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SECTION 15741
Heat pumps 

SPEC WRITER NOTES:

1.
Delete between //______// if not applicable to project. Also delete any other item or paragraph not applicable in the section and renumber the paragraphs.

2.
This section does not include every possible type of Heat pump available. Edit this section properly to suit specific project. 

3.
DESIGNER NOTES:

4.
This specification has links connected to other documents in VA “Technical Information Library (TIL).” These links are to facilitate designers to look into related documents while edited this specification. These links must be deleted before the specification is finalized for a particular project. To delete these links make sure macros are installed on your system, and if not do the following:


Click on Tools.

Go to Macro and click on Security.


Check the Medium Security Level.


Close the specification, if open.

Open the specification (again) and follow the prompts on the screen.

Click on Enable Macros when first prompt appears.

Delete the links only if specification is ready to be included in the project. 

5.
Coordinate with VA Standards:

6.
Detail No. 15050-21.DWG, HVAC Design Data.

7.
Detail no. 15050-22.DWG, Energy Efficient Motor Schedule.

8.
Detail No. 15771-1.DWG, Water Cooled Heat Pump Schedule.

9.
Detail No. 15771-2.DWG, Horizontal Water Cooled Heat Pump Installation.

10. 
VA Seismic Requirements; Natural Disaster Resistive Design (CD-54).
11. 
Seismic Design Requirements, H-18-8.

12.
Minimum Energy Efficiency Requirements; show on drawings applicable minimum energy efficiency requirements from Table 6.2.1B, ASHRAE/ IESNA Standard 90.1-1999.

PART 1 ‑ GENERAL

1.1 DESCRIPTION

A.
This Section specifies electrically operated Unitary and Applied Heat Pumps, Air-Source, Water-Source and Ground Source Heat Pumps.

B.
Definitions. 

1.
Energy Efficiency Ratio (EER): The ratio of net cooling capacity is Btu/h to total rate of electricity input in watts under designated operating conditions.

2.
Coefficient of Performance (COP) - Cooling: The ratio of the rate of heat removed to the rate of energy input in consistent units, for a complete refrigerating system or some specific portion of that system under designated operating conditions.

3.
Coefficient of Performance (COP) - Heating: The ratio of the rate of heat delivered to the rate of energy input is consistent units for a complete heat pump system, including the compressor and, if applicable, auxiliary heat under designated operating conditions.

4.
Unitary Heat Pump: One or more factory made assemblies that normally include an indoor conditioning coil, compressor(s) and an outdoor refrigerant-to-air coil or refrigerant-to-water heat exchanger. These units provide both heating and cooling functions.

1.2 RELATED WORK

A.
Section 01010, GENERAL REQUIREMENTS: For pre-test requirements.

B.
Section 13081, SEISMIC RESTRAINT REQUIREMENTS FOR NON STRUCTURAL COMPONENTS: Seismic requirements for non-structural equipment.

C.
Section 15050, BASIC METHODS AND REQUIREMENTS (MECHANICAL): General mechanical requirements and items, which are common to more than one section of Division 15.

D.
Section 15651, REFRIGERENT PIPING: Requirements for field refrigerant piping.

E.
Section 15705, HVAC PIPING SYSTEMS: Requirements for piping for split systems and expansion tanks.

F.
Section 15840, DUCT WORK AND ACCESSORIES: Requirements for sheet metal ductwork.

G.
Section 15902, CONTROLS AND INSTRUMENTATION (DDC): Requirements for controls and instrumentation.

H.
Section 15980, TESTING, ADJUSTING AND BALANCING: Requirements for testing, adjusting and balancing of HVAC system.

1.3 QUALITY ASSURANCE:

A.
Refer to specification Section 15050, BASIC METHODS AND REQUIREMENTS (MECHANICAL.

B.
Comply with ASHRAE Standard 15, Safety Code for Mechanical Refrigeration.

1.4 SUBMITTALS

A.
Submit in accordance with specification Section 01340, SAMPLES AND SHOP DRAWINGS.

B.
Manufacturer’s Literature and Data.

1.
Unitary Heat pumps, Air-to-Air:

a.
Packaged units

b.
Split system

2.
Water Source Heat Pumps:

a.
Console type

b.
Horizontal type

C.
Certification: Submit, simultaneously with shop drawings, a proof of certification that this product has been certified by ARI. 

D.
Performance Rating: Submit catalog selection data showing equipment ratings and compliance with required cooling and heating capacities EER and COP values as applicable.

1.5 APPLICABLE PUBLICATIONS:

A.
The publications listed below form a part of this specification to the extent referenced. The publications are referenced in the text by the basic designation only.

B.
Federal Specification (Fed. Spec.):

A-A-50502
Air-conditioner (UNITARY HEAT PUMP), AIR TO AIR (3000 TO 300,000 BTUH)

C.
Air-Conditioning and Refrigeration Institute (ARI) Standards:

ARI-DCAACP
Directory of Applied Air-Conditioning Products

210/240-94
Unitary Air-Conditioning and Air-Source Heat Pump Equipment

270-95
Sound Rating of Outdoor Unitary Equipment

320-98
Water Source Heat Pumps

// 325-98
Ground Water-Source Heat Pumps//

// 330-98
Ground Source Closed loop Heat Pumps//

340/360-93
Commercial and Industrial Unitary Air-conditioning and Heat Pump Equipment.

380-90
Packaged Terminal Heat Pumps

D.
Air Movement and Control Association (AMCA):

210-85
Laboratory Methods of Testing Fans for Rating

410-90
Recommended Safety practices for Air Moving Devices

E.
American National Standards Institute (ANSI):

ASA S12.31-90
Precision Methods for the Determination of Sound Power Levels of Broad-Band Noise Sources in Reverberation Rooms ASA 93 R (1996)

F.
American Society of Heating, refrigerating and Air-Conditioning Engineers Inc (ASHRAE):

2000
HVAC Systems and Equipment 

G.
American Society of Testing and Materials (ASTM):

B117-97
Standard Practice for Operating Salt Spray (Fog) Apparatus

H.
National Electrical Manufacturer’s Association (NEMA):

MG-1-98
Motors and Generators

ICS – 1
Industrial Controls and Systems General Requirements

I.
National Fire Protection Association (NFPA):

90A-99
Standard for the Installation of Air-conditioning and Ventilating Systems

J.
Underwriters Laboratory (UL):

559-95
Heat Pump

PART II- PRODUCTS

2.1 UNITARY HEAT PUMPS, AIR TO AIR

A.
Units shall conform to Fed Spec A-A-50502//Type I, Heat Pump, factory assembled refrigerant circuit or circuits (Packaged Unit), // Type II, Heat Pump (Split System) employing remote outdoor section separate from indoor Section,// class 1, "Department of Energy" (DOE) covered products(units with cooling capacity upto 65000 Btu/hr// Class 2, Non–DOE covered products (units with cooling capacity upto 300,000 Btu/hr //.

B.
Applicable ARI Standards: Units shall be listed in the corresponding ARI Directory of Certified products shown in paragraph, APPLICABLE PUBLICATIONS:

1.
Air Source Unitary heat pumps with capacity less than 39.6 KW (135,000 Btu/hr), Comply with ARI 210/240.

2.
Air Source heat pump with capacity above 39.6 KW (above 135,000 Btu/hr ARI 340/360.

2.2 Water Source Heat Pumps (WSHP)

A.
System Characteristics of a closed loop system: The system consists of multiple units connected to a 2-pipe closed loop hydronic system with continuous water circulation. The temperature of the water loop is maintained at approximately 18-35 degrees C (65-95 degrees F) by means of addition of heat and heat rejection when needed. When heating is required in the space, the heat pump will take heat from the loop and supply it into the space. When cooling is required the heat pump will absorb heat from the space and supply it to the loop.

B.
Applicable ARI Standards: Units shall be listed in the corresponding ARI Directory of certified Products shown in paragraph APPLICABLE PUBLICATIONS.

1.
// Console type // Horizontal type // ducted // free delivery //. Comply with ARI 320. 

C.
Cabinet: Manufacturer’s standard galvanized steel for ducted models and galvanized steel with baked enamel finish for free delivery models as shown on drawings. Insulate cabinet with fiberglass, minimum 2 mm (0.5 inch) thick, and 1.5 pcf density. Provide knockouts for electrical, piping and condensate drain connections.

D.
Compressors: Hermetically sealed with high and low temperature cutouts and thermal overload protection installed on spring vibration isolators and enclosed in acoustically treated enclosure. Provide capability to reset compressor lockout circuit at either remote thermostat or circuit breaker. Provide slide out chassis.

E.
Air-to-Refrigerant Heat Exchanger: Copper tubes with aluminum fins mechanically bonded to the tubes, tested and rated at 400 psig working pressure.

F.
Water-to-Refrigerant Heat Exchanger: Coil-in-shell design. Provide a fusible plug for protection against excessive pressure build-up. Heat exchanger shall be fully insulated including all inside tubing to avoid internal temperature rise. Provide a bi-directional liquid line filter drier.

G.
Evaporator Fans: Centrifugal type, direct drive fans with permanently lubricated motors. Motor size to meet static pressure and other requirements as scheduled.

H.
Reversing value: Provide 4-way solenoid activated refrigerant reversing valve designed for fail-safe in heating position

I.
Refrigerant Metering: Each heat pump shall be provided with an extended temperature range device or a bi-directional thermal expansion valve.

J.
Filtration: Factory installed 12 mm (0.5 inch) thick fiberglass throwaway type filter.

K.
Electrical: Factory tested and installed control box for electrical connection. 

SPEC WRITER NOTE: Show a list of Input/ Output Point Summary on drawings for maintenance of controls and alarms.

L.
Controls:

1.
Provide a microprocessor based controller with resident WSHP control logic. The controller shall provide listed point diagnostics and alarms to the // Engineering Control Center (ECC), if available at the site // Central Control Panel // Each WSHP shall by controlled be electro-mechanical controls.

2.
Thermostat: // Unit mounted thermostat with automatic changeover // Remote thermostat with manual changeover // Remote thermostat with automatic changeover // Remote programmable thermostat.//

SPEC WRITER NOTE;

VA must approve individual outdoor air intake damper through the wall before specifying the following feature.

//3.
Dampers: Provide motorized outdoor air intake damper for WSHP. The damper shall open when the unit is energized. Provide a manual override switch.// 

//4.
Hangers: Provide hangers with vibration isolators for horizontal type heat pumps. // 

part 3- execution

3.1 installation

A.
Install all heat pumps in accordance with manufacturers printed instructions.

B.
Install electrical and control devices furnished by the manufacturer but not specified to be factory mounted. All electrical work shall conform to Division 16 Sections.

C.
Ductwork: Conform to specification Section 15840, DUCTWORK AND ACCESSORIES.

D.
Piping:

1.
Refrigerant Piping: Conform to specification Section 15651, REFRIGERANT PIPING.

2.
Closed Loop Piping: Conform to specification Section 15705, HVAC PIPING.

3.2 Seismic Bracing: 

Where applicable provide Seismic bracing as required under specification Section 13081, Seismic Restraint Requirements for Non-Structural Components.

3.3 Startup and testing: 

A.
Perform startup checks according to manufacturer’s written instructions.

B.
Test controls and demonstrate its compliance with project requirements. Replace damaged or malfunctioning controls and equipment and retest the equipment to the satisfaction of the Resident Engineer.

C.
Furnish test reports to the Senior Resident Engineer in accordance with specification Section 01010, GENERAL REQUIREMENTS.

3.4 instructions


Provide services of manufacturer’s technical representative for four hours to instruct VA personnel in operation and maintenance of heat pumps.

- - - E N D - - -

15741-7

