SECTION 07142 - HOT FLUID-APPLIED WATERPROOFING


BUILDING NO.	SC#
PROJECT NAME


SECTION 235411 – FORCED AIR FURNACES

GENERAL
SUMMARY
Related Documents:
Drawings and general provisions of the Subcontract apply to this Section.
Review these documents for coordination with additional requirements and information that apply to work under this Section.
Section Includes:
Forced air furnaces.
Refrigerant cooling coil and condenser.
Humidifier.
Controls.
Related Sections:
Division 01 Section "General Requirements."
Division 01 Section "Special Procedures."
REFERENCES  
General:
The following documents form part of the Specifications to the extent stated. Where differences exist between codes and standards, the one affording the greatest protection shall apply.
Unless otherwise noted, the referenced standard edition is the current one at the time of commencement of the Work.
Refer to Division 01 Section "General Requirements" for the list of applicable regulatory requirements.
Refer to Division 23 Section "Common Results for HVAC" for codes and standards, and other general requirements.
Air Conditioning and Refrigeration Institute ARI 210 Unitary Air Conditioning Equipment.
SUBMITTALS
Submit under provisions of Division 23 Section "Common Results for HVAC, Review of Materials and Division 01 Section "General Requirements."
Submit manufacturer's installation instructions.
Submit manufacturer's descriptive literature, operating instructions, and maintenance and repair data.
LEED Submittals: 
Product Data for Credit EA 4:  Documentation required by Credit EA 4 indicating that equipment and refrigerants comply.
Product Data for Prerequisite EQ 1:  Documentation indicating that units comply with ASHRAE 62.1-2004, Section 5 - "Systems and Equipment."
Product Data for Credit EQ 4.1:  For solvent cements and adhesive primers, including printed statement of VOC content.
QUALITY ASSURANCE
[bookmark: _GoBack]Conform to requirements of UL and applicable codes.
[What UL requirements and which codes?  Please fill-in document numbers above, and provide organization, document number, and title for subpart 1.3.]
Test and rate cooling systems in accordance with ARI 210.
ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1-2004, Section 5 - "Systems and Equipment" and Section 7 - "Construction and Startup."
ASHRAE/IESNA 90.1-2004 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-2004, Section 6 - "Heating, Ventilating, and Air-Conditioning."
WARRANTY
<Select special warranty if desired.  1 year is standard; extended warrantees are available at extra cost.>
[Provide [10] [5] [     ]-year parts warranty on heat exchangers.]
[Provide 5 [     ]-year warranty on compressors.]
PRODUCTS
<Edit PART 2 to provide only the specific information needed for the project.>
ACCEPTABLE MANUFACTURERS
Carrier, Trane Company, Lennox
No substitutions
<Edit the following descriptive specifications for conflicts with the manufacturer's products specified above.>
TYPE
Provide [upflow] [counterflow] [horizontal] type with [gas burner] [oil burner] [electric heating elements] [and electric refrigeration].
Provide self-contained, packaged, factory-assembled, prewired unit consisting of cabinet, supply fan, heat exchanger, burner or heater, controls, air filter, humidifier[,] [refrigerant cooling coil and outdoor package containing compressor, condenser coil and condenser fan].
GAS-FIRED FURNACES, NONCONDENSING
Cabinet:  [Steel] [Galvanized steel].
Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1-2004.
Capacities and Characteristics:
Minimum Efficiency AFUE:  <Insert value> percent.
Minimum Thermal Efficiency:  <Insert value> percent.
Minimum Combustion Efficiency:  <Insert value> percent.
GAS-FIRED FURNACES, CONDENSING
Cabinet:  [Steel] [Galvanized steel].
Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1-2004.
Accessories:
CPVC Plastic Vent Materials.
CPVC Solvent Cement:  ASTM F 493.
Use CPVC solvent cement that has a VOC content of 490 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
Use adhesive primer that has a VOC content of 550 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
PVC Solvent Cement:  ASTM D 2564.
Use PVC solvent cement that has a VOC content of 510 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
Use adhesive primer that has a VOC content of 550 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
Capacities and Characteristics:
Minimum Efficiency AFUE:  <Insert value> percent.
Minimum Thermal Efficiency:  <Insert value> percent.
Minimum Combustion Efficiency:  <Insert value> percent.
OIL-FIRED FURNACES
Cabinet:  [Steel] [Galvanized steel].
Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1-2004.
Capacities and Characteristics:
Minimum Efficiency AFUE:  <Insert value> percent.
Minimum Thermal Efficiency:  <Insert value> percent.
Minimum Combustion Efficiency:  <Insert value> percent.
PERFORMANCE
<Select either Paragraphs A and B below for single or small numbers of units, or Paragraph C and the furnace schedule at the end of this section.>
[     ]-BTU/hr rated heating output when heated by [     ]-[gph No. 2 oil] [BTU/hr natural gas] [kW electric heating elements] and supplying [     ] cfm at [     ]-inch wg external static pressure with [     ]-hp motor.  [Gas heating capacities are sea-level ratings.]
[     ]-BTU/hr rated cooling output with [     ] F DB and [     ] F WB air entering the evaporator, [     ] F DB condenser ambient air, and [     ] kW input.
Refer to Furnace Schedule.  [Gas heating capacities are sea-level ratings.]
CONSTRUCTION
Cabinet:  Galvanized steel with baked-enamel finish, easily removed and secured access doors, glass-fiber insulation and reflective liner[,] [and welded steel base].
Heat Exchanger:  [Aluminized steel] [Stainless steel]; welded construction.
Combustion Chamber:  [Welded stainless steel] [Precast refractory].
Supply Fan:  Centrifugal type; rubber mounted with [direct] [belt] drive[;] [adjustable variable-pitch motor pulley;] and rubber-isolated, hinge-mounted, 1750-rpm [two-speed] motor.
Air Filters:  1-inch thick glass fiber, disposable type, arranged for easy replacement.
BURNER
Oil Burner:  High-pressure atomizing type, rubber mounted with adjustable combustion-air blower, fuel pump, hinged flame-inspection port, cadmium-sulfide flame sensor, electrodes, ignition transformer, and oil nozzle.
Oil Burner Safety Controls:  Thermostat energizes burner motor and electric ignition.  Time-delay relay limits time for establishment of main flame.  Flame sensor monitors flame continuously during burner operation and stops burner on flame failure with manual reset necessary.  Solenoid-operated oil-delay valve opens after burner motor is energized and closes instantly when burner motor is deenergized.
Gas Burner:  Atmospheric type with adjustable combustion-air supply, equipped with combustion gas valve and pressure regulator incorporating manual shut-off, pilot valve, automatic 100percent shut-off, and thermocouple-pilot safety device.
Gas Burner Safety Controls:  Thermocouple sensor prevents opening of solenoid gas valve until pilot flame is proven and stops gas flow on ignition failure.
BURNER OPERATING CONTROLS
Provide low-voltage, adjustable room thermostats to maintain room-temperature settings by controlling burner operation.
Provide high-limit control, with fixed stop at maximum permissible setting, to deenergize burner on excessive bonnet temperature and energize burner when temperature drops to lower safe value.
Provide controls for supply fan in accordance with bonnet temperatures independent of burner controls.  Include manual switch for continuous fan operation.
ELECTRIC HEATER
Finned-tube, metal-sheath heating elements arranged in incremental stages of 5 kW maximum each, accessible, with protection against no or low air flows, shorts and grounds, and failure of protection devices.
Cabinet:  Steel, with duct liner[ downstream from cooling coil].
Duct Liner:  Fiberglass, minimum [1/2 inch] [3/4 inch] thick, complying with ASTM C 1071 and having a coated surface exposed to airstream complying with NFPA 90A or NFPA 90B and with NAIMA's "Fibrous Glass Duct Liner Standard."
Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1-2004.
ELECTRIC HEATER OPERATING CONTROLS
Low-voltage adjustable room thermostat energizes heater stages in sequence with predetermined delay between heating stages to maintain room-temperature setting.
High-limit temperature control deenergizes heating elements to protect against overheating.
Supply fan starts before electric elements are energized and continues operating after thermostat is satisfied until bonnet temperature reaches minimum setting.  Include manual switch for continuous fan operation.
HUMIDIFIER
<Select humidifier type.  The second two paragraphs refer to the wetted-drum, power type only.>
Comply with applicable requirements in ASHRAE 62.1-2004.
Provide wetted-[plate, pan] [drum, power] humidifier with float-controlled water supply mounted on furnace return-air plenum.
Include low-voltage motor, transformer, bypass duct and damper, and replaceable evaporator media.
Provide electric, adjustable, room humidistat to energize humidifier, when fan is operating, to maintain setting.
THERMOSTATS[ AND HUMIDISTATS]
Solid-State Thermostat:  [Wall-mounting] [Freestanding] [Wireless], programmable, microprocessor-based unit with [automatic] [manual] switching from heating to cooling, preferential rate control, seven-day programmability with minimum of four temperature presets per day, [vacation mode, ]and battery backup protection against power failure for program settings.
Single-Stage, Heating-Cooling Thermostat:  Adjustable, heating-cooling, wall-mounting unit with fan on-automatic selector.
Two-Stage, Heating-Cooling Thermostat:  Adjustable, heating-cooling, wall-mounting unit with fan on-automatic selector.
[Single] [Two]-Stage, Heating-Only Thermostat:  Wall-mounting unit with fan on-automatic selector.
Solid-State, Combination Thermostat and Humidistat:  [Wall-mounting] [Freestanding] [Wireless], programmable, microprocessor-based unit with automatic switching from heating to cooling and humidifying to dehumidifying, preferential rate control, seven-day programmability with minimum of four temperature presets per day, [vacation mode, ]and battery backup protection against power failure for program settings.
Control Wiring:  Unshielded twisted-pair cabling.
Controls shall comply with requirements in ASHRAE/IESNA 90.1-2004, "Controls."
AIR FILTERS
Disposable Filters:  [1-inch] <Insert thickness> thick fiberglass media[ with ASHRAE 52.2 MERV rating of 6 or higher,] in sheet metal frame.
Charged Media Air Filters:  Sheet metal housing arranged to be ducted in return-air duct connection to furnace, generates electrostatic charge; MERV 10 rating.
HEPA Air Filter Units:  Sheet metal housing with fan arranged to be ducted to return-air duct connection to furnace, with activated carbon prefilter, high-efficiency particulate air (HEPA) disposable filter[, and carbon VOC].  HEPA shall be as follows:
Standard:  UL 586, "High-Efficiency, Particulate, Air Filter Units."
Rating:  ASHRAE 52.1, dust-spot efficiency of 65 percent; ASHRAE 52.2, 99.97 percent efficiency to 0.03-micrometer particle size.
DRAFT CONTROL
Provide each furnace with galvanized steel flue pipe having airtight joints.
For oil burner, provide barometric draft regulator in flue pipe.
For gas burner, provide furnace with draft diverter.
EVAPORATOR COIL
In furnace supply plenum, mount copper-tube, aluminum-fin, coil assembly with galvanized drain pan, drain connection, and refrigerant piping connections.
Provide factory-installed thermostatic expansion valve.
REFRIGERATION PACKAGE
Compressor:  Hermetically sealed, 3600 rpm maximum, resiliently mounted integral with condenser, with positive lubrication, crankcase heater, high-pressure control, motor-overload protection, service valves, and drier.  	
Refrigeration compressor, coils, and specialties shall be designed to operate with CFC-free refrigerants.
Energy Efficiency:  Equal to or greater than prescribed by ASHRAE/IESNA 90.1-2004, "Energy Standard for Buildings except Low-Rise Residential Buildings."
Refrigerant Coil:  Copper tubes mechanically expanded into aluminum fins.  Comply with ARI 210/240, "Unitary Air-Conditioning and Air-Source Heat Pump Equipment." Match size with furnace.  Include condensate drain pan with accessible drain outlet[ complying with ASHRAE 62.1-2004].
Refrigerant Line Kits:  Annealed-copper suction and liquid lines factory cleaned, dried, pressurized with nitrogen, sealed, and with suction line insulated.  Provide in standard lengths for installation without joints, except at equipment connections.
Flexible Elastomeric:  Closed-cell, sponge- or expanded-rubber materials.  Comply with ASTM C 534, Type I, [1/2 inch] [1 inch] <Insert thickness> thick.
Air Cooled Compressor-Condenser Unit:  Aluminum-fin and copper-tube coil, direct-drive propeller fan resiliently mounted, galvanized fan guard. Compressor:  Hermetically sealed [reciprocating] [scroll] [reciprocating or scroll] type.
Refrigerant Charge [R-407C] [R-410A] <Insert type>.
Refrigerant:  R-407C or R-410A.
Water Cooled Condenser:  Coaxial condenser with finned-copper inner tube and steel outer shell, factory-mounted thermostatic water valve.
Capacities and Characteristics:
Compressor-Condenser Unit:
Cooling Energy Efficiency[ (EER)] [ (SEER)]:  <Insert value>.
Heating Coefficient of Performance:  <Insert value>.
REFRIGERATION OPERATING CONTROLS
Low-voltage, adjustable room thermostat controls compressor, condenser fan, and supply fan to maintain room-temperature setting.
Include thermostat-system selector switch (HEAT-COOL-OFF) and fan-control switch (ON-AUTO).
Timed-OFF circuit shall limit number of compressor starts to 12 per hour.
Include low ambient control when unit will operate at outdoor temperatures less than 50 deg F (10 deg C).
Provide refrigerant-pressure switch to cycle condenser fan.
EXECUTION
<Edit PART 3 to provide only the specific information needed for the project.>
INSTALLATION
Mount counterflow furnaces that are installed on combustible floors on additive base.
[Mount air-cooled condenser package on [creosote] [preservative]-treated 52 inches (1.3 m) wood timers.]
<OR>
[Mount air-cooled condenser package on [concrete pad] [mounting frame, with legs for flashing.]
CONNECTIONS
Vent and Outside-Air Connection, Condensing, Gas-Fired Furnaces:  Connect plastic piping vent material to furnace connections and extend outdoors.  Terminate vent outdoors with a cap and in an arrangement that will protect against entry of birds, insects, and dirt.
Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
Requirements for Low-Emitting Materials:
Use CPVC solvent cement that has a VOC content of 490 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
Use PVC solvent cement that has a VOC content of 510 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
Use adhesive primer that has a VOC content of 550 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
FURNACE SCHEDULE
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