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1.  Change section numbering when used in conjunction with Std. Specs.

15.__  HEATING, VENTILATING AND AIR CONDITIONING EQUIPMENT AND SYSTEMS

2

PART 1 - GENERAL

3

Scope:  This work shall consist of furnishing, installing and testing heating, ventilating and air conditioning (HVAC) equipment and systems in accordance with the details shown on the plans and these special provisions.

4.  The "Performance Rating Statement" has been deleted from the individual specs and stated here only!

The performance rating and electric service of the HVAC equipment shall be as shown on the plans.

5.  Use with General Conditions.  Delete Para. 6.

Temperature Controls:  Thermostats, relays, time switches, and other sensor type control devices required for this work shall be furnished and installed by the supplier of the heating, ventilating and air conditioning equipment.  All temperature control wiring shall be furnished and installed in accordance with the requirements specified in Division 16, "Electrical," of these special provisions.

6.  Use with Standard Specifications.  Delete Para. 5.

Temperature Controls:  Thermostats, relays, timer switches, and other sensor type control devices required for this work shall be furnished and installed by the supplier of the heating, ventilating and air conditioning equipment.  All temperature control wiring shall be furnished and installed in accordance with the requirements specified in Section 12-16, "Electrical," of these special provisions.

7

Codes and Standards:

8

Equipment and systems shall conform to California State Energy Commission Regulations and, where applicable, shall be American Refrigeration Institute (ARI), American Gas Association (AGA), Sheet Metal and Air Conditioning Contractors National Association, Inc. (SMACNA), and Air Movement and Control Association (AMCA) approved for performance ratings and application shown on the plans.

9

Any appliance for which there is a California standard established in the Appliance Efficiency Standards may be installed only if the manufacturer has certified to the Commission, as specified in those regulations, that the appliance complies with the applicable standards for that appliance.  Space conditioning equipment may be installed only if the manufacturer has certified that the equipment meets or exceeds all applicable efficiency requirements listed in the Energy Efficiency Standards.

10

PART 2 - PRODUCTS

11.  Smoke detectors are required in the supply duct on all equipment moving air at more than 2,000 CFM per CMC-608.  Economizer required if fan capacity is over 2,500 CFM per the CBC.

HEATING AND COOLING UNITS

12

Furnace:

*13.  Edit for use with natural gas or LPG.


Furnace shall be gas fired, sealed combustion system, induced draft, high efficiency, listed condensing furnace.  Furnace shall be AGA approved for    natural gas    LPG    , shall be equipped with electronically controlled blower and hot surface ignition.  Furnace cabinet shall have an enamel finish and the primary and secondary heat exchangers shall be corrosion resistant construction.  Blower shall be vibration-isolated.

14


Furnace shall be listed for use of plastic combustion and vent pipe from the unit to the outside of the building.  Combustion air and vent pipe shall extend through a single concentric terminal assembly supplied by the furnace manufacturer.  Dual pipe penetrations shall not be allowed.

15


The fan and fan motor shall provide the specified air circulation, with filters, against external static pressure as shown on the plans.

16.  Remove if furnaces not twinned.


With two furnaces shown side by side on the plans, the furnaces installed shall be a commercially available unit designed to be twinned and a twinning kit shall be provided.  Heating and fan performance shall be per furnace and the cooling capacity shall be the total capacity of the twinned furnaces.

17.  Remove last sentence if no smoke detectors.


Furnace shall have multi-speed fan motor with thermal overload protection and shall be factory wired for a single power connection, including provisions for optional air conditioning, and low voltage control circuit with a terminal board.  Furnace shall have auxiliary contacts to de energize system when smoke detectors indicate the presence of smoke.

Paras. 18 and 19:  Remove if no air conditioning.

18


Split system furnace/air conditioner shall include a cased evaporator coil, a remote outdoor condensing unit and economizer.  Indoor evaporator coil shall be a factory assembled unit by the forced air furnace equipment manufacturer.  Furnace and cased coil unit shall be designed to mate with each other.  Unit shall be provided with a refrigerant metering device and corrosion-resistant condensate drain pan with drain connections.  The wetted coil air friction shall not exceed 0.3‑inch water column.  The cased coil unit shall have the same finish as the furnace.

19


Refrigerant lines and condensate drain piping shall be as specified elsewhere in these special provisions.

*20. Use quick start components for single phase voltages only.


Outdoor condensing unit shall be same manufacturer as indoor unit; air cooled, factory assembled, charged and tested, and wired for single point power and control connections.  Unit shall be enclosed in a weatherproof acoustically lined cabinet with access panels and a baked-on enamel finish.  The compressor shall be the hermetically sealed type,         and shall be provided with quick start components,          pressure relief valve, high and low pressure switches, liquid-line filter-dryer, crankcase heater, short cycling protection, and service valves.

21

Heat Pump (Split System):

22


Heat pump (split system) shall be factory matched unit consisting of indoor fan coil unit with electrical resistance heating, outdoor condensing unit and economizer.

23


Refrigerant lines and condensate drain piping shall be as specified elsewhere in these special provisions.

*24.  Use quick start components for single phase voltages only.


Outdoor condensing unit shall be factory-assembled, air-cooled, charged and tested, factory-wired for single point power and control connections, and shall be enclosed in a weatherproof acoustically lined cabinet with convenient access panels and a baked-on enamel finish.  The compressor shall be the hermetically sealed type,          and shall be provided with quick start components,           pressure relief valve, high and low pressure switches, liquid-line filter-dryer, crankcase heater, short cycling protection, and service valves.

25


Indoor fan coil unit shall be adjustable V-belt drive type or the multi-speed direct drive type.  The motor shall be provided with thermal overload protection.

26


The indoor coils shall be provided with refrigerant metering devices, check valves, and filter-dryers.

27


Cabinet shall be fabricated of heavy-gage, mill galvanized steel , and shall be lined with fire retardant insulation, with baked-on enamel finish and condensate drain pan.

28


Fan-coil unit shall provide the required air flow against the external static pressure shown on the plans.

29


Electric resistance heater shall be UL listed for the intended use, factory installed and shall be pre-wired for convenient hookup.

*30.  Edit for combination unit or heat pump.

Combination Heating/Cooling Unit      Heat pump      (single package - rooftop):

31


Combination Heating/Cooling Unit      Heat pump       shall be standard, commercial quality, single package, curb pump mounted unit with weatherproof acoustically lined cabinet.  The cabinet shall have convenient access panels and a baked-on enamel finish.  The roof curb shall be insulated and shall be supplied by the unit manufacturer.

32.  Use with heat pump only.


Unit shall be specially designed for continuous compressor operation in the heating mode and shall be protected by a suction-tube accumulator.

33.  Use with combination unit only.


Unit shall be provided with positive pressure combustion and mechanical flue gas venting and furnace safety controls.

*34.  Use quick start components for single phase voltages only.


Compressor shall be hermetically sealed unit, vibration isolated,          with quick-start components,             short cycling protection, pressure relief valve, high and low pressure switches, liquid-line filter-dryer and crankcase heater.

35.  When checking the submittals keep in mind that the manufactures typically rate blower output with a dry coil and a wet coil usually adds 0.10 to 0.15 inch water column.


Indoor air blower shall be adjustable V-belt drive type.  The fan and fan motor shall provide the specified air flow, with wet coil, against the external static pressure as noted on the plans.

36


Motors shall have integral thermal overload protection.

37.  Use with heat pump only.


Electric resistance heater shall be supplied by the heat pump manufacturer, factory installed and shall be pre-wired for convenient hookup.

38


Unit shall be provided with an economizer.

39.  The following table is for the designers use and is only approximate, based on max. return air duct losses of 0.20 in. w. c.

Percent return air relieved verses relief damper size

	
	Damper size excluding flange
	2 ton 
	3 ton
	4 ton
	5 ton
	7.5 ton

	
	8.5‑inch square
	83%
	55%
	42%
	33%
	22%

	
	10.5‑inch square
	
	87%
	65%
	52%
	35%

	
	12.5‑inch square
	
	
	94%
	75%
	50%


40.  Use with split system units only. 

Add “shop drawings” to list of submittals, if General Conditions.

Add “working drawings” to list of submittals, if Standard Specifications.

Economizer:  Economizer shall be modulating type assembly consisting of 2 dampers and motor(s) with linkage, designed for full range modulation of the outdoor and return air dampers.  Dampers shall be temperature controlled and a barometric damper sized to relief a minimum of 100 percent of the rated liters per minute shall be provided.  Wiring for the economizer shall be compatible with the furnace/air conditioner installed and shall provide for automatic compressor lockout and minimum position damper control to provide the minimum outside air as shown on the plans.

41.  Use with single package units only.

On large units it is advisable to have a building relief damper rather than having all of the air relief through the return air duct because of large static pressure requirements.

Add “shop drawings” to list of submittals, if General Conditions.

Add “working drawings” to list of submittals, if Standard Specifications.

Economizer:  Economizer shall be modulating type assembly either provided by the manufacturer or fabricated to match the unit.  The economizer shall be complete with damper motor and linkage for full range modulation of the outdoor and return air dampers, barometric damper, screened rain hoods, factory wiring for convenient connections, automatic compressor lockout, minimum position damper control, and air filters sized to have a maximum velocity of 400 feet per minute, all installed in an enclosure similar in color to the basic unit with paint applied by the manufacturer of the economizer.  Barometric damper area shall be equal to outside air intake area and be capable of relieving 100 percent of the rated air conditioning unit.  The economizer shall be constructed to meet SMACNA requirements and shop drawings shall be submitted prior to fabrication.

42

Evaporative Cooler:

43


Evaporative cooler shall be a factory assembled unit having removable side panels with filters and a bottom drain.  The cabinet shall be fabricated from galvanized steel sheet metal with a baked-on enamel finish.  Interior surfaces of the cabinet bottom shall be asphalt coated.  The drain fitting shall be threaded for connection to drain piping.

44


All parts of the float valve and recirculating pump, which come into contact with water, shall be of stainless steel or other corrosion resistant material.

45.  6 position switch not available on larger size units.


The control switch shall be a 6-position switch with the following selective settings: cooling, fan only, high speed, low speed, pump only and off.

46


The evaporative cooler shall be Williams; Essick; Universal; or equal.

47

Unit Heater:

*48.  Edit for use with natural gas or LPG.  When designing this system keep in mind that tube lengths are related to burner capacity.


Unit heater shall be gas-fired, propeller fan type, AGA approved for    natural gas   LPG   and shall be equipped with aluminized steel heat exchanger, built in backdraft diverter, fan switch marked "SUMMER"-"WINTER," adjustable discharge louvers, gas pressure regulator, intermittent ignition device, gas main and pilot shutoff valves, automatic gas valve, high limit shutoff, 24‑volt transformer, and fan motor local disconnect.  All components shall be factory assembled.  Unit heater shall be Reznor; Modine; Hastings; or equal.

49


Unit heater fan motor shall have integral thermal overload protection.

50

Low Intensity Radiant Heater:

51.  Edit for use with natural gas or LPG.


Low intensity radiant heater shall include power burner, radiant tube, reflector, vacuum exhaust unit, controls, hangers, and appurtenances as necessary for proper installation and operation.  System shall be AGA certified and rated for        natural gas       LPG.

52


Burner shall be equipped with direct spark ignition, flame safety control and combustion chamber inspection sight glass.

53


Vacuum exhaust shall be suitable for multiple burner usage as shown on the plans.  Exhaust unit fan shall have stainless steel fan wheel, 16‑gage aluminized steel housing, with vibration isolating mounts, discharge bird screen, and flexible supply connection.  Vacuum exhaust motor shall have built‑in thermal overload protection.

54


Low intensity radiant heater controls shall consist of gas and burner controls.

55


Reflectors, hangers, supports and fasteners shall conform to the low intensity radiant heater manufacturer's recommendations.

56

High Intensity Infrared Radiant Heater:

*57.  Edit for use with natural gas of LPG.


High intensity infrared radiant heater shall be AGA approved for     natural gas     LPG     and shall be equipped with intermittent ignition device, electric flame safety, and junction box secured to the unit.  All components shall be factory assembled.  Radiant heater shall be provided with an aluminum rectangular reflector and mounting brackets.  High intensity infrared radiant heater shall be Solaronics; Lambert; or equal.

58


Automatic controls shall be provided to shut off the electric ignition if the pilot fails to light.

*59  Edit for use with natural gas or LPG.  Edit for use with gravity or fan, IID or pilot and type of thermostat.  IID not available with gravity system.

Wall Heater:  Wall heater shall be recessed type, AGA approved for     natural gas     LPG     ,      gravity     counter flow fan forced      air system and shall be equipped with      built-in     remote      thermostat,      intermittent ignition device with 100 percent safety pilot shutoff     low energy pilot     , automatic gas valve, manual gas shutoff valve, backdraft diverter, and ceramic coated or aluminized steel elements.  Gas wall heater shall be Customair; Williams; or equal.

*60.  Edit for radiant or forced air heater.)

Electric Wall Heater:  Electric wall heater shall be        radiant     forced air     , recessed type, and shall be equipped with a grille and integral thermostat.

61

Air Conditioner (Wall Mounted):  Air conditioner (wall mounted) shall be through-the-wall type, cooling only, rotary type compressor, and shall include slide-out chassis design, thermostat, adjustable discharge grilles, multi-speed fan, and integral thermal overload protection.

62

Heat Pump (Wall Mounted):  Heat pump shall be wall mounted, through-the-wall type with backup electrical resistance heating, rotary type compressor, and shall include slide-out chassis design, thermostat, adjustable discharge grilles, multi-speed fan, and integral thermal overload protection.

63

Heat Pump (Ductless):  Heat pump shall consist of an outdoor condenser unit with an indoor fan/coil unit.  The condenser unit shall consist of a rotary type compressor, condensing coil, fan and all controls, tubing and appurtenances required for a complete operating system.  The indoor fan coil units shall consist of an evaporating coil, expansion control device, propeller fan, auxiliary electric heat strips and thermostat.  In addition, the indoor unit shall come with a plug or local disconnect.  The system shall provide heating or cooling as required by the thermostat.  Units shall be Sanyo, Mitsubishi Electric, Toshiba, or equal.

64

FANS AND VENTILATORS

65

Exhaust Fan (Ceiling Mounted):  Exhaust fan shall be ceiling mounted, AMCA certified and shall be equipped with grille, backdraft damper and metal housing.  Exhaust fan motor shall have integral thermal overload protection.  Ceiling exhaust fan shall be Breidert, ILG, Penn, or equal.

66.  Motor spec. assumes single phase, out of air stream.  If used for declassification, add 2nd sentence from Para. 69 regarding construction in accordance with AMCA.

Exhaust Fan (Wall Mounted):  Exhaust fan shall be wall mounted, AMCA certified and shall be equipped with grille, metal housing, backdraft damper, centrifugal fan wheel and bird screen.  Fan motor and fan assembly shall be isolated from base with rubber vibration isolators.  Fan shall be completely weatherproof and shall have a disconnect means under the hood and fan motor shall have integral thermal overload protection.  Wall exhaust fan shall be Jenn-Air; Carnes; EWDA; Penn; or equal.

67

Declassification Fan (Wall Mounted):

68


Declassification fan shall be wall mounted, propeller type, AMCA certified, direct drive, aluminum blades, metal housing, venturi orifice, and safety grills.  Declassification fan shall be constructed in accordance with the requirements of the latest of AMCA Publication 99, "Standards Handbook."

*69.  Consult with Electrical Engineer before selecting phase.  Delete either the 2nd or 3rd sentence.


Fan motor and fan assembly shall be isolated from base with rubber vibration isolators.  Fan motor shall be 3‑phase, continuous duty and explosion proof.            Fan motor shall be single phase, continuous duty, and explosion proof with integral thermal overload protection.

70.  Delete if not required.

Wall declassification fan shall be supplied with wall mount collar, motor side guard, backdraft damper and weatherhood.  Weatherhood shall be galvanized steel with bird screen.  All parts shall be supplied by the fan manufacturer.

71.  Typical installation has been slab mounted at the rear of the building used for declassification.

Exhaust Fan (Utility Set):

72


Exhaust fan shall be centrifugal type, Greenheck, Acme, Ilg or equal.  Fan shall have adjustable belt drive, spark resistant fan wheel, screened discharge outlet, backdraft damper, drain fitting, vibration isolators and complete weatherproof enclosure.

73


Fan shall be AMCA certified and exhaust fan motor shall be equipped with integral thermal overload protection and local disconnect.

74.  Put fan performance, heat lamp and light wattage on plan.

Combination Heat Lamp/Light/Fan:  Combination heat lamp/light/fan shall be ceiling mounted, recessed type unit with metal housing, grille and backdraft damper.  Ducting size shall be as required by the manufacturer.  Combination heat lamp/light/fan shall be Broan, No. 164; Nutone, No. 9427; or equal.

75

Roof Fan:  Roof fan shall be AMCA certified and shall be equipped with metal housing, centrifugal fan wheel, backdraft damper and bird screen.  Fan motor and fan assembly shall be isolated from base with rubber vibration isolators.  Fan motor shall have integral thermal overload protection.  Roof fan shall be completely weatherproof and shall have a disconnect means under the hood.  Roof curb shall be insulated and shall be supplied by the fan manufacturer.  Roof fan shall be Penn; Jenn-Air; Cook; or equal.

76

Roof Ventilator:  Roof ventilator shall be stationary, gravity type, and shall have a damper and chain type operating device.  Roof curb shall be supplied by the ventilator manufacturer.

77

HVAC CONTROLS

78

Unit Heater Thermostat:  Unit heater thermostat shall be low voltage type, single set point range internally adjustable from 40°F to 80°F, and provided with a blank cover.

79

Radiant Heater Thermostat:  Radiant heater thermostat shall be low voltage type, single set point range internally adjustable from 40°F to 80°F, and provided with a blank cover.

*80.  Use with remote type thermostat only.  Edit for standard millivolt or low voltage.

Wall Heater Thermostat:  Wall heater thermostat shall be          millivolt,       low voltage, heating only thermostat with setback and shall be provided with an independent thermometer.

*81.  Delete both auto changeover references for heat pumps.

Thermostat (Office Only):  Thermostat shall be 24-volt, 7-day programmable, electronic heating/cooling thermostat, with the ability to program the fan‑on mode during normal working hours, and fan‑off mode during unoccupied periods.  Thermostat shall be provided with sub-base selector switches for "     AUTO-     HEAT-OFF-COOL" and fan "AUTO-ON".  Thermostat shall      be auto-changeover type, and      have full temperature range setback capacity.  Thermostat shall be Robertshaw, 7900; Honeywell, T7300; or equal.

82

Time Switch:  Time switch shall be one‑hour, spring-wound, "OFF" type time switch without a "HOLD" feature.  Time switch shall be Intermatic, Type F60M; Tork, A500 Series; or equal.

83

AUXILIARY HVAC COMPONENTS

84

Unless specified herein, all components shall be sized and have the characteristics as shown on the plans.

85.  Main Supply and Return duct to be sized at 6 sq. in. free area per 1000 BTU's nominal capacity of Heat Pumps per CBC Sections 713.10 and 713.11.

Rigid Ductwork:  Rigid ductwork shall be galvanized steel sheet metal conforming to the latest edition of the SMACNA "Low Velocity Duct Construction Standards."  Galvanized steel shall be cleaned by washing with mineral spirit solvent sufficient to remove any oil, grease or other materials foreign to the galvanized coating.

86

Spiral Duct:  Spiral duct shall be prefabricated type.

87

Duct Supports:  Duct supports shall be hot-dip galvanized steel.

88

Flexible Ductwork:  Flexible ductwork shall be UL 181, Class 1 air duct rated and shall meet the requirements of NFPA 90-A.  Duct shall have steel helix wire, flexible insulation, minimum thermal resistance of R‑8, and flame resistant vapor barrier.  Inner and outer surfaces shall be non-metallic.  Outer surface shall be Copolymer or Mylar, factory applied.

89

Flexible Connection:  Flexible connection shall be prefabricated type and shall be commercial quality flexible glass fabric coated on both sides with neoprene or hypalon.

90

Ceiling Diffuser (for Gypsum Board Ceilings):  Ceiling diffuser for gypsum board ceilings shall be rectangular or square type.  Diffuser shall be steel with oven baked-on enamel bone white dull finish or extruded aluminum, equipped with a removable core and a standard flanged frame with sponge rubber or felt gasket.  Diffuser shall have individually adjustable curved blades, counter‑sunk screw holes, shall be surface mounted, with face velocity less than 600 feet per minute; Titus, 250; Air Mate, 400‑O; Hart and Cooley, A40; or equal.

91

Return Register (for Gypsum Board Ceilings):  Return register for gypsum board ceilings shall be rectangular or square, and shall be steel with oven baked-on enamel bone white dull finish or extruded aluminum, fixed bar type, die formed louvers set at 45 degrees, ½‑inch spacing maximum, surface mounted; Titus, 335; Air Mate, 280; or equal.

92

Ceiling Diffuser (for Suspended Ceilings):  Ceiling diffuser for suspended ceilings shall be 24 inches square.  Diffuser shall be steel with oven baked-on enamel bone white dull finish or extruded aluminum, perforated face hinged for easy access, and shall be fitted with fully adjustable air pattern controllers, a removable core, and a standard flanged frame; Titus, PAS; Air Mate, 700; or equal.

93

Return Register (for Suspended Ceilings):  Return register for suspended ceilings shall be 24 inches square, steel or extruded aluminum, perforated face hinged for easy access; Air Mate, 700RA; Titus, PAR; or equal.

94

Wall Supply Register:  Wall supply register shall be double-deflecting adjustable type, with vertical face bars and horizontal rear louvers, steel with oven baked-on enamel bone white finish or extruded aluminum, flanged frame with sponge or felt gasket; Hart and Cooley T62; Air Mate 240-HO or equal.

95

Wall Return Register:  Wall return register shall be single deflecting type, with horizontal adjustable louvers, steel with oven baked-on enamel bone white finish or extruded aluminum, flanged frame with sponge or felt gasket; Hart and Cooley, T70; Air Mate, 200-HO; or equal.

96

Volume Damper:  Volume damper shall be opposed blade type, operable from face with screw driver or Allen-head wrench, shall be same manufacturer as diffuser or may be furnished as part of the diffuser.

97

Fire Damper:  Fire damper shall be approved or listed by the State Fire Marshal.  Each fire damper shall have an approved fusible link with a temperature rating 50°F. above normal maximum operating temperature, and precision machined bronze sleeve type bearings.  Fire damper shall have all steel parts factory painted with an oven baked-on metal primer and enamel finish.

98.  Per CBC Sections 713.10 and 713.11.

Combination Smoke and Fire Damper:  Combination smoke and fire damper shall be approved or listed by the State Fire Marshal.  Damper assembly shall be 1 1/2 hour fire rated under UL Standard 555 and be a Leakage Rated Damper for use in smoke control systems meeting the requirements of the latest version of UL 555S.  Combination smoke and fire damper shall be equipped with a fusible link rated at 165°F, have a 115-volt shaded pole motor actuator and an approved smoke detector.  Bearings shall be stainless steel sleeve turning in an extruded hole in the frame.  Damper and actuator shall be supplied as a single entity which meets all applicable UL Standards.  Damper shall have all galvanized steel parts.  Damper shall be installed at the locations shown on the plans.

99

Balance Damper:  Balance damper shall be butterfly type, 16‑gage (minimum) galvanized steel blade, end bearings with steel shaft and locking and indicator operator.  Balance damper shall be Ventlock, Young, Anemostat, or equal.

100.  Use air filter spec. when a standard throwaway unit does not meet the requirements.  A throwaway filter has a pressure drop of about 0.09 at 300 fpm and 0.19 at 500 fpm.  Pressure drop across a clean filter ranges from 0.05 to 0.13 in. w. c. at 400 fpm for the filters specified below.

Air Filter (for HVAC Units):  Air filter shall be permanent metal viscous impingement type, constructed of aluminum or galvanized steel, 2‑inch minimum thickness and be approved for Class 2 use.  Filter shall have a minimum efficiency rating of 50 percent as determined when tested in accordance with ASHRAE Test Standard 52.  Filter shall be mounted in 16‑gage galvanized steel holding frames.  Two cans of recharging adhesive shall be provided with the filter and shall be nearly odorless, have a high flash point, rapid wetting characteristics, dye tracer and be water soluble.  Filter shall be Airspan, Type AF, Eco-Air Products, Inc., Type HIA;  Snyder General, Type AAF; or approved equal.

101

Air Filter (for Truck Inspection Facilities):  Air filter for truck inspection facilities shall be throwaway type, 2‑inch minimum thickness, shall be approved for Class 2 use, shall have an average efficiency rating of between 30 and 35 percent as determined when tested in accordance with ASHRAE Test Standard 52, and shall be mounted in 16-gage galvanized steel holding frames.

102

Vents and Flues (for Heaters):  Vents and flues for heaters shall be approved Type B or approved plastic vents for condensing furnaces.

103

Refrigerant and Condensate Drain Piping:  Refrigerant and condensate drain piping shall be rigid, Type L copper tubing with brazed solder fittings.  The suction line shall be insulated, with vapor barrier and shall be weatherproofed for exterior installation.  Factory sealed tubing shall not be used. 

104

PART 3 - EXECUTION

105

INSTALLATION

106

Heaters:

107

Furnaces, unit heaters, radiant heaters and wall heaters shall be installed in such a manner as to insure adequate furnace clearance and separation of combustion air and circulating air.  Appliances shall be connected to a rigidly mounted gas pipe supply system by an AGA approved flex connector and gas valve.

108

Wall heater shall be installed so that the pilot light and bottom of the combustion chamber are at least 18 inches above the floor.

109

Radiant heaters shall be suspended by ¼‑inch minimum carbon steel chain and eye bolts.  Heaters shall be angled to minimize heating of adjacent walls.

110

Ventilators:

111

Exhaust ducts connected to exhaust fans shall be routed as shown on the plans and shall terminate in a weatherproof cap.  Duct sizes shall be as shown on the plans or as recommended by the manufacturer, whichever is larger.

*112.  Edit for roof fans or ventilators.

Roof fans      Ventilators      shall be curb mounted.

113

Condensate Drains:  Air conditioning units and heat pumps shall be provided with condensate drain trap and piping.  Outdoor piping shall extend to the nearest roof drain, gutter or as shown on the plans.  Air gap shall be installed where required by code.  Interior condensate drain piping shall be insulated with foam insulation.

114

Evaporative Cooler:  Roof mounted evaporative cooler shall be provided with drain piping routed to the nearest roof drain or gutter.  Air gap shall be installed where required by code.  Wall mounted evaporative cooler shall be provided with drain piping routed to within 6 inches of the ground.

115

Mounting Heights:  Thermostats and time switches shall be installed as shown on the plans.

*116.  Use in freezing climates only.  Delete Para. 149.  Edit for unit or radiant heaters.

Temperature Controls:

117

Temperature control for each     unit     radiant     heater shall be provided by 2 low voltage thermostats and a time switch.  One thermostat shall be set at 45°F. for low-limit temperature control and the second thermostat shall be set at 70°F.  The first thermostat shall energize the heater whenever the temperature is below the setpoint.  The second thermostat shall be wired in series with the time switch and shall de-energize the heater above the setpoint.

*118.  Use in non‑freezing climates only.  Delete Para 148.  Edit for unit or radiant heaters.

Temperature control for each     unit     radiant     heater shall be provided by a thermostat and time switch.  Thermostat shall be set for 70°F.  The thermostat shall be wired in series with the time switch and shall de-energize the heater above the setpoint.

119

Each thermostat shall be insulated from the outside walls, and shall be provided with an aluminum radiation shield above the thermostat.

120

The time switch shall be installed beside the thermostat or where shown on the plans.

121

Air Outlets:  Volume dampers shall be furnished and installed for all diffusers.  Blocking shall be provided on all sides of air outlets between ceiling or wall joists.  Collars shall be supplied for all outlets and shall be taped and sealed in place.

122

Vents and Flues:  Vents and flues shall be securely fastened to the building construction, shall be provided with a collar at all ceiling penetrations and shall terminate with a weather cap fabricated of the same material.

123

Access Door:  Access doors shall be provided in rigid ducts and plenums for access to volume dampers, fire dampers and control devices located within such ductwork; and shall be provided at such other locations as shown on the plans.  

124

Ducts and Vents:

125

Ductwork within the building shall be installed to clear lighting fixtures, doors, windows and other obstructions.  Ductwork shall preserve head room and shall keep openings and passageways clear whether shown on plans or not.

126

Ductwork shall be installed and braced according to the latest edition of the SMACNA "HVAC Duct Construction Standards."

127

Slopes in sides at transitions shall be approximately one to five.  The ductwork system shall not contain abrupt changes or offsets of any kind unless otherwise shown on the plans.

128

Where ducts pass through walls, floors or ceilings, galvanized sheet metal or steel angle collars shall be installed around the ducts.

129

Duct sections shall be connected by beaded sleeve-type couplings using joint sealer as recommended by the duct manufacturer.  Duct sections shall be mechanically fastened with pop rivets or sheet metal screws and sealed with mastic or insulated, reinforced silver tape.

130

Flexible connections shall be provided at both inlet and outlet of fan coil and ventilating units.

131

Sheet metal plenums shall be adequately braced and supported from the floor or structure with structural steel angles to prevent sagging, flexing and vibration.

132

All standing seams and transverse joints of supply, return and exhaust ducts and seams around plenums, fan and coil housings shall be sealed with sealant and taped.

133.  Use with General Conditions.  Delete Para. 134.  Insert SSP 07270.

Duct Penetrations in Fire Rated Assemblies:  Where ductwork passes through fire rated wall, floor or ceiling assemblies, the penetration shall be protected in accordance with the requirements specified under "Through‑Penetration Firestopping" in Division 7, "Thermal and Moisture Protection," of these special provisions.

134.  Use with Standard Specifications.  Delete Para. 133.  Insert SSP 07270.

Duct Penetrations in Fire Rated Assemblies:  Where ductwork passes through fire rated wall, floor or ceiling assemblies, the penetration shall be protected in accordance with the requirements specified under "Through‑Penetration Firestopping" in Section 12‑7, "Thermal and Moisture Protection," of these special provisions.

135

Ductwork Identification:

136

Ductwork shall be identified as follows:

137

	
	

	Duct Description
	Identification Symbol

	
	

	Supply duct
	S

	Return duct
	R

	Exhaust duct
	EXH

	Outside air duct
	OA


138

Identification symbol letters shall be stenciled at locations visible from the access routes to be used by maintenance workers.  Such letters shall be painted with black colored paint and shall be a minimum of 2 inches high.

139

FIELD QUALITY CONTROL

140

Pre‑test Requirements:

141

Before starting or operating systems, equipment shall be cleaned and checked for proper installation, lubrication and servicing.

142

In each system, at least one air path, from fan to final outlet, shall have all balance dampers open.  The final air quantities shall be achieved by adjusting the volume dampers or the fan RPM.

143

Final adjustments and balancing of the systems shall be performed in such a manner that the systems will operate as specified and as shown on the plans.

144

The Contractor shall replace or revise any equipment, systems or work found deficient during tests.

145

All automatic operating devices which are pertinent to the adjustment of the aforementioned air systems shall be set and adjusted to deliver the required quantities of air and at temperatures specified by the Engineer.  All control work shall be done in collaboration with the control manufacturer's representative.

146

Project Completion Tests:

147

The Engineer shall be notified at least 3 working days in advance of starting project completion tests.

148.  For small systems only.  Delete Paras: 149 thru 161.

Upon completion of mechanical work and pre-test requirements, or at such time prior to completion as determined by the Engineer, the Contractor shall operate and test installed mechanical systems for at least 3 consecutive 8‑hour days to demonstrate satisfactory overall operation.

Paras. 149 thru 161:  For large systems.  Delete Para. 148.

The project completion tests shall consist of the following:

149

1.
Air Systems:  All air systems shall be tested and balanced to the conditions set forth on the plans and in these special provisions.  This work shall be performed by an Associated Air Balance Council (AABC) or National Environmental Balancing Bureau (NEBB) certified contractor.  The air systems include, but are not necessarily limited to, the following:

150

a.
Supply air systems

151

b.
Return air systems

152

c.
Exhaust air systems

153

2.
Operational Data:  The tests shall include operation of the heating, cooling, and ventilating systems for not less than two 8‑hour days, each system shall operate at not less than 90 percent of their full specified capacities.

154

The required data shall be accurately measured.  The data shall be measured during one operational cycle in the presence of the Engineer and shall be submitted for approval.

155

The following data shall be measured and tabulated:

156

a.
Ambient temperatures and conditions, °F

157

b.
Supply and return air quantities, CFM, each room

158

c.
Thermostat set point, °F

159

d.
Air temperatures at room center, °F

160

e.
Fan motor amperages and voltages

161

f.
System static pressures, inches of water column

