VA CONTRACT NO. VA562-311
 VAMC ERIE, PA - AMBULATORY SURGERY ADDITION


3-2013

SECTION 23 81 00
DECENTRALIZED UNITARY HVAC EQUIPMENT

PART 1 - GENERAL 

1.1 DESCRIPTION 

A.
This section specifies air cooled condensing unit and split-system air conditioners.
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 23 05 11, COMMON WORK RESULTS FOR HVAC AND STEAM GENERATION: General mechanical requirements and items, which are common to more than one section of Division 23. 

B.
Section 23 05 41, NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND EQUIPMENT: Requirements for different types of vibration isolators and noise ratings in the occupied areas. 

C.
Section 23 07 11, HVAC, PLUMBING, AND BOILER PLANT INSULATION: Requirements for piping insulation.
D.
Section 23 23 00, REFRIGERANT PIPING: Requirements for refrigerant pipes and fittings. 

E.
Section 23 36 00, AIR TERMINAL UNITS and Section 23 82 00, CONVECTION HEATING AND COOLING UNITS: Requirements for other similar units. 

F.
Section 23 73 00, OUTDOOR CENTRAL-STATION AIR-HANDLING UNITS: Requirements for air handling units using chilled water and hot water coils.

G.
Section 23 40 00, HVAC AIR CLEANING DEVICES: Requirements for air filtration.

  H.
Section 23 05 93, TESTING, ADJUSTING, AND BALANCING FOR HVAC: Requirements for testing and adjusting air balance. 

1.3 QUALITY ASSURANCE 

A.
Refer to specification Section 23 05 11, COMMON WORK RESULTS FOR HVAC AND STEAM GENERATION. 

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

1.4 SUBMITTALS 

A.
Submit in accordance with specification Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES 

B.
Manufacturer’s literature and data: 

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.
Air cooled condensing unit. 


b.
Split system air conditioners. 

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 rails 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-PRF-26915D-06
Primer Coating, for Steel Surfaces

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

210/240-06
Performance Rating of Unitary Air-Conditioning and Air-Source Heat Pump Equipment 

270-95
Sound Rating of Outdoor Unitary Equipment

310/380-04
Standard for Packaged Terminal Air-Conditioners and Heat Pumps (CSA-C744-04)

340/360-04
Commercial and Industrial Unitary Air-Conditioning and Heat Pump Equipment 

520-04
Positive Displacement Condensing Units 

E.
Air Movement and Control Association (AMCA): 

210-99
Laboratory Methods of Testing Fans for Aerodynamic Performance Rating (ANSI)

410-96
Recommended Safety Practices for Users and Installers of Industrial and Commercial Fans

F.
American National Standards Institute (ANSI): 

S12.51-02
Acoustics - Determination of Sound Power Levels of Noise Sources Using Sound Pressure - Precision Method for Reverberation Rooms (same as ISO 3741:1999)

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

2004 Handbook
HVAC Systems and Equipment

15-04
Safety Standard for Refrigeration Systems (ANSI)

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

B117-03
Standard Practice for Operating Salt Spray (Fog) Apparatus

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

MG 1-06
Motors and Generators (ANSI)

ICS 1-00 (R2005)
Industrial Controls and Systems: General Requirements

J.
National Fire Protection Association (NFPA) Publications:

90A-02
Standard for the Installation of Air-Conditioning and Ventilating Systems  

PART 2 - PRODUCTS 

2.1 AIR COOLED CONDENSING UNIT
A.
Includes 

1.
Air-cooled scroll compressor condensing unit.

2.
Accessories and trim.

3.
Charge of refrigerant and oil.

4.
Controls and control connections.


5.
Chilled glycol connections.


6.
Starters.


7.
Electrical power connections.  

B.
References

1.
SI/ARI 590 – Standard for Reciprocating and Screw Compressorized Water Chilling Packages.


2. ANSI/ASME SEC 8 – Boiler and Pressure Vessel Code.


3. ANSI/ASHRAE 15 – Safety Code for Mechanical Refrigeration.


4. ANSI/UL 465 – Central Cooling Air Conditioners.


5.
ANSI/UL 779 – Motor-Operated Water Pumps.

C.
Submittal

1.
Sub mit shop drawings indicating components, assembly, dimensions, weights, and loading, required clearances, and location and size of field connections.  Indicate valves, strainers, and thermostatic valves required for complete system.  


2.
Submit product data indicating rated capacities, weights, and all accessories.  Also, submit complete wiring diagrams specifically for the unit being submitted.  The wiring diagrams shall include all rated loads and recommended component sizes.  No item that is not being submitted with the equipment shall appear on the diagram.  Also, submit refrigerant piping diagram showing all components and connection sizes.

3.
Submit manufacturer's installation instructions.  

D.
Operation and Maintenance Data

1.
Include start-up instructions, maintenance data, parts lists, controls, and accessories.  Include trouble-shooting guide.  


2.
Submit maintenance data. 

E.
Quality Assurance 

1.
Warranty: Includes coverage for complete assembly including materials and workmanship for a period of 12 months from start-up or 18 months from shipping.  And an additional four years warranty for parts on the compressor only. 

F.
Equipment Manufacturer 


1.
Technical Systems, Division of RAE Corporation.  

2.
Edwards Engineering.  


3.
Arcti-Chill.


4.
Owner-approved equal.  

G.
Manufactured Units

1.
Provide factory assembled and tested air-cooled liquid condensing units consisting of Tandem-Scroll compressors, evaporator, thermal expansion valve, refrigeration accessories, and control panel housing all power and control components.  Construction and rating shall be in accordance with ANSI/ARI 590.  Chiller package shall have minimum capacity as scheduled here in for a water solution, including all features described in the specification and/or noted on drawings.  

H.
Housing and Interconnecting Piping

1.
The base frame shall be heavy duty g-90 galvanized sheet metal 12 ga. minimum.  The housing shall be fabricated from heavy gauge g-90 galvanized steel removable panels.
2.
The interconnecting piping shall be Type L hard copper (through 4" pipe size).  
I. Compressors

1.
Tandem-Scroll Compressors – R-410A Refrigerant.

2.
Provide reversible, positive displacement, oil pump lubrication system with oil charging valve, oil level sight glass, oil filter and magnetic plug on strainer, arranged to ensure adequate lubrication during starting, stopping and normal operation.  When compressors are multiplexed on the same circuit, provide an oil equalization system composed of an oil strainer, oil separator and an oil reservoir.  Capillary tube systems will not be accepted.


3.
Provide constant speed 1800 RPM compressor motor, suction gas cooled with solid state sensor and electronic winding overheating protection, designed for across the line starting.  Furnish with starter.


4.
Provide crankcase heater to evaporate refrigerant returning to crankcase during shutdown.  Energize heater during off time, once compressor is energized, disengage heater.  
J. Condenser (Air Cooled)
1. Provide condenser of 1/2” copper tubes with aluminum plate fins.  Fins shall be formed with tube collars and mechanically expanded with fin collars for full contact for optimum heat transfer.  Condenser coils shall be tested to 425 psig air pressure.  
2. Casings and tube sheets shall be heavy gauge galvanized steel.  Tube sheets shall be die formed and full collared for tube support.  Headers to be constructed of heavy wall seamless copper tubing.  Copper tubing to be 0.017” wall thickness.  Fin thickness to be 0.006”.  

3.
Provide condenser with variable speed control on last stage of fan operation.  Controller shall be UL listed, factory mounted and wired and shall modulate fan speed based on refrigerant head pressure.

4.
Fan motor shall be open drip proof type design.  Motor shall have class F insulation and have service factor for safety.  

K. Condenser Fans (Air Cooled)

1.
Provide direct drive propeller type with zinc plated chromate dipped blades.  Air shall discharge vertically to minimize noise generation and air recirculation.


2.
Fans shall be located within a formed venturi and be provided with a polyvinyl covered fan guard.

L.
Refrigerant Circuit
1.
Provide complete refrigerant circuits, factory supplied and piped.  


2. Provide for each refrigerant circuit:

   a.
Liquid line sight glass and moisture indicator.


b. Charging valve.

c.
Insulated suction line.

d.
Discharge line check valve.

e.
Compressor service valves.

f.
Liquid line solenoid valve.

M. Controls
1.
Provide provisions for local control as specified herein, and provisions for remote start/stop capabilities and run status light as provided by other (Div. 16).  Locate on chiller, mount steel control panel with hinged access, containing starters, power and control wiring, molded case disconnect switch, factory wired with single point power connection. 

2.
For each compressor, provide across-the-line starter, non-recycling compressor overload, starter relay, and control power transformer.  Provide manual reset current overload protection.

3.
Provide the following devices on a NEMA 3R control panel face:


a.
Compressor run lights.


b.
Off/Run/Pumpdown switch for each compressor.


c.
Control power fuse of circuit breaker.


d.
Manual compressor lead-lag switch.


e.
Anti-short cycle timer per compressor.


f.
Phase monitor to monitor over/under voltage and phasing.  

 

4.
Provide the following safety controls with indicating lights arranged so that operating any one will shut down machine and require manual reset:



a.
High discharge pressure switch for each compressor.




b.
Low suction pressure switch for each compressor.




c.
Oil pressure switch.




d.
Flow switch in chilled water line.



5.
Provide pre-piped gauge board with pressure gauges for suction and discharge refrigerant pressures and oil pressures.



6.
Provide alarm package with test button and indicating lights for each circuit which indicate control circuit is energized and compressor is running and will sound an audible alarm and light an indicating light upon detection of compressor malfunction, low chilled water temperature, or evaporator water flow failure.

N.
Manufacturer's Field Service


1.
Prepare and start systems.


2.
Supply service of factory-trained representative for a period of one day to supervise testing, dehydration and charging of machine, start-up, and instruction on operation and maintenance to Owner.
2.2 SPLIT-SYSTEM AIR CONDITIONER
A.
System Description
The system shall consist of a wall mounted indoor section with wired, wall mounted controller and a horizontal discharge, single phase outdoor unit.  

B. Quality Assurance
1. The units shall be tested by a Nationally Recognized Testing Laboratory (NRTL) and shall bear the ETL label.

2. All wiring shall be in accordance with the National Electrical Code (N.E.C.).

3. The units shall be rated in accordance with Air-conditioning Refrigeration Institute’s (ARI) Standard 210 and bear the ARI Certification label.

4. The units shall be manufactured in a facility registered to ISO 9001 and ISO 14001, which is a set of standards applying to environmental protection set by the International Standard Organization (ISO).

5. A dry air holding charge shall be provided in the indoor section.

6. The outdoor unit shall be pre-charged with R-410a refrigerant for 70 feet of refrigerant tubing.

7. System efficiency shall meet or exceed 13.0 SEER.

C. Warranty

1. The units shall have a manufacturer’s parts and defects warranty for a period one (1) year from date of installation.  The compressor shall have a warranty of 6 years from date of installation.  If, during this period, any part should fail to function properly due to defects in workmanship or material, it shall be replaced or repaired at the discretion of the manufacturer.  This warranty does not include labor.

D. Indoor Unit
1.
Unit Cabinet:  The indoor unit cabinet shall be wall mounted by means of a factory supplied mounting plate, The cabinet shall be formed from high strength molded plastic with front panel access for filter. Cabinet color shall be white. The indoor unit shall be factory assembled, wired and tested.  Contained within the unit shall be all factory wiring and internal piping, control circuit board and fan motor.  The unit in conjunction with the wired, wall mounted controller shall have a self-diagnostic function, 3-minute time delay mechanism, an auto restart function, and a test run switch.  Indoor unit and refrigerant pipes shall be purged with dry nitrogen before shipment from the factory.

2.
Fan:  The evaporator fans shall be high performance, double inlet, forward curve, direct drive sirocco fan with a single motor.  The fans shall be statically and dynamically balanced and run on a motor with permanently lubricated bearings.  The indoor fan shall have two (2) speeds.

3.
Vane:  There shall be a motorized horizontal vane to automatically direct air flow in a horizontal and downward direction for uniform air distribution.  
4.
Filter:  Return air shall be filtered by means of an easily removable washable filter.
5.
Coil:  The evaporator coil shall be of nonferrous construction with pre-coated aluminum strake fins on copper tubing.  All tube joints shall be brazed with PhosCopper or silver alloy.  The coils shall be pressure tested at the factory.  A condensate pan and drain shall be provided under the coil.

6. Control:  
a.
The control system shall consist of two (2) microprocessors, one on each indoor and outdoor unit. 

b. The system shall be capable of automatic restart when power is restored after power interruption.  The system shall have self-diagnostics ability, including total hours of compressor run time.  Diagnostics codes for indoor and outdoor units shall be displayed on the wired controller panel.

c. The microprocessor located in the indoor unit shall have the capability of monitoring return air temperature and indoor coil temperature, receiving and processing commands from the wired controller, providing emergency operation and controlling the outdoor unit.

d. The indoor unit shall be connected to a wall mounted wired controller to perform input functions necessary to operate the system.  The wired controller shall have a large multi-language DOT liquid crystal display (LCD).  There shall be a built-in weekly timer with up to eight pattern settings per day.  The controller shall consist of an On/Off button, Increase/Decrease Set Temperature buttons, a Cool/Dry/Fan mode selector, a Timer Menu button, a Timer On/Off button, Set Time buttons, a Fan Speed selector, a Vane Position selector, a Louver Swing button, a Ventilation button, a Test Run button, and a Check Mode button.  The controller shall have a built-in temperature sensor.  Temperature shall be displayed in either Fahrenheit (°F) or Celsius (°C).  Temperature changes shall be by increments of 1°F (1°C) with a range of 67°F to 87°F (19°C to 30°C).

e. The wired controller shall display operating conditions such as set temperature, room temperature, pipe temperatures (i.e. liquid, discharge, indoor and outdoor), compressor operating conditions (including running current, frequency, input voltage, On/Off status and operating time), LEV opening pulses, sub cooling and discharge super heat.

f. Normal operation of the wired controller shall provide individual system control in which one wired controller and one indoor unit are installed in the same room.  
g. Control system shall control the continued operation of the air sweep louvers, as well as provide On/Off and mode switching.  The controller shall have the capability to provide sequential starting with up to fifty seconds delay.  
E.
Outdoor Unit

1. The outdoor unit shall be capable of operating at 0°F (-18°C) ambient temperature without additional low ambient controls (optional wind baffle may be required). 

2. The outdoor unit shall be completely factory assembled, piped, and wired.  Each unit must be test run at the factory.
3.
Cabinet:  The casing shall be constructed from galvanized steel plate, coated with a finished with an electrostatically applied, thermally fused acrylic or polyester powder coating for corrosion protection.  The fan grille shall be of ABS plastic.

4. Fan:  The fan motor shall be of aerodynamic design for quiet operation, and the fan motor bearings shall be permanently lubricated.  The outdoor unit shall have horizontal discharge airflow.  The fan shall be provided with a raised guard to prevent contact with moving parts.

5. Coil:  The L shaped condenser coil shall be of copper tubing with flat aluminum fins.  The coil shall be protected with an integral metal guard.  Refrigerant flow from the condenser shall be controlled by means of linear expansion valve (LEV) metering orifice.  The LEV shall be control by a microprocessor controlled step motor.
6. Compressor:  The compressor shall be a DC rotary compressor with Variable Compressor Speed Inverter Technology.  The compressor shall be driven by inverter circuit to control compressor speed.  The compressor speed shall dynamically vary to match the room load for significantly increasing the efficiency of the system which results in vast energy savings.  To prevent liquid from accumulating in the compressor during the off cycle, a minimal amount of current shall be intermittently applied to the compressor motor to maintain enough heat.  The outdoor unit shall have an accumulator and high pressure safety switch.  The compressor shall be mounted to avoid the transmission of vibration.
PART 3 - EXECUTION

3.1 INSTALLATION

A.
Roof Unit Support:  Install unit level on equipment rails. Secure roof units to structural support with anchor bolts.

B.
Install wind and seismic restraints according to manufacturer's written instructions.  
C.
Install units level and plumb maintaining manufacturer’s recommended clearances and tolerances.
D.
Install roof-mounting compressor-condenser components on equipment supports specified in Section 23 05 11, COMMON WORK RESULTS FOR HVAC AND STEAM GENERATION. Anchor units to supports with removable, cadmium-plated fasteners.

E.
Install seismic restraints.

F.
Install compressor-condenser components on restrained, spring isolators with a minimum static deflection of 25 mm (1 inch) unless otherwise indicated.  Refer to Section 23 05 41, NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND EQUIPMENT.

G.
Install and connect precharged refrigerant tubing to component's quick-connect fittings.  Install tubing to allow access to unit.

3.2 CONNECTIONS

A.
Install piping adjacent to units to allow service and maintenance.

B.
Ground equipment and install power wiring, switches, and controls.

C.
Connect refrigerant piping to coils with shutoff valves on the suction and liquid lines at the coil and a union or flange at each connection at the coil and condenser.

3.3 FIELD QUALITY CONTROL

A.
Perform tests and inspections and prepare test reports.

B.
Tests and Inspections: After installing units and after electrical circuitry has been energized, test units for compliance with requirements. Inspect for and remove shipping bolts, blocks, and tie-down straps. After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.  Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment. Remove and replace malfunctioning units and retest as specified above.

3.4 InSTRUCTIONS

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