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SECTION 15770
UNITARY AIR CONDITIONING EQUIPMENT

SPEC WRITER NOTE: Delete between //‑‑‑// if not applicable to project. Also delete any other item or paragraph not applicable in the section and renumber the paragraphs. 

DESIGNER NOTES:

1.
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. 

2.
See specification Section 15763, Air Handling Units, for Penthouse type Roof Top Air Handling Units.

3.
For Outdoor Air Handling Units and Roof Top Units, specify wind velocities in accordance with Natural Disaster Non-Structural Resistive Design (CD-54) that the units and their installation must withstand in the coastal area.

3.
Coordinate required roof walkway with architectural drawings to service roof top units.

4.
Coordinate roof openings with structural drawings for roof top units.

5.
Coordinate with applicable equipment details.

6.
Detail No. 15050-22.DWG, Energy Efficient Motor Schedule.

7.
Detail No. 15200-1.DWG, Vibration 7 Schedule.

8.
Detail No. 15200-5.DWG, Seismic Bracing for Light Suspended Equipment and Equipment Restrained by Resilient Pads (Type DS). 

9.
Detail No. 15705-24.DWG, Air Handling Unit Drain Trap Detail. 

10.
Detail No. 15770-1.DWG, Room Heating and Cooling Unit Schedule (Through wall, Steam Heating Coil, Self Contained Refrigeration). 

k.
Detail No. 15770-2.DWG, Room Heating and Cooling Unit Schedule (Through–Wall, Steam Heating Coil, Self-Contained Refrigeration). 

l.
Detail No. 15770-3.DWG, Single Packaged Water-Cooled Air Conditioner Schedule. 

m.
Detail No. 15770-2.DWG, Room Heating and Cooling Unit Schedule (Through–Wall, Steam Heating Coil, Self-Contained Refrigeration). 

n.
Detail No. 15770-3.DWG, Single Packaged Water-Cooled Air Conditioner Schedule. 

PART 1 ‑ GENERAL 

1.1 DESCRIPTION 

A.
This section specifies self‑contained units, split systems, rooftop units, window units and through‑the-wall units. 

B.
Definitions: 

1.
Energy Efficiency Ratio (EER): (Btu hour/ Watt) is equal to the measured cooling capacity of the unit by its electrical input.

2.
Unitary (ARI): A Unitary Air Conditioner consists of one or more factory‑made assemblies which normally include an evaporator or cooling coil, a compressor and condenser combination, and may include a heating function as well. Where such equipment is provided in more than one assembly the separated assemblies are to be designed to be used together and the requirements of rating are based upon use of matched assemblies.

1.2 RELATED WORK 

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

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

C.
Section 15200, NOISE AND VIBRATION CONTROL: Requirements for different types of vibration isolators and noise ratings in the occupied areas. 

D.
Section 15250, INSULATION: Requirements for piping insulation.
E.
Section 15651, REFRIGERANT PIPING Requirements for refrigerant pipes and fittings. 

F.
Section 15740, TERMINAL UNITS: Requirements for other similar units. 

G.
Section 15763, AIR HANDLING UNITS: Requirements for air handling units using chilled water and hot water coils.

H.
Section 15885, AIR FILTERS Requirements for air filtration.

//I.
Section 15781, COMPUTER ROOM AIR CONDITIONING EQUIPMENT: Requirements for computer room units.//

//J.
Section 15980, TESTING, ADJUSTING AND BALANCING: Requirements for testing and adjusting air balance.// 

1.3 QUALITY ASSURANCE 

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

B.
Safety Standards: ASHRAE Standard 15, Safety Code for Mechanical Refrigeration.

1.4 SUBMITTALS 

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

B.
Shop Drawings: 

1.
Sufficient information, including capacities, pressure drops and piping connections clearly presented, shall be included to determine compliance with drawings and specifications for units noted below: 

a.
Unitary air conditioners: 

1)
Self‑contained units 

2)
Split systems 

3)
Rooftop units 

b.
Window air conditioners 

c.
Through‑the-wall units 

2.
Unit Dimensions required clearances, operating weights accessories and start-up instructions.

3.
Electrical requirements, wiring diagrams, interlocking and control wiring showing factory installed and portions to be field installed.

4.
Mounting and flashing of the roof curb to the roofing structure with coordinating requirements for the roof membrane system.

B.
Certification: Submit proof of specified ARI Certification. 

C.
Performance Rating:  Submit catalog selection data showing equipment ratings and compliance with required sensible-to-heat-ratio, energy efficiency ratio (EER), and coefficient of performance (COP). 

D.
Operating and Maintenance Manual: Submit three copies of Operating and Maintenance manual to Resident Engineer three weeks prior to final inspection. 

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 Specifications (Fed. Spec.): 

A-A-50502-90
 Air conditioner (Unitary Heat Pump) Air to Air (3000-300,000 Btu)

C.
Military Specifications (Mil. Specs.): 

MIL‑P‑26915B-79
Primer Coating, for Steel Surfaces

D.
Air‑Conditioning and Refrigeration Institute (ARI): 

210/240‑94
Unitary Air‑conditioning and Air Source Heat Pump Equipment 

270-95
Sound Rating of Outdoor Unitary Equipment

310/380‑93
Standard for Packaged Terminal Air‑Conditioners and Heat Pumps

340/360‑93
Commercial and Industrial Unitary Air Conditioning and Heat Pump Equipment 

520‑97
Positive Displacement Condensing Units 

E.
Air Movement and Control Association (AMCA): 

210‑85
Laboratory Methods of Testing Fans for Rating 

410‑90
Recommended Safety Practices for Air Moving Devices 

F.
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

G.
American Society of Heating, Refrigerating, and Air‑Conditioning Engineers (ASHRAE):

2000
HVAC Systems and Equipment

15-94
Safety Code for Mechanical Refrigeration

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

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

I.
National Electrical Manufacturer's Association (NEMA): 

MG‑1‑98
Motors and Generators Errata August 12, 1999.

ICS‑1-00
Industrial Controls and Systems General Requirements

J.
National Fire Protection Association (NFPA) Publications:

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

PART 2 ‑ PRODUCTS 

2.1 UNITARY AIR CONDITIONERS 

A.
Applicable ARI Standards: 

1.
Cooling capacity 39.6 kW (135,000 Btu/h) and greater: ARI 340/ 360. 

2.
Cooling capacity below 39.6 kW (135,000 Btu/h): ARI 210/240. Units shall be listed in the ARI Directory of Certified Unitary Air‑Conditioners. 

B.
Performance Rating: Cooling capacity of units shall meet the sensible heat and total heat requirements shown in the contract documents. In selecting unit size, make true allowance for "sensible to total heat ratio" to satisfy required sensible cooling capacity.

C.
Machinery Guards: Provide guards as shown in AMCA 410 for belts, chains, couplings, pulleys, sheaves, shafts, gears and other moving parts regardless of height above the floor. Drive guards may be excluded where motors and drives are inside factory fabricated casings.

D.
Corrosion Prevention: Unless specified otherwise, equipment fabricated from ferrous metals that do not have a zinc coating or a duplex coating of zinc and paint shall be treated for prevention of rust with a factory coating or paint system that will withstand 125 hours in a salt-spray fog test, except that equipment located outdoors shall be tested for 500 hours. The salt-spray fog test shall be in accordance with ASTM B117 using a 20 percent sodium chloride solution. Immediately after completion of the test, the coating shall show no signs of blistering, wrinkling or cracking, no loss of adhesion, and the specimen shall show no signs of rust creepage beyond 3 mm (1/8-inch) on either side of the scratch mark.

E.
Air‑Conditioners, Self‑Contained: Provide integral condenser and incorporate // steam coils // hot water coils // electric coils //. 

F.
Air‑Conditioners, Remote Type: Design the separate assemblies to be used together and base ratings on the use of the matched assemblies. 

G.
Rooftop Units: Air‑conditioner shall be a factory-packaged cooling // combination heating and cooling // single zone // multi‑zone // constant volume // variable air volume // units as indicated and shall be suitable for mounting on roof of buildings. The package shall consist of one or more refrigerant compressors with electric motors, cooling coils, condensers, fans, filters, heating coils, control wiring and piping, all assembled in a weatherproof enclosure mounted on a structural steel base ready for field connection to utilities and ducts. The unit shall be sufficiently rigid and arranged to permit handling by a crane boom or by a helicopter. Provide units with // remote control panel // roof curbs and flashing // and transition plenums // and a weather proof duplex receptacle. 

1.
Unit Enclosure: Completely weatherized enclosure with removable access panels for outdoors installation, and properly reinforced and braced. Provide panels and access doors for inspection and access to all internal parts. Surface of steel parts shall be factory corrosion protected by a painting or coating system specified. Provide enclosure with adequate reinforced points of supports for setting of the unit. Joints shall be air and watertight.// Units shall withstand a wind velocity of _____ kmph (______ mph) in the coastal area. // 

2.
Provide multi‑zone units with diffuser section, damper section, zoning dampers, and balancing plate to equalize resistance through cooling and heating passages. 

H.
Insulation: Equipped with insulation of sufficient thickness and density to prevent condensate from forming on the unit casing from air entrance at coils to air outlet of unit. Insulation shall meet the requirements of NFPA 90A and be protected against deterioration and delamination from air currents. Insulate condensate drain pan with water impervious insulation of sufficient thickness to prevent condensate formation on the exterior at ambient conditions encountered. 

I.
Supply Air // and Return Air // Fans: Forward curved or backward inclined centrifugal type specifically designed and suitable for the operating pressure conforming to AMCA 210. Provide adjustable pitch pulley for units less than five tons, direct drive (two speed taps may be used) and belt-driven for // larger // VAV units //. Units shall have either greaseable or permanently lubricated ball or roller bearings, statically and dynamically balanced. Fan motors shall conform to NEMA MG‑1. Motor starters shall conform to NEMA ICS‑1. 

J.
Compressors: Hermetic // Semi-hermetic // conforming to ARI 520, provided with all the minimum standard equipment and accessories as necessary and shown. Compressor speed for compressors above 70.4 kW (20 tons) shall not exceed 1750 rpm. Provide compressors with cylinder unloading for automatic capacity reduction of at least 50 percent for units over 35.2 kW (10 tons). Compressors shall start unloaded to minimum step of unloading. If standard with the manufacturer, two or more compressors, but not more than four, may be provided in lieu of a single compressor with cylinder unloading in which case capacity reduction shall be provided by sequence operation of the compressor or combination of the two methods. Provide each compressor with independent refrigerant circuit. Where compressors are paralleled, provide not less than two independent refrigerant circuits. Provide each compressor with devices to protect the compressor from short‑cycling when shut‑down by safety controls. Provide a pump‑down cycle of the non-recycling start type for each compressor 35.2 kW (10 tons) and over. Provide compressors with vibration isolators. Compressor motor shall be suitable for electric power characteristics as indicated. Motor shall conform to NEMA MG‑1. Motor starters shall conform to NEMA ICS‑1. 

K.
Coils: 

1.
Heating and cooling coils shall conform to ARI 410. 

2.
Condensing Coils for Multi‑Compressors: Provide a separate air-cooled condenser for each compressor in multi‑compressor installations. If compressors are paralleled, provide no less than two independent circuits. A common‑housing may be used, but each coil must be provided with separate controls to operate individual fans for each coil. All coils shall have sub‑cooler. The air‑cooled condenser coil shall be extended‑surface fin‑and‑ tube type with seamless copper or aluminum tubes and copper or aluminum fins. 

L.
Filter Boxes: Provide filter boxes with either hinged access doors or removable panels. Filters shall be as specified in specification Section 15885, AIR FILTERS. 

M.
Mixing Boxes: Physical size shall match the basic unit and include equal sized flanged openings, each sized to handle full airflow. Provide openings with dampers of opposed blade type, arrange for automatic operation, so that when one damper starts to close from its open position, the other starts to open from its closed position. 

N.
Air Economizer cycle with 100 percent outdoor air return air and relief air dampers.

SPEC WRITERS NOTE: Verify with equipment manufacture the latest and most efficient controls available and specify controls accordingly.

O.
Controls: 

1.
// Fan‑off‑cool // Combination heat‑off‑cool and auto‑on // switch shall be // mounted on the unit // remotely mounted where indicated //. Thermostat shall be // mounted in the unit // remotely mounted where indicated or directed //. Mount all other controls including motor starters // variable frequency drive // static pressure controls // discharge air step controller // economizer cycle controls and safety controls inside the enclosure. All wiring inside enclosure shall be accomplished at the factory. Unit mounted controls shall be in a weather tight control enclosure.

2.
Condenser Controls: Provide head pressure control to insure condensing temperature for proper system operation at all ambient temperatures down to // 4 degrees C (40 degrees F) // 2 degrees C (35 degrees F) // -18 degrees C (0 degrees F)//. 

a.
Air Volume Control: On a decrease in refrigerant discharge pressure, volume‑control dampers shall modulate to control air flow over condenser coil. Solid‑state variable speed fan motor controller may be provided in lieu of volume dampers to control air‑flow over coil. Condensers with multiple fans may be provided with fan cycling control to cycle one of two fans, two of three fans, or four of six fans in response to outdoor ambient temperature. Set control for a minimum of 35 degrees C (95 degrees F) saturated refrigerant condensing temperature.

3.
Condenser Start‑Up Control: Provide condenser with a start‑up control package which permits start‑up of compressor at ambient temperature of ____degrees C (______degrees F). Package shall temporarily bypass system low pressure stat to permit start‑up whenever minimum ambient temperature is below design evaporator coil suction temperature. 

P.
Refrigerant Circuits: Dehydrate entire refrigerant circuit, purge, and charge with refrigerant and oil at factory. Factory oil charge shall be the full amount required for operation. Factory charge for refrigerant shall be full amount required for operation, if within limits permitted by Interstate Commerce Commission, otherwise furnish a holding charge of the type refrigerant to be used. 

Q.
Refrigerating System shall comply with ASHRAE Standard 15.

R.
Gas-fired furnace Section shall bear // AGA // and UL label.

S.
Where electric heating is provided it shall bear UL label

//T.
Comply with specification Section 13081, SEISMIC RESTRAINTS FOR NON-STRUCTURAL COMPONENTS, for bracing of equipment in seismic areas //.

2.2 AIR CONDITIONERS, ROOM TYPE 

A.
Units shall conform to Fed. Spec. 00‑A‑372, except as modified herein, and shall be // window type // through‑the-wall type // or floor mounted type // as indicated. Capacity and electrical characteristics shall be as shown on drawings.

SPEC WRITERS NOTE:

Specify DOE's recommended EER value of 9.0 or more for Room Type Air Conditioners.

B.
Energy Efficiency Ratio (EER):

Window Type and Through‑the-Wall Units: Energy Efficiency Ratio shall be not less than ________. 

C.
Outside Air: Provisions shall be made in the unit for exhaust and fresh air required for the room. 

D.
Unit Supports: Provide supports and mounts in accordance with Fed. Spec. 00‑A‑372, unless otherwise shown. Provide mounting sleeves for through‑the-wall units to suit the sill height, wall construction, and wall thickness, as shown. 

SPEC WRITERS NOTE: Specify DOE's recommended EER value of 9.0 or more for packaged terminal Air-Conditioner.

2.3 AIR CONDITIONERS, PACKAGED TERMINAL 

A.
Provide a factory‑selected combination of components, assemblies, or sections designed for mounting through‑wall. Units shall be of the air‑cooled type. Units shall be rating tested, performance tested, designed, and constructed in accordance with ARI Standard 310 and provided with all the minimum standard equipment listed therein. Units shall be listed in the ARI "Directory of Certified Applied Air‑Conditioning Products." Units shall produce not less than________ EER when tested in accordance with ARI Standard 310. 

B.
Sound Power Level: Sound power level (in decibels with a reference power of 10 to the minus twelve watts) of the unit, operating at full capacity, shall not exceed by more than 10 decibels the numerical value of sound pressure levels associated with the NC 35 noise criteria curve. Base the sound power level date for these units on tests conducted in accordance with ANSI ASA S12.31.

C.
Unit Enclosure: (MSS) 1.3 mm (18 gage) minimum steel phosphatized, and finished with two coats of baked enamel. Front panel shall be removable without the use of tools to provide full access to filters and cooling units. 

D.
Outdoor Air Louvers: Horizontal bar‑type with flanged louver plate assembly constructed of 1.9 mm (14 gage) minimum aluminum, anodized after fabrication, furnished by unit manufacturer. 

E.
Wall Sleeve: One piece, self‑bracing, fabricated of not less than 1.3 mm (18 gage) zinc‑coated steel, phosphatized, with manufacturer's standard finish and completely insulated. Design wall sleeve for field installation and fasten to outside air louver. Provide with all necessary seals to render a positive weather and airtight seal. Sleeve shall have means for receiving and supporting cooling section and heating section. 

F.
Heating Section: 

//1.
Electric Coil: Electric resistance heating element with high temperature‑limit safety device, factory mounted, and wired to chassis, to shut‑off heating unit if heating unit temperature becomes excessive. //

//2.
Steam or Hot Water Coil: Serpentine type constructed of seamless copper tubes with copper or aluminum fins mechanically or hydraulically bonded to tubes. Coil shall have factory furnished tee and manual air vent on return connection. Factory test coils at twice the maximum operating pressure. //

G.
Cooling section shall be completely self‑contained, slide‑in assembly or removable chassis, welded hermetically sealed air‑cooled refrigeration system, separate condenser fan motor, and room side fan motor, control box and ventilation damper. 

H.
Evaporator Fans: Direct connected, forward curved blades, aluminum or plastic wheel centrifugal fans with minimum two-speed, permanent split capacitor motor and built‑in overload protection. Fans shall be of sufficient size to assure quiet operation. Fan assembly together with heating unit shall be easily installed or removed independently of cooling unit. 

I.
Ventilation damper assembly shall be operated by automatic actuator for air ventilation. Damper shall close automatically on unit shut‑down or loss of power and open on heating or cooling. Air filter shall be easily removable without use of tools and shall filter both recirculated and ventilating air. 

J.
Controls: Provide controls with each unit consisting of an easily adjustable thermostat and push‑button switches to regulate room air temperature through control of refrigerant compressor on cooling and heating elements on heating.

K.
Compressor Motors, Fan Motors and Motor Starters: Compressor motors and fan motors shall conform to NEMA MG‑1. Motor starter shall conform to NEMA ICS‑1. 

PART 3 ‑ EXECUTION 

3.1 INSTALLATION 

1.
Handle and install units and accessories in accordance with the manufacturer's written instructions. 

2.
Seismically brace equipment as required under specification Section 13081.

3.2 TESTS 

1.
Perform field tests and submit reports in accordance with specification Section 15050, BASIC METHODS AND REQUIREMENTS (MECHANICAL) and specification Section 15980, TESTING, ADJUSTING AND BALANCING. 

2.
Perform field mechanical (Vibration) balancing in accordance with specification Section 15200, NOISE AND VIBRATION CONTROL.

3.
Install Roof Top Units in the coastal areas to withstand wind velocity of ______kmph (______mph).

‑ ‑ ‑ E N D ‑ ‑ ‑
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