operating Characteristics:

1. 
Unit shall be capable of starting and operating at 115 F ambient outdoor temperatures as per maximum load criteria of AHRI Standard 340/360.

2.
Unit with standard controls will operate cooling or heat pump heating down to an outdoor ambient temperature of 32 F.

3. 
Unit shall be equipped with a motorized two-position outdoor air (OA) damper for 100% OA operation. The damper shall be 100% open when the unit is in occupied mode.

4. 
Unit shall operate to maintain a user adjustable leaving air temperature set point.

5. 
Unit shall have the following operating modes:

a. 
Occupied:

1) 
Fan Only

2) 
Cooling

3) 
Heating

b. 
Unoccupied

c. 
Test Mode

K. 
Electrical Requirements:

All unit power wiring shall enter unit cabinet at a single location.

L. 
Motors:

1. 
Compressor motors shall be cooled by refrigerant gas passing through motor windings and shall have either internal line break thermal and current overload protection or external current overload modules with compressor temperature sensors.

2. 
All indoor-fan motors 1 hp and larger shall meet the minimum efficiency requirements as established by the Energy Independence and Security Act of 2007 (EISA), effective December 20, 2010.

3. 
All indoor-fan motors shall be open drip proof design.

M. 
Special Features:

Not all feature combinations are available. Contact your local Carrier Sales Office.

1. 
Hot Gas Reheat:

a. 
A factory-installed hot gas reheat (HGRH) coil shall be available. The HGRH coil shall be connected to the lead or both refrigerant circuits (size 12-38 only) and shall modulate to maintain leaving-air temperature.

b. 
The HGRH coil face area shall be equal to the evaporator face area (full faced coil).

2. 
Liquid Subcooling:

a. 
A factory-installed liquid subcooling reheat (LSRH) coil shall be available. The LSRH coil shall be connected to all available circuits and shall cycle to maintain leaving-air temperature.

b. 
The LSRH coil shall only be used in conjunction with a modulating HGRH coil.

c. 
The LSRH coil face area shall be equal to the evaporator face area (full faced coil).

3. 
Energy Recovery:

a. 
The factory-installed enthalpy wheel shall be certified to meet the requirements of AHRI Standard 1060 and shall be AHRI listed.

b. 
The enthalpy wheel shall be constructed of corrugated synthetic fibrous media with a desiccant intimately bound and uniformly and permanently dispersed throughout the matrix structure of the media.

c. 
The desiccant material shall be molecular sieve, 4 angstrom or smaller.

d. 
The rotor shall be constructed of alternating layers of flat and corrugated media. Wheel construction shall be fluted or formed honeycomb geometry so as to eliminate internal wheel bypass. The wheel frames shall be evenly spaced steel spokes with a galvanized steel outer band and rigid center hub.

e. 
The wheel seals shall be full contact nylon brush type.

f. 
The wheel shall slide out of the cabinet side for service.

g. 
Wheel cassettes shall be constructed of galvanized steel. Cassettes shall have integral purge section.

h. 
The wheel bearings shall be inboard mounted permanently sealed roller bearings or externally flanged bearings.

i. 
The wheel shall be driven by a fractional horsepower AC motor via multilink drive belts.

j. 
Frost prevention shall be accomplished by cycling the wheel (on/off) based on ambient conditions.

k. 
Available wheel frost prevention shall be accomplished by varying wheel speed based on ambient temperature (VFD defrost)

l. 
A wheel bypass damper shall be available for both the supply and return airstreams.

4. 
Gas Heating:

a. 
Gas heat shall be induced-draft combustion type with energy saving direct spark ignition systems and redundant main gas valves.

b. 
The heat exchanger shall be of the tubular section type constructed of a minimum of 20-gage stainless steel.

c. 
Burners shall be of the in-shot type constructed of aluminum coated steel.

d. 
All gas piping shall enter the unit cabinet at a single location.

e. 
Induced-draft fans shall be direct-driven, single inlet, forward-curved centrifugal type and shall be statically and dynamically balanced. Fans shall be made from steel with a corrosion- resistant finish.

f. 
High-corrosion areas such as flue gas collection and exhaust areas shall be lined with corrosion resistant material.

g. 
The unit shall have factory-installed gas heat with 2-stage or 4-stage heat control or modulating control providing 25% to 100% burner modulation.

5. 
Electric Heat:

a. 
Electric resistance heaters shall be factory-installed nichrome element type, open wire coils with 0.375 inch inside diameter, insulated with ceramic bushings, and include operating and safety controls.

b. Coil ends shall be staked and welded to terminal screw slots.

c. 
Factory-installed electric heat shall have staged heat control (1, 2, 3, or 4 stages) or SCR (silicon controlled rectifier) control providing infinite capacity adjustment.

6. 
Hot Water Heat:

a. 
Unit shall be available with a 2-row hot water coil, of copper tube with aluminum fin construction, installed downstream of the evaporator.

b. 
Coil connection stubs will be located inside the unit cabinet.

c. 
Control valves shall be field furnished and powered. Control signal shall be provided by main unit controller.

7. 
Steam Heat:

a. 
Unit shall be available with a 1-row, steam distributing type coil, of copper tube with aluminum fin construction, installed downstream of the evaporator coil.

b. 
Coil connection stubs will be located inside the unit cabinet.

c. 
Control valves shall be field furnished and powered. Control signal shall be provided by main unit controller.

d. 
Condensate trap shall be field provided.

8. 
Supply Fan:

a. 
Supply fan of the backward curve, forward curve, airfoil, or backward inclined type shall be factory-installed, mounted on rubber or spring isolation, and installed on a slide-out deck that is removable for maintenance and service.

b. 
Supply fan shall have optional VFD for fan modulation. Modulation signal shall come from main unit controller based on duct or space pressure input.

9. 
Exhaust Fan:

a. 
Exhaust fan of the backward curve, forward curve, or airfoil type shall be factory-installed, mounted on rubber or spring isolation, and installed on a slide-out deck that is removable for maintenance and service.

b. 
Exhaust fan shall have optional VFD for fan modulation.

10. 
Liquefied Propane Conversion Kit:

Kit shall contain all the necessary hardware and instructions to convert a standard natural gas unit for use with liquefied propane gas.

11. 
Convenience Outlet:

a. 
Shall be factory-installed and internally mounted with an externally accessible 115-v, 15 amp GFI receptacle with hinged cover.

b. 
The outlet shall require field-supplied 115-v power supply wiring.

12. 
Fused Disconnect Switch:

a. 
Shall be factory-installed, internally mounted, and UL approved.

b. 
Switch shall provide unit power shutoff. Shall be accessible from outside the unit and shall provide power off lockout capability.

13. 
Firestat:

A factory-installed, manual-reset firestat shall be mounted in the return air opening of the unit. The firestat shall disrupt unit operation if the return-air temperature exceeds the firestat set point.

14. 
Dirty Filter Status Switch:

A manual reset filter status switch shall be factory installed. The switch shall trigger an alarm on the microprocessor controller if the filter pressure drop exceeds the switch set point.

15.
Fan Status Switch:

The unit shall be equipped with a field-adjustable differential air pressure switch installed across the filters or supply fan to provide proof of airflow.

16. 
Spring Fan Isolation:

Supply fan and power exhaust fan (if equipped) shall be mounted in spring type isolation with seismic restraints.

17. 
Filter Kits:

Accessory filter kits shall be available with MERV-8, 11, or 14 type filters.

18. 
Control User Interface:

a. 
An accessory user control interface device shall be available. The device shall interface with the unit controls via local access port on the unit controller or local access port on the space temperature sensor.

b. 
The user interface shall contain directional and numeric keys for user input.

c. 
The user interface shall have a backlit display capable of displaying a minimum of 4 lines of text.

d. 
The user interface shall feature a visual and audible alarm indicator function.

19. 
LonWorks Communication:

LonWorks communication shall be available factory installed.

20. 
Harsh Environment Coating:

a. 
Unit shall be equipped with a factory applied "Harsh Environment Protection" designed to combat the corrosive effects of industrial and commercial atmospheric conditions including: salt air, salt water, acid rain, chlorine and chlorides, hydrochloric, nitric, hydrofluoric, sulfuric and uric acid fumes, hydrogen sulfide gas, lye, sulfur dioxide, methane gas, hydrocarbons, chlorinated solvents and aromatic solvents.

b. 
Evaporator shall be coated with corrosion-resistant coating composed of aluminum-impregnated polyurethane, rated for 10,000 hr salt spray.

c. 
All interior cabinet panels shall be coated with corrosion-resistant coating composed of aluminum-impregnated polyurethane, rated for 10,000 hr salt spray.

d. 
All exterior surfaces of the cabinet shall be coated with corrosion-resistant cabinet coating composed of polyurethane, rated for 10,000 hr salt spray.

e. 
All compressors, accumulators, factory-installed receivers, control device covers and refrigerant piping shall be coated with corrosion-resistant coating composed of aluminum-impregnated polyurethane, rated for 10,000 hr salt spray.

f. 
The Harsh Environment Protection shall include the following features, where applicable, to provide extra protection against corrosive atmospheric conditions:

1) 
HGRH coil shall be coated with corrosion-resistant coating composed of aluminum-impregnated polyurethane, rated for 10,000 hr salt spray.

2) 
LSRH coil shall be coated with corrosion- resistant coating composed of aluminum- impregnated polyurethane, rated for 10,000 hr salt spray.

3) 
Hot water coil shall be coated with corrosion-resistant coating composed of aluminum-impregnated polyurethane, rated for 10,000 hr salt spray.

4) 
Steam coil shall be coated with corrosion- resistant coating composed of aluminum- impregnated polyurethane, rated for 10,000 hr salt spray.

5) 
Gas furnace heat exchanger shall be coated with corrosion-resistant coating composed of aluminum-impregnated polyurethane, rated for 10,000 hr salt spray.

21. 
Roof Curb:

Curb shall be formed of 14-gage galvanized steel with wood nailer strip and shall be capable of supporting entire unit weight.

