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SECTION 15735 - SELF-CONTAINED AIR-CONDITIONERS
This Section includes requirements for the LEED Rating System.  However, equipment specified in this Section may not qualify for LEED Rating System prerequisites and credits.  Verify with manufacturers that the requirements for prerequisites and credits can be met.  To achieve prerequisites and obtain credits, HVAC system design alternatives that do not include self-contained air-conditioners may be required.

Revise this Section by deleting and inserting text to meet Project-specific requirements.

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

Retain or delete this article in all Sections of Project Manual.

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes packaged air-conditioning units with refrigerant compressors and controls, intended for indoor installations, with [water] [externally mounted air] [integral air]-cooled condensers.

B. Related Sections include the following:

List below only products and equipment that the reader might expect to find in this Section but are specified elsewhere.

1. Division 15 Section "Vibration and Seismic Controls for HVAC Piping and Equipment" for isolation pads, spring isolators, and seismic restraints.

2. Division 15 Section "HVAC Instrumentation and Controls" for control devices not packaged with units.

3. Division 15 Section "Sequence of Operation" for control sequences affecting operation of units.

1.3 SUBMITTALS

First four paragraphs below are defined in Division 1 Section "Submittal Procedures" as "Action Submittals."

A. Product Data:  Include rated capacities, furnished specialties, and accessories for each type of product indicated.

B. LEED Submittals:

Retain first subparagraph below for LEED-NC Credit EA 4; coordinate with requirements selected in Part 2 for refrigerants.

1. Product Data for Credit EA 4:  Documentation required by Credit EA 4 indicating that equipment and refrigerants comply.

2. Product Data for Prerequisite EQ 1:  Documentation indicating that units comply with ASHRAE 62.1-2004, Section 5 - "Systems and Equipment."

C. Shop Drawings:  Diagram power, signal, and control wiring.

D. Samples for Initial Selection:  For units with factory-applied color finishes.

Remaining paragraphs are defined in Division 1 Section "Submittal Procedures" as "Informational Submittals."

Retain first paragraph below if Contractor is responsible for field quality-control testing.

E. Field quality-control test reports.

F. Operation and Maintenance Data:  For self-contained air-conditioners to include in emergency, operation, and maintenance manuals.

G. Warranty:  Special warranty specified in this Section.

1.4 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

LEED-NC Prerequisite EQ 1 requires compliance with requirements in ASHRAE 62.1-2004, including requirements for controls, surfaces in contact with the airstream, particulate and gaseous filtration, humidification and dehumidification, drain pan construction and connection, finned-tube coil selection and cleaning, and equipment access.  Verify, with manufacturers, availability of units with components and features that comply with these requirements.

B. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1-2004, Section 5 - "Systems and Equipment" and Section 7 - "Construction and Startup."

LEED-NC Prerequisite EA 2 requires minimum efficiency equal to requirements in ASHRAE/IESNA 90.1-2004.

C. ASHRAE/IESNA 90.1-2004 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-2004, Section 6 - "Heating, Ventilating, and Air-Conditioning."

1.5 COORDINATION

A. Coordinate size and location of concrete bases for units.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork are specified in Division 3 Section "Cast-in-Place Concrete."

Retain paragraph below for units with remote-mounted air-cooled condensers.

B. Coordinate size, location, and connection details with roof curbs, equipment supports, and roof penetrations specified in Division 7 Section "Roof Accessories."

1.6 WARRANTY

When warranties are required, verify with Owner's counsel that special warranties stated in this Article are not less than remedies available to Owner under prevailing local laws.  Coordinate with Division 1 Section "Product Requirements."

A. General Warranty:  Special warranty specified in this Article shall not deprive Owner of other rights Owner may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other warranties made by Contractor under requirements of the Contract Documents.

B. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of self-contained air-conditioners that fail in materials or workmanship within specified warranty period.

Verify available warranties for units and components and insert number below.

1. Warranty Period:  [Five] <Insert number> years from date of Substantial Completion.

1.7 EXTRA MATERIALS

Extra materials may not be allowed for publicly funded projects.

A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

Revise two subparagraphs below to suit Project.

1. Filters:  One set of filters for each unit.

2. Fan Belts:  One set of belts for each unit.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

Retain above for nonproprietary or below for semiproprietary specification.  Refer to Division 1 Section "Product Requirements."

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Self-Contained Air-Conditioners (Larger than 15 Tons (50 kW)):

a. Carrier Air Conditioning; Div. of Carrier Corporation.

b. Engineered Air.

c. McQuay International.

d. Trane Company (The); North American Commercial Group.

e. <Insert manufacturer's name.>

2. Water-Cooled, Self-Contained Air-Conditioners (15 Tons (50 kW) and Smaller):

a. Carrier Air Conditioning; Div. of Carrier Corp.

b. Engineered Air.

c. Marshall Engineered Products Co. (MEPCO).

d. McQuay International.

e. Trane Co. (The); North American Commercial Group.

f. USA Coil & Air Inc.

g. Whalen Co. (The).

h. <Insert manufacturer's name.>

3. Remote Air-Cooled, Self-Contained Air-Conditioners (15 Tons (50 kW) and Smaller):

a. Carrier Air Conditioning; Div. of Carrier Corp.

b. Engineered Air.

c. McQuay International.

d. Trane Co. (The); North American Commercial Group.

e. USA Coil & Air Inc.

f. Whalen Co. (The).

g. <Insert manufacturer's name.>

4. Integral Air-Cooled, Self-Contained Air-Conditioners (15 Tons (50 kW) and Smaller):

a. McQuay International.

b. Trane Co. (The); North American Commercial Group.

c. <Insert manufacturer's name.>

5. Integral Air-Cooled, Wall-Mount Self-Contained Air-Conditioners (15 Tons (50 kW) and Smaller):

a. Bard Manufacturing Co.

b. Stulz Air Technology Systems, Inc.

c. <Insert manufacturer's name.>

2.2 PACKAGED UNITS

A. Description:  Self-contained, factory-assembled and -wired unit; consisting of cabinet, compressor, evaporator fan, evaporator coil, air filters, and controls; and fully charged with refrigerant and oil.

1. Condenser:  [Water] [Externally mounted air] [Integral air]-cooled condenser.

B. Disconnect Switch:  Factory mounted [in control panel] [on equipment].

2.3 CABINET

A. Frame and Panels:  Structural-steel frame with galvanized-steel panels with baked-enamel finish in color selected by Architect, and with access doors or panels.

Retain "1-inch- (25-mm-)" option in first paragraph below for units larger than 15 tons (50 kW).

B. Insulation:  Minimum [1/2-inch- (13-mm-)] [1-inch- (25-mm-)] thick, acoustic duct liner on cabinet interior and control panel.

Retain third option in paragraph below to comply with LEED-NC Prerequisite EQ 1.

C. Drain Pan:  [Galvanized steel with corrosion-resistant coating] [Stainless steel] [, complying with ASHRAE 62.1-2004].

Paragraph below is optional.  Revise static deflection to suit Project.

D. Isolation:  Spring isolators for mounting under base of unit, with minimum static deflection of 1 inch (25 mm).

Three paragraphs below are optional accessories.  For units 15 tons (50 kW) and smaller, choose between first and third paragraphs; for units larger than 15 tons (50 kW), choose between second and third paragraphs.

E. Discharge Plenum:  Cabinet extension with directional louvers.

F. Discharge Plenum:  Cabinet extension with duct openings for air discharge and lined with a minimum of 2-inch- (50-mm-) thick duct liner.

G. Corrosion-Resistant Treatment:  Phenolic coating on unit interior and exterior.

Retain paragraph below to comply with LEED-NC Prerequisite EQ 1.

H. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1-2004.

2.4 EVAPORATOR FAN

A. Material:  Galvanized steel.

For units 15 tons (50 kW) and smaller, the only choice in paragraph below is "forward-curved."

B. Configuration:  Double-width, double-inlet, [forward-curved] [airfoil] centrifugal fan; statically and dynamically balanced.

Retain one of two drive types in first paragraph below.  For units larger than 15 tons (50 kW), the only choice is belt drive.

C. Drive:  [Belt, with fan mounted on permanently lubricated bearings] [Direct, with fan and motor resiliently mounted].

Retain first paragraph below for units 15 tons (50 kW) and smaller.

D. Fan Sheaves:  Cast-iron or steel sheaves, dynamically balanced, bored to fit shafts and keyed.

E. Motor Sheave:  Variable and adjustable pitch selected so required rpm are obtained when set at midposition.

F. Rating:  As recommended by the manufacturer or a minimum of one and one-half times nameplate rating of motor.

Retain first three paragraphs below for units larger than 15 tons (50 kW).

G. Bearings:  Grease lubricated with grease lines extended to exterior of unit.

Retain one of two optional paragraphs below for variable air volume on units larger than 15 tons (50kW).

LEED-NC Prerequisite EA 2 requires compliance with ASHRAE/IESNA 90.1-2004.  ASHRAE/IESNA 90.1-2004, Section 6.5.3 - "Air System Design and Control," sets requirements for fans and fan controls.  If applying for LEED certification, comply with requirements in ASHRAE/IESNA 90.1-2004.

H. Variable Air Volume:  Inlet guide vanes with electric modulating actuator; linkage; and adjustable, static-pressure controller responding to a static-pressure sensor.

I. Variable Air Volume:  Variable-frequency motor controller.

Motor characteristics such as NEMA designation, temperature rating, service factor, enclosure type, and efficiency are specified in Division 15 Section "Common Motor Requirements for HVAC Equipment." If different characteristics are required, add paragraphs below to suit Project.

J. Fan Motors:  Comply with requirements in Division 15 Section "Common Motor Requirements for HVAC Equipment."

Retain first paragraph below for units 15 tons (50 kW) and smaller.

K. Motors:  Multispeed, PSC type.

L. Motors:  [Open-dripproof] [Totally enclosed fan-cooled] type.

Retain subparagraph below for open-dripproof type where appropriate.

1. Special Motor Features:  Premium efficiency, as defined in Division 15 Section "Common Motor Requirements for HVAC Equipment."

Retain paragraph below for units larger than 15 tons (50 kW).

M. Isolation:  Mount fan and motor on common subbase and mount assembly on spring isolators with minimum static deflection of [1 inch (25 mm)] <Insert other static deflection>.

2.5 COMPRESSOR

A. Description:  Hermetically sealed, 3600 rpm maximum, and resiliently mounted with positive lubrication and internal motor protection.

B. Compressor Type:  [Reciprocating] [Scroll].

2.6 EVAPORATOR COIL

A. Direct-Expansion Coil:  Seamless copper tubes expanded into aluminum fins.

Subparagraph below is optional.

1. Corrosion-Resistant Treatment:  Phenolic coating applied with multiple dips and baked.

Retain optional text in paragraph below for units larger than 15 tons (50 kW).

B. Refrigerant Circuits:  A separate circuit for each compressor, with externally equalized thermal-expansion valve[ with adjustable superheat], filter-dryer,[ sight glass, high-pressure relief valve,] and charging valves.

Retain one of three condenser articles below.

2.7 WATER-COOLED CONDENSER

A. Description:  Copper tubes in steel shell with removable heads, for 400-psig (2760-kPa) waterside working pressure.

Subparagraphs below are optional features available for units larger than 15 tons (50 kW).

1. ASME Compliance:  Fabricate and label water-cooled condensers to comply with ASME Boiler and Pressure Vessel Code:  Section VIII, "Pressure Vessels," Division 1.

2. Water-Flow Switch:  Indicates flow.

2.8 REMOTE AIR-COOLED CONDENSER

A. Description:  Factory assembled and tested; consisting of condenser coil, fans and motors, and operating controls; suitable for roof mounting.

1. Condenser Coil:  Aluminum-fin copper tube with integral subcooler; leak tested to 450 psig (3110 kPa).

2. Condenser Fans:  Direct-drive propeller type.

Motor characteristics such as NEMA designation, temperature rating, service factor, enclosure type, and efficiency are specified in Division 15 Section "Common Motor Requirements for HVAC Equipment." If different characteristics are required, add subparagraphs below to suit Project.

3. Fan Motors:  Three-phase, permanently lubricated, ball-bearing motors with built-in thermal-overload protection.  Comply with requirements in Division 15 Section "Common Motor Requirements for HVAC Equipment."

Retain first subparagraph below for units 15 tons (50 kW) and smaller.

4. Refrigerant Line Kits:  Annealed-copper suction and liquid lines that are factory cleaned, dried, pressurized, and sealed; insulated suction line; flared fittings at evaporator end, no fitting at condenser end; and service valves for both suction and liquid lines.

5. Terminate suction and liquid refrigerant piping with service valves within unit.

Retain one of two subparagraphs below or delete both if not required.

6. Low Ambient Control:  Cycles fans to permit operation down to 45 deg F (7 deg C).

7. Low Ambient Control:  Cycles fans and modulates condenser fan damper assembly to permit operation down to 0 deg F (minus 18 deg C).

Subparagraph below is an optional accessory available for units larger than 15 tons (50 kW).

8. Coil Guard:  Painted galvanized steel with louvered grilles.

Subparagraph below is optional for units 15 tons (50 kW) and smaller.

9. Corrosion-Resistant Treatment:  Phenolic coating applied in multiple dips and baked.

2.9 INTEGRAL AIR-COOLED CONDENSER FOR UNITS 15 TONS (50 kW) AND SMALLER

A. Description:  Factory assembled and tested; consisting of condenser coil, fans and motors, and cabinet.

1. Condenser Coil:  Aluminum-fin copper tube with integral subcooler; leak tested to 425 psig (2930 kPa).

2. Condenser Fan:  Direct-drive propeller type with permanently lubricated motor with built-in thermal-overload protection.

3. Low Ambient Control:  Cycles fans to permit operation down to 0 deg F (minus 18 deg C).

2.10 REFRIGERATION SYSTEM

LEED-NC Prerequisite EA 3 requires using CFC-free refrigerants in new HVAC&R systems.

A. Description:  Factory assembled and tested, and charged with CFC-free refrigerant; consisting of piping and accessories connecting compressor, evaporator coil, and condenser coil, and including the following:

First subparagraph below is required for heat pump units only.  Retain other appropriate components to suit Project.

1. Four-way reversing valve and suction-line accumulator.

2. Expansion valve with replaceable thermostatic element.

3. Refrigerant dryer.

4. High-pressure switch.

5. Low-pressure switch.

6. Thermostat for coil freeze-up protection during low ambient temperature operation or loss of air.

7. Low ambient switch.

8. Brass service valves installed in discharge and liquid lines.

Retain one of two paragraphs below to require a specific refrigerant type; delete both if any refrigerant type is acceptable.  LEED-NC Credit EA 4 awards a single point if all HVAC&R equipment meets requirements for enhanced refrigerant management.  Retain second or third option in first paragraph or retain second paragraph to comply with Credit EA 4.

B. Refrigerant:  [R-22] [R-407C] [R-410A] <Insert type>.

C. Refrigerant:  R-407C or R-410A.

2.11 HEATING COIL

Retain this Article if unit includes heating.  Retain and edit one of two paragraphs below.

A. [Water] [Steam] Coil:  Copper tube, with mechanically bonded aluminum fins spaced no closer than 0.1 inch (2.5 mm); leak tested to 300 psig (2070 kPa) underwater; and having a two-position control valve.

B. Electric Coil:  Helical, nickel-chrome, resistance-wire heating elements with refractory ceramic support bushings; automatic-reset thermal cutout; built-in magnetic contactors; manual-reset thermal cutout; airflow proving device; and one-time fuses in terminal box for overcurrent protection.

2.12 AIR FILTERS

Retain one or more of first three paragraphs below, as applicable.  If Project has more than one filter type, indicate filter type for each unit on Drawings.  Pleated filters in second paragraph are not available in 1-inch (25-mm) thickness.  One-inch-thick option may be all that is available on units 15 tons (50 kW) and smaller.

LEED-NC Prerequisite EQ 1 requires compliance with ASHRAE 62.1-2004, which requires a MERV rating of 6 or higher.

A. Permanent Filters:  1-inch- (25-mm-) thick, cleanable panel filters.

B. Disposable Filters:  [1-inch- (25-mm-)] [2-inch- (50-mm-)] thick, glass-fiber, [flat] [pleated] panel filters.

C. Extended-Surface, Disposable Panel Filters:  [2-inch- (50-mm-)] [4-inch- (100-mm-)] thick, dry, filters with fibrous media material formed into deep-V-shaped pleats and held by self-supporting wire grid holding frames, with nonflammable cardboard media and media-grid frame.

1. Efficiency:  ASHRAE 52.2 MERV rating of 6 or higher.

Retain paragraph below for units larger than 15 tons (50 kW).

D. Air-Pressure Switch:  Indicates dirty filters.

2.13 CONTROLS

A. Control equipment and sequence of operation are specified in Division 15 Sections "HVAC Instrumentation and Controls" and "Sequence of Operation."

Retain paragraph above and delete remainder of this Article if controls are part of overall temperature control system.

B. Control Package:  Factory wired, including contactor, high- and low-pressure cutouts, internal-winding thermostat for compressor, control-circuit transformer, and noncycling reset relay.

C. Time-Delay Relay:  Five-minute delay to prevent compressor cycling.

Edit first paragraph and subparagraphs below to suit unit configuration.

D. Adjustable Thermostat:  [Unit mounted] [Remote] to control the following:

1. Supply fan.

2. Compressor.

3. Condenser.

4. Hot-water coil valve.

5. Steam coil valve.

6. Electric heater.

E. System Selector Switch:  [Heat-off-cool] [Off-heat-auto-cool].

F. Fan Control Switch:  Auto-on.

Paragraph below is an optional accessory for units larger than 15 tons (50 kW).

G. Time Clock:  Cycle unit on and off.

Retain one of two paragraphs and associated subparagraphs below for units larger than 15 tons (50 kW).

H. Microprocessor Control Panel:  Controls unit functions, including refrigeration and safety controls, and the following:

Edit list below to suit unit configuration.

1. Supply fan.

2. Supply-fan motor speed.

3. Compressors.

4. Air-cooled condenser.

5. Cooling tower pump.

6. Modulating, hot-water coil valve.

7. Modulating, steam coil valve.

8. Multistep, electric heater.

9. Time-of-day control to cycle unit on and off.

10. Night-heat, morning warm-up cycle.

I. Microprocessor Control Panel:  Controls unit functions, including refrigeration and safety controls, and the following:

Edit list below to suit unit configuration.

1. Supply fan.

2. Supply-fan motor speed.

3. Economizer control.

4. Compressors.

5. Air-cooled condenser.

6. Cooling tower pump.

7. Modulating, hot-water coil valve.

8. Modulating, steam coil valve.

9. Multistep, electric heater.

10. Panel-mounted control switch to operate unit in remote or local control mode, or to stop or reset.

11. Panel-mounted indication of the following:

a. Operating status.

b. System diagnostics and safety alarms.

c. Supply-air temperature set point.

d. Zone heating-temperature set point.

e. Supply-air pressure set point.

f. Economizer minimum position set point.

g. Supply-air-pressure, high-limit set point.

12. Time-of-day control to cycle unit on and off.

13. Night-heat, morning warm-up cycle.

2.14 VENTILATION OPTIONS FOR UNITS 15 TONS (50 kW) AND SMALLER

ASHRAE/IESNA 90.1-2004 sets requirements for dampers.  If applying for LEED certification, comply with requirements in ASHRAE/IESNA 90.1-2004.  First paragraph below may not comply.

A. Barometric Outside-Air Damper:  Adjustable-blade damper allowing induction of up to 25 percent outside air when evaporator fan is running.

B. Motorized Outside-Air Damper:  Motorized, two-position blade damper allowing induction of up to 25 percent outside air; with spring-return, low-voltage damper motor.

C. Economizer:  Damper assembly allowing induction of up to 100 percent outside air to maintain a selected mixed-air temperature; and exhaust damper and spring-return, low-voltage, modulating damper motor with minimum position adjustment.

D. Energy-Recovery Ventilator:  Assembly of desiccant-coated, heat-recovery wheels and centrifugal exhaust fans to transfer approximately 67 percent of the difference between the sensible and latent heat of outside and exhaust air.

2.15 ECONOMIZER OPTIONS FOR UNITS LARGER THAN 15 TONS (50 kW)
A. Air-Side Economizer:  Damper assembly allowing induction of up to 100 percent outside air to maintain a selected mixed-air temperature; and exhaust damper and spring-return, low-voltage, modulating damper motor with minimum position adjustment.

B. Water-Side Economizer:  Mechanically cleanable, aluminum-fin, copper-tube coil assembly, [two] [four] rows deep, allowing precooling of inlet air using condenser water; with piping and bypass control valves.

PART 3 -  EXECUTION

3.1 INSTALLATION

A. Install units level and plumb.

B. Anchor units to structure.

Retain paragraph below if Project is in a seismic area.

C. Install seismic restraints.

Retain first paragraph below for units larger than 15 tons (50 kW) equipped with inlet vanes.

D. Install static-pressure probe.

E. Install water-cooled units with thermometer and pressure gage at the water supply and return connection.

Retain paragraph below if vibration isolators under the entire unit will not be supplied by unit manufacturer.

F. Install vibration spring isolators under base of unit, with minimum static deflection of [1 inch (25 mm)] <Insert other static deflection>.  Refer to Division 15 Section "Vibration and Seismic Controls for HVAC Piping and Equipment."

3.2 CONNECTIONS

Coordinate piping installations and specialty arrangements with schematics on Drawings and with requirements specified in piping systems.  If Drawings are explicit enough, these requirements may be reduced or omitted.

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.

Retain subparagraph below for units with hot-water coils.

1. Water Coil Connections:  Comply with requirements in Division 15 Section "Hydronic Piping." Connect to supply and return coil with shutoff-duty valve and union or flange on the supply connection and with throttling-duty valve and union or flange on the return connection.

Retain subparagraph below for units with remote water-cooled condenser.

2. Remote Water-Cooled Condenser Connections:  Comply with requirements in Division 15 Section "Hydronic Piping." Connect to supply and return with shutoff-duty valve and union or flange on the supply connection and with throttling-duty valve and union or flange on the return connection.

Retain subparagraph below for units with steam coils.

3. Steam Coil Connections:  Comply with requirements in Division 15 Section "Steam and Condensate Piping." Connect to steam piping with shutoff valve and union or flange; for condensate piping, starting from the coil connection, connect with union or flange, strainer, trap, and shutoff valve.

Retain first paragraph below for units with remote air-cooled condensers.

B. Refrigerant Piping:  Comply with applicable requirements in Division 15 Section "Refrigerant Piping." Connect to supply and return coil tappings with shutoff valve and union or flange at each connection.

C. Install piping adjacent to unit to allow service and maintenance.

Retain first paragraph below for units connected to ducts.  Coordinate duct installation requirements with schematics on Drawings and with requirements specified for duct systems.  If Drawings are explicit enough, these requirements may be reduced or omitted.

D. Duct Connections:  Duct installation requirements are specified in Division 15 Section "Metal Ducts." Drawings indicate the general arrangement of ducts.  Connect supply[ and return] ducts to self-contained air-conditioners with flexible duct connectors.  Flexible duct connectors are specified in Division 15 Section "Duct Accessories."

E. Ground equipment according to Division 16 Section "Grounding and Bonding."

F. Electrical Connections:  Comply with requirements in Division 16 Sections for power wiring, switches, and motor controls.

3.3 FIELD QUALITY CONTROL

Retain first paragraph below to require a factory-authorized service representative to perform, or assist Contractor with, field inspections, tests, and adjustments.  Retain one of two options to suit Project; delete both to require only an inspection before field testing.

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect[, test, and adjust] field-assembled components and equipment installation, including connections[, and to assist in field testing].  Report results in writing.

B. Perform the following field tests and inspections and prepare test reports:

1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.

2. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.

3. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

C. Remove and replace malfunctioning units and retest as specified above.

3.4 STARTUP SERVICE

Delete this Article if factory-authorized service representative is not required.

A. Engage a factory-authorized service representative to perform startup service.

1. Complete installation and startup checks according to manufacturer's written instructions.

2. <Insert startup steps if any.>

3.5 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain units.  Refer to Division 1 Section "Demonstration and Training."

END OF SECTION 15735
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