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ULTRALINE ENGINEERING SPECIFICATIONS

Cabinet and Frame 

The unit base frame shall be fabricated of rectangular structural steel tubing of 1/8-inch wall thickness.  Side rails shall be nominal 3-by-6-inch tubing and cross members shall be nominal 2-by-4-inch tubing welded every 2 feet along the entire length of the frame.  Additional cross members shall be placed under heavy components as necessary. Vertical frame members shall be fabricated from formed 11 gauge channels.  The unit floor shall be 4-inch thick double wall construction.  

Internal floor liners shall be fabricated from 14-gauge galvanized steel {option - 12-gauge Treadplate}, welded to the base frame and sealed to prevent air leakage. The entire unit length shall include an underliner constructed of 20-gauge galvanized steel.  The unit base frame shall be furnished with lifting lugs capable of accepting cable or chain hooks for rigging.  Prior to unit assembly, the entire frame shall be covered with a minimum one-mil coat of air-dried sandstone rust inhibiting coating for maximum corrosion protection.

The air handler cabinet casing shall utilize double wall sandwich construction.  The interior wall and ceiling shall be 20-gauge galvanized steel, and shall form the air seal between conditioned and ambient air.  The exterior panels shall be 20-gauge, embossed galvanized steel, pre-coated with 1 mil of sandstone baked polyester coating which will withstand 1,000 hours of salt spray per ASTM B-117 over an epoxy primer.  An additional coat of air-dry, chain stop, alkyd top coating shall be applied prior to shipment.

The unit base shall be insulated with 4-inch, 1-pound density of fiberglass batting.  Wall and roof panels shall be insulated with 2-inch, 1-pound density fiberglass.  A 4-inch space shall be provided between the air handler top liner and the roof panels to accommodate refrigerant piping and electrical runs.  Electrical wiring shall be run in a full-length double electrical raceway above the air handler top liner.  Exterior roof panels shall be crowned for drainage and easily removable for service access.

Access Doors

A full size hinged access door shall be provided for any section requiring service access. Removable panels shall not be allowed.  Door frame shall be of rigid, extruded aluminum.  Access doors shall be thermally broken and provided to the following components at a minimum: supply and return fan motors, supply and return fan inlets, filters, dampers, cooling/heating coils and any other serviceable component. Hinged access doors shall be complete with stainless steel hinges and multiple-point, single- handle compression-type latches to provide quick access and a positive air seal.  Latch shall include integral keyed lock.  A 1/2 turn secondary latch shall prevent unwanted, rapid door opening against high interior pressures.  Interior latch allows door closure during inclement weather. Doors shall include locking type door retainers to protect doors against wind damage when open.  Doors shall be nominal 24-inch or 36-inch width.  Actual opening widths shall be 21 inches and 33 inches respectively.

Each fan section access door shall include a secondary door.  The door shall be constructed of expanded metal in a rigid frame to allow visual inspection of the fan, motor and drive components. To gain access to the fan through this door requires the use of a tool.

Access doors shall also be provided for the gas heater vestibule, main control panel and evaporative condenser vestibule.

Air Cooled Condensing Section  

Condenser coils shall be constructed of seamless copper tubes, mechanically expanded into aluminum fins. Each coil shall include an integral 15 F subcooling circuit.  The mechanical refrigerant system shall be capable of operating at ambient conditions down to 45 F.  Condenser fans shall be direct drive, propeller type. Condenser fan motors shall be three-phase, 1140 RPM, ODP type. Fans shall be cycled off when not required for minimum electrical usage.  

Evaporative Condensing Section

PRIVATE 
Evaporative condensing section shall be fully integrated with the air handling section and shall be manufactured in the same facility by the same manufacturer as the air handling section.  The evaporative condenser shall be of the draw-through design.  Blow-through designs shall not be acceptable due to the likelihood of outward water leakage resulting from operating under positive pressure in the wet section.

Condenser coils shall be a multiple-pass heat exchanger utilizing copper tubes held in place with ABS tube sheets to avoid contact between dissimilar metals, prevent galvanic corrosion and permit expansion and contraction without tube failure. The ABS tube sheet is mechanically bonded to a stainless steel condenser coil casing which provides structural integrity.  Each coil shall include an integral 15 F subcooling circuit.  The mechanical refrigerant system shall be capable of operating at ambient conditions down to 45 F.  Unit airflow shall be from double side inlets to vertical discharge.  Condenser fans shall be belt-drive, propeller type of non-metallic construction.  Fan shaft shall be stainless steel.  Fans shall be cycled off when not required for minimum electrical usage.  Fan motors shall be three-phase, 1800 RPM, TEFC-type with internal strip heaters, and shall be wired using weatherproof sealtite conduit.

Power for the sump heater, factory installed heat tape, and water treatment receptacle shall be supplied from the main unit disconnect, and shall not require any field wiring or field connections.

All service connections, including power wiring, light circuit wiring, light circuit wiring; make-up water and drain connections shall be inside the unit curb.  The only field piping connections required shall be to connect the supply water and drain.  The remainder of the piping shall be factory installed with the connections terminated over the factory supplied pipe chase.  Separate chases shall be provided for water and wiring connections.

Evaporative condenser water circuit shall be factory installed and includes the following:

· 14-gauge type 304L stainless steel sump.

· Stainless steel liners for water spray section.

· Stainless steel continuous decking under the sump and all plumbing.

· Water circulating pump with service valves. (Option -**Dual condenser water circulating pumps (see below note))
· 18-gauge type 304 stainless steel pump suction strainer.

· Non‑corrosive spray water piping.

· Non‑clogging brass spray nozzles.

· Solenoid valve in fill line for positive shutoff.

· Electronic water level control.

· Field adjustable sump water bleed valve.

· 2-inch manual brass gate valve for sump drain.

· Provisions for connection of water treatment system by Mammoth or by others.

· Electric sump immersion heater with thermostat and low water level safety switch.

· Electric heating cable and ¾-inch closed cell insulation on pump and water piping.

Option – A second condenser circulating pump shall be factory installed for backup control.  Both condenser pumps are to be wired for lead/lag control via an alternating relay to ensure equal operation.  Backup operation shall be accomplished with the use of a water-flow switch, and a 20 second time delay.  If water flow is not sensed for 20 seconds the other pump is activated and a dry set of contacts is closed to indicate a pump failure.  Service valves and a check valve shall be supplied with each pump circuit.

Customer water connections shall be ¾-inch copper FPT for the supply, and 2-inch PVC FPT for the drain.

Water Treatment

Water treatment equipment must be provided as specified for the evaporative condenser.  The water treatment system must be installed and functioning prior to condenser operation.

The equipment owner must secure chemical treatment service (by others) to provide the following:

· Corrosion and scale control in the open evaporative condenser section.

· Prevention of microbiological growth and foaming within the evaporative condenser.

· Monitoring of evaporative condenser water pH and conductivity
· {Option – Evaporative condenser water treatment system shall be factory installed and include the following:

· Microprocessor-based conductivity/pH controller with water meter input for precise control of chemical feed and scale protection.

· Conductivity probe and flow switch

· Two positive displacement chemical feed pumps with ball type check valves.

· Makeup water meter and strainer.  Chemical feed shall be proportional to makeup water via a reed switch, which shall provide a pulse signal proportional to water flow

· Iodine based biocide canister mounted in the makeup water line.  A portion of the makeup water shall be completely saturated with iodine and automatically metered into the makeup water flow.

· Backflow preventer, incorporating an automatic differential relief valve between two independently acting spring loaded check valves, shall assure protection against back-pressure/back-siphonage.

· Solenoid bleed valve and strainer.}

Water-Cooled Condensing Section

Water-cooled Condenser(s) shall be shell and tube type.  Condenser(s) shall have removable heads with mechanically cleanable tubes and shall be constructed to ASME certified standards.  Condenser(s) to be constructed with ¾-inch, heavy-walled copper water tubes, steel tube sheets, steel heads and high-quality gaskets.  Condenser(s) shall be designed for 400 PSIG shell (refrigerant) side pressure and 300 PSIG tube (water-side) pressure.  Each condenser shall have pump-down capacity to hold its entire circuit’s refrigerant charge, and shall be equipped with a high-pressure relief valve with a ½-inch SAE flare connection.  Condenser water connections shall be grooved-end pipe coupling (Victaulic) type to allow head removal and facilitate tube cleaning.  Manifolding of multiple condensers shall be field installed by others.

Reciprocating Compressors 

All compressors shall be of the heavy duty suction cooled, 1750 RPM, accessible semihermetic-type complete with forced feed lubrication, suction and discharge service valves, suction strainer, oil level sight glass, internal relief valve, internal crankcase heater, and internal three phase solid state thermal motor overload protection. Compressors shall be spring mounted with suction and discharge line braided wire flexible line isolators. Capacity reduction shall be by cylinder unloading and/or hot gas bypass.

PRIVATE 

Screw Compressors PRIVATE 

Compressors shall be of the single-stage, positive displacement, hermetic, rotary screw type, 3550 RPM and including an integral oil separation system, oil sump, oil filter and integral three phase solid state motor protection. Each compressor shall be equipped with a slide valve for infinitely variable capacity control. 

Scroll Compressors  (**For Preapproved Applications Only)
The compressor shall utilize an orbiting scroll with axial and radial compliance for compression. Compressors shall be a high efficiency, suction gas cooled, single speed, hermetic type, with three Teflon bearings and a cast iron motor frame. Compressors shall be mounted on rubber-in-shear isolators. An oil level sight glass, an oil level adjustment fitting, high and low pressure taps, and discharge and suction service valves, check valve with an internal solenoid valve to silently prevent reverse rotation shall be included. Compressors shall have a quick acting discharge temperature probe, four motor winding temp sensors with a solid state module for compressor overload protection. Other safety devices include a crankcase heater, high-pressure cutout, and low-pressure freeze protection.  

Capacity reduction will be done with compressor staging and hot gas bypass on tandem compressor models.  Capacity reduction shall be done with hot gas bypass on non-tandem compressor models.

The refrigerant circuits shall be independent circuits completely piped, tested, dehydrated, and fully charged with oil and refrigerant R-22. The refrigerant circuit components shall include compressor, condenser with integral liquid sub-cooler, liquid line service and charging valve, filter drier (option: removable core with valved bypass), sight glass, and fusible plug.  Suction and discharge service valves shall be provided to help facilitate compressor replacement and prevent the need to reclaim/recharge the entire circuit.  Each circuit shall also include a liquid line solenoid valve to enable a pump-out at the beginning of the compressor cycle.

Refrigeration Circuit Specialties

Each independent refrigerant circuit shall be completely piped, tested, dehydrated, and fully charged with oil and refrigerant HCFC‑22.  Each refrigerant circuit includes compressor, condenser with integral liquid subcooler, liquid line service and charging valve, filter drier, sight glass, liquid line solenoid valve, fusible plug and thermostatic expansion valve.

PRIVATE 

Remote condensers—Each independent refrigerant circuit shall be sealed with a brazed cap (to be removed for attachment of field piping), dehydrated, and fully charged with oil and shipped with a nitrogen holding charge. Each refrigerant circuit includes compressor, condenser with integral liquid subcooler, liquid line service and charging valve, filter drier, sight glass, and fusible plug.

PRIVATE 

Evaporator CoilPRIVATE 

Direct expansion coil shall be constructed of ½-inch seamless copper tubes expanded into aluminum fins and shall not be less than three rows in depth, nor have more than twelve fins per inch.  Coil casings shall be constructed of 16-gauge galvanized {option - type 304 stainless} steel.  Headers shall be copper. Evaporator coil shall be provided with adjustable superheat controls and external equalizers. Coils shall be tested to be leak free with nitrogen at 500 PSIG underwater.  The entire refrigerant piping circuit shall be leak tested at 150 PSIG air pressure.

The evaporator coil shall be provided with a drain pan, which shall be fabricated of 14-gauge 304 stainless steel and sloped, for positive drainage of condensate.  A 1-1/4-inch diameter condensate drain connection shall be provided on one side of the unit for slab coils and on both sides of the unit for V-bank coils and shall be field trapped by others.  

Chilled-Water CoilPRIVATE 

Chilled water coil shall be constructed of ½-inch seamless copper tubes expanded into aluminum fins.  Coil casing shall be constructed of 16-gauge galvanized {option - type 304 stainless} steel. Headers shall be copper and shall be provided with vent and drain connections.  Header connections shall be to be male solder type copper. Coils shall be tested to be leak free with nitrogen at 500 PSIG underwater.  Water piping shall be leak tested at 150 PSIG air pressure.

The chilled water coil shall be provided with a drain pan, which shall be fabricated of 14-gauge 304 stainless steel and sloped, for positive drainage of condensate.  A 1-1/4-inch diameter condensate drain connection shall be provided on one side of the unit for slab coils and on both sides of the unit for V-bank coils and shall be field trapped by others.  

Chilled water piping, control valves and control valve operator will be provided and installed by {others, Mammoth} or {control valves and control valve operator supplied by Mammoth for installation by others.PRIVATE 
}

Gas Heater

The heat exchanger primary drum shall be constructed of 16-gauge formed and welded series 300 stainless steel.  Secondary tubes shall be constructed of 14-gauge high carbon steel {option - series 400 stainless steel}.  The burner shall be of the power firing type and incorporate a primary combustion air blower and spark ignition transformer.  The gas train shall be complete with all ETL approved controls and shall be factory mounted in the unit heater vestibule. Standard controls include main gas valve, flame supervision, positive burner safety switch, pilot cock, main gas cock, adjustable main, and pilot pressure regulators.  The burner shall be factory fired and adjusted for proper combustion.  Final adjustment will be made in the field during unit start‑up by a factory representative or by a service organization certified by the unit manufacturer. {Option -The gas train shall be complete with all components required to meet FM code or IRI code.PRIVATE 
}

The heater shall be vented through an exhaust stack that ships loose for field attachment to the cabinet.  The stack includes a ¾” diameter FPT threaded condensate connection.

Electric HeaterPRIVATE 

Electric heating coils shall be the open type consisting of low watt density (35 Watts/sq. in. wire surface) nickel chromium 80%/20% heating elements housed in a 16 gauge galvanized steel casing.  A perforated diffuser screen shall be provided to provide uniform airflow. All circuits shall be equal capacity balanced three‑phase circuits and shall be based on 24 amps (at 230, 460, and 575 Volts). (The current ratings shall be derated for all other Voltages).  The electric heat control panel contains three pole line break contactors sized for either 24 or 48 Amp service as required to satisfy control step requirements, and fuses sized for either 30 or 60 amps as required to satisfy National Electric Code requirements.  The control panel also includes manually replaceable line break high limit thermal cutout for primary safety protection, relays, pressure differential airflow switch and an on‑off switch.

Hot Water CoilPRIVATE 

Hot water coil(s) shall be constructed of ½-inch seamless copper tubes mechanically expanded into aluminum fins.  Coil casing shall be constructed of 16-gauge galvanized, type 304 stainless steel.  Coil headers shall be copper, header connections shall be male, solder type copper fittings.  Headers shall be equipped with vent and drain connections. Coils shall be tested to be leak free with nitrogen at 500 PSIG underwater.  Water piping shall be leak tested at 150 PSIG air pressure. 

Hot water piping, control valves and control valve operator will be provided and installed by others, Mammoth or control valves and control valve operator supplied by Mammoth for installation by others.PRIVATE 

 (Option) Face-and-bypass dampers with actuator shall be factory provided & installed options.

Hot Water Coil – Integral Face & BypassPRIVATE 

Coil consists of alternating horizontal or vertical dampered finned tube cores and air bypass sections designed to maintain a constant discharge air temperature while operating at full water flow rate.  The dampers shall be controlled by an electric proportional damper motor.  The damper blades shall be fabricated from 16 gauge roll-formed cold-rolled steel with air dried enamel finish.  The casing shall be fabricated from 14 gauge galvanized steel.  

The finned heating elements shall be fabricated of seamless straight, horizontal or vertical 5/8” O.D. copper tubes with 0.010 inch thick rectangular aluminum fins spaced not closer than 14 fins per inch. Headers shall be equipped with vent and drain connections. The finned elements are leak-tested at 300 PSIG hydrostatic pressure.

Hot water piping, control valves and control valve operator will be provided and installed by others.

Steam Jet Distributing CoilsPRIVATE 

Steam jet distributing coil(s) shall be constructed of 5/8-inch seamless copper tubes expanded into aluminum fins and utilize 3/8-inch internal steam distributing tubes with nozzles.  Coil casing shall be constructed of 16-gauge galvanized steel {option - type 304 stainless steel}.  Coil headers shall be heavy wall seamless copper and utilize nonferrous NPT connections. Coils shall be tested to be leak free with nitrogen at 500 PSIG underwater.  Steam piping shall be leak tested at 150 PSIG air pressure.

Steam piping, control valves and control valve operator will be provided and installed by {others, Mammoth} or {control valves and control valve operator supplied by Mammoth for installation by others.PRIVATE 
}

Steam Heating Coil – Integral Face & BypassPRIVATE 

Coil consists of alternating horizontal or vertical dampered finned tube cores and air bypass sections designed to maintain a constant discharge air temperature while operating at full water flow rate.  The dampers shall be controlled by an electric proportional damper motor.  The damper blades shall be fabricated from 16 gauge roll-formed cold-rolled steel with air dried enamel finish.  The casing shall be fabricated from 14 gauge galvanized steel.  The finned core shall be installed in a pre-pitched casing to assist condensate drainage.

The finned heating elements shall be fabricated of seamless straight, horizontal distributing (5/8” outer tube, 3/8” Inner tube) or vertical 5/8” O.D. copper tubes with 0.010 inch thick rectangular aluminum fins spaced not closer than 14 fins per inch.  The finned elements are leak-tested at 190 PSIG (300 PSIG for vertical cores) hydrostatic pressure.

Steam piping, control valves and control valve operator will be provided and installed by others.

Hot Gas Reclaim Coil (From Condensing Section)

Hot gas reclaim coil shall be constructed of ½-inch seamless copper tubes expanded into aluminum fins.  Coil casings shall be constructed of 16-gauge galvanized steel {option – type 304 stainless steel}.  Headers shall be copper.  The hot gas heat of rejection coil is piped to the refrigerant circuit including a three-way hot gas diverting valve, check valve and liquid drain solenoid valve.  Coils shall be tested to be leak free with nitrogen at 500 psig underwater.  The entire refrigerant piping circuit shall be leak tested at 150 psig air pressure.

Steam Injection Humidifier (External Steam Source)PRIVATE 

Steam shall be piped to the humidifier from an external source, such as an in‑house boiler or district steam system.  A multiple-tube steam dispersion panel will be provided to evenly distribute steam throughout the airstream.  The panel will consist of stainless steel supply header/separator and dispersion tubes with steam nozzles to discharge the supply steam.  The dispersion panel will be provided with a supply and condensate return connections for field piping.  

The humidifier will be provided with steam valve and steam trap to be field installed by others.  Steam trap should be installed below the roof line to avoid freezing.  {Option – The humidifier shall be provided with a drain pan fabricated of 18-gauge 304 stainless steel and sloped for positive drainage.

Gas Steam Injection Humidifier (Integral Steam Source)PRIVATE 

· Steam Dispersion Panel

Steam shall be piped to the dispersion panel from a gas-fired humidifier located in the service vestibule for each unit. The following components shall be included with the steam humidifier panel: 304 stainless steel separator & condensate collection header; 304 stainless steel steam dispersion tubes, and galvanized steel casing.  Each steam valve and steam trap to be field installed by others.  Steam trap should be installed below the roof line to avoid freezing.  

· Gas-to-Steam Humidifier

Steam shall be piped to the humidifier from a gas-fired humidifier located in the side service vestibule shipped loose with each unit. The following components shall be included with the steam injection humidifier: stainless steel heat exchanger; floor stand; water makeup valve; Low water cutoff; powered exhaust flue; drain cooler, and; microprocessor-based controller with keypad. 

The steam generating humidifier will be factory-piped to the dispersion panel when both components are located within a section of cabinet that is shipped in a single piece.

Supply FanPRIVATE 

Single Airfoil Fans (SAS), Twin Airfoil (TAS)  

The fan wheel shall be a {single airfoil (SAS), dual airfoil (TAS)}, single width/single inlet type, secured to a machined, ground and polished solid steel shaft.  The shaft shall be coated with a rust inhibitor and shall be supported by two outboard bearings.  The fan assembly shall be dynamically balanced.  Bearings shall be of the self‑aligning ball bearing pillow block type and shall be designed for at least 200,000 hours average life.

Drive shall be by means of multiple V‑belts with a minimum service factor of 130% {option - 150%}.PRIVATE 
 

Motor shall be heavy-duty {standard efficiency, premium efficiency} {open drip‑proof (ODP), totally enclosed fan-cooled (TEFC)}, three phase, 1800 rpm, mounted on a heavy duty sliding base.  Motor and blower assembly shall be mounted on a 11-gauge steel frame supported by 2-inch deflection springs designed for 90‑98% isolation efficiency {option  - with seismic restraintPRIVATE 
}. 

Fan isolation frames shall be dynamically balanced to a velocity of no more than 0.15 inches/second at the specified RPM.

Variable Air Volume Device ‑ Vari-ConePRIVATE 

The unit shall be capable of delivering variable air volume to full shut off by means of a spun steel cone which slides through the fan inlet on a stainless steel sleeve, driven by a unit mounted electronic  linear actuator.

Variable Air Volume Device – Variable Frequency DrivePRIVATE 

The unit shall be capable of delivering variable air volume by means of a variable frequency drive {option  - with a Mammoth 3-way manual bypass switch.}

Medium Efficiency Pleated Media FiltersPRIVATE 

The unit shall be provided with a filter rack constructed of 18-gauge galvanized steel.  Filters shall be 30% efficient in accordance with ASHRAE Test Standard 52.1-92, front loaded {2-, 4-inch} pleated-media filters.  Filter bank shall be {face loaded on the entering side of the cooling coil, flat, angular}.   Access to the filters will be through full-size hinged access door(s). 

Cartridge Filters PRIVATE 

The unit shall be provided with {flat, staggered} 16-gauge galvanized steel holding frames, gasketed to prevent air leakage.  Filters shall be held in place with spring clips. Filters shall be {45%, 65%, 85% or 95%} efficient, in accordance with ASHRAE Test Standard 52.1-92, 12-inch cartridge type {option - with 2-inch pre-filters or with 4-inch pre-filters}.  All filters shall be face loaded.   Access to the filters will be through full-size hinged access door(s). 

High Efficiency Pleated Media FiltersPRIVATE 

The unit shall be provided with a filter rack constructed of 18-gauge galvanized steel.  Filters shall be front loaded {65%, 85%, 95%} efficient, in accordance with ASHRAE Test Standard 52.1-92, 4-inch pleated media type {option - with 2-inch pre-filters}. Filter bank shall be {face loaded on the entering side of the cooling coil, angular}.    Access to the filters will be through full size hinged access door(s). 

Absolute High Efficiency Filters

The unit shall be provided with a set of high efficiency particulate air (HEPA) filters, rated at 99.97% efficiency using 0.3 micron particles.  The filter media is enclosed within a 16 gauge zinc-coated steel housing with aluminum separators, which is then mounted into galvanized steel rack with swing bolt clamps to apply uniform pressure on a neoprene rubber gasket around the filter perimeter to maintain an air seal.  Access to the filters will be through full size hinged access door(s). 

Sound Attenuators

Sound Attenuators shall be acoustically engineered with a unique aerodynamic design to attain a maximum of attenuation and a minimum pressure drop.  Outer casing and inner baffles shall be constructed of 24 gauge galvanized steel and 24 gauge galvanized perforated steel, respectively.  Filler material shall be inorganic mineral wool of sufficient density and packed under 5% compression.  Filler material shall be rated under UL test procedures 723 and meet ASTM E136, C24, E119 and E84 burning characteristics.  Silencer shall not fail structurally when subjected to a differential air pressure of 8" w.g. inside to outside.

Low  Leak Outside Air/Return Air (OA/RA) DampersPRIVATE 

Outside air and return air (economizer) dampers shall be constructed of heavy gauge aluminum airfoil shaped blades and 14-gauge galvanized steel frames.  The damper blades shall be mounted to plated, square shafts, which rotate in permanently lubricated nylon bearings to insure smooth operation.  Vinyl blade seals shall be locked into extruded aluminum blade slots. Side seals shall be of flexible metal compression-type stainless steel.  Damper blades operate without clatter or binding and damper linkage will be located out of the airstream.  Actuator shall be direct-mounting type. 

{option – A Ruskin AMS50 air monitoring station shall be mounted in the upper half of one of the outside air intakes in order to maintain minimum airflow into the unit.  The air monitoring station shall include outside air control damper w/actuator, airflow monitoring blades and air straightening section.  The integral air monitoring station shall incorporate measuring ports built into the monitoring blades and shall control minimum outside air as required.  The damper includes control damper blades made of heavy gage extruded aluminum airfoil type with blade edge seals and flexible metal compression type jamb seals along the damper sides.  Airflow monitoring blades shall be heavy gage anodized extruded aluminum airfoil shaped, fixed in a galvanized frame.}

Outside Air Louvers - EconomizerPRIVATE 

Outside air louvers shall be of a storm-proof design and provided with a ½-inch by ½-inch galvanized bird screen.  A fully insulated divider deck shall be provided to separate outside air from return air.  

Low Leak 100% Outside Air (OA) DampersPRIVATE 

Outside air dampers shall be constructed of heavy gauge aluminum airfoil shaped blades and 14-gauge galvanized steel frames.  The damper blades shall be mounted to plated, square shafts, which rotate in permanently lubricated nylon bearings to insure smooth operation.  Vinyl blade seals shall be locked into extruded aluminum blade slots. Side seals shall be of flexible metal compression type stainless steel.  Damper blades operate without clatter or binding and damper linkage will be located out of the airstream.  Actuator shall be direct-mounting type.

Outside Air Louvers & Hood - 100% Outside AirPRIVATE 

Outside air louvers shall be of a storm-proof design and provided with a ½-inch by ½-inch galvanized bird screen.  A full size hood shall be provided for further protection from rain and snow entrainment.  

Propeller Exhaust – Direct-DrivePRIVATE 

Propeller exhaust fans shall be direct-drive, propeller type designed for low tip speed. Motors shall be open drip‑proof, three‑phase, 1 ½ hp, 1200 rpm with internal motor protection and permanently lubricated ball bearings. Each fan has a barometric relief damper. 

Propeller Exhaust Fans – Belt Drive

Propeller exhaust fans shall be belt-drive, propeller type designed for low tip speed. Motors shall be permanently lubricated, heavy duty type, matched to the fan load and furnished at the specified voltage, phase & enclosure.  Ground and polished steel fan shafts shall be mounted in permanently lubricated, sealed ball bearing pillow blocks.  Motor sheaves shall be adjustable for system balancing.   Each fan has a barometric relief damper. 

Power Return FanPRIVATE 

Single Airfoil Fans (SAS), Twin Airfoil (TAS)  

The fan wheel shall be a {single airfoil (SAS),dual airfoil (TAS)}, single width/single inlet type, secured to a machined, ground and polished solid steel shaft. The shaft shall be coated with a rust inhibitor and mounted by two outboard bearings.  Bearings shall be of the self aligning ball bearing pillow block type and designed for at least 200,000 hours average life.

Drive shall be by means of multiple V‑belts with a minimum service factor of 130% {option - 150%}.PRIVATE 
 

Motor shall be heavy-duty {standard efficiency, premium efficiency} {open drip‑proof (ODP), totally enclosed fan-cooled (TEFC)}, three-phase, 1800 rpm, mounted on a heavy duty sliding base.  Motor and blower assembly shall be mounted on a 11-gauge steel frame supported by 2-inch deflection springs designed for 90‑98% isolation efficiency {option - with seismic restraintPRIVATE 
}. 

Variable Air Volume Device ‑ Vari-ConePRIVATE 

The unit shall be capable of delivering variable air volume to full shut off by means of a spun steel cone which slides through the fan inlet on a stainless steel sleeve, driven by a unit mounted electronic linear actuator.

Variable Air Volume Device – Variable Frequency DrivePRIVATE 

The unit shall be capable of delivering variable air volume by means of a variable frequency drive {option  - with a Mammoth 3-way manual bypass switch.}

Barometric Relief PanelPRIVATE 

The economizer shall employ a barometric relief panel to provide barometric relief and maintain a slight positive pressure in the return air plenum.  The panel shall be 2-inch double wall construction similar to the unit cabinet and shall have the appearance of a typical cabinet panel when closed.  The panel shall be supported by a single, full-length hinge at the top, and shall be gasketed to prevent air infiltration when no air is being relieved. 

Barometric Relief Damper AssemblyPRIVATE 

The economizer shall employ a non-motorized {option – motorized} barometric relief damper assembly to provide barometric relief and maintain a slight positive pressure in the return air plenum. The dampers shall utilize individual aluminum blades, and shall be gasketed to prevent air infiltration when no air is being relieved. 

Barometric Relief Damper Assembly - CounterbalancedPRIVATE 

The economizer shall employ a barometric relief damper assembly to provide barometric relief and maintain a slight positive pressure in the return air plenum.  The dampers shall utilize individual aluminum blades, and shall be equipped with extruded vinyl blade seals.  Counterbalance weights shall be supplied to minimize pressure loss through the dampers.  

Barometric Relief Damper Assembly (Counterbalanced)

General Electrical

All electrical wiring must be run in EMT, flexible metallic conduit {option - flexible weatherproof conduit}, or steel raceways.  Line and low voltage wiring must be isolated from one another.  All sensor wiring for DDC systems shall be run in shielded cable.

Wire and conduit entrance shall be inside the unit curbing.  The unit shall be equipped for single source power connection.

Main Control Panel Section ‑ Walk-InPRIVATE 

· Standard on 78 & 811 Frame Evap & Water-Cooled Condensers

The main control panel shall be mounted in a walk-in service vestibule section.  The section shall be provided with a full sized hinged,  keyed and latched access door(s) and interior space adequate to permit servicing of all controls without direct exposure to the weather. Vestibule shall have 12-gauge galvanized treadplate flooring.  The section shall include a fluorescent light with and electric panel with single-point power connection. The panel shall  contain a single externally operated, molded case switch (non‑automatic circuit breaker) suitable for copper wire up to and including 3-inch conduit.  Wire and conduit entrance will be inside of unit curbing.  Low-voltage control panel wiring shall be enclosed in a wiring duct.

Main Control Panel Section ‑ Walk-InPRIVATE 

· Optional on AHU units & units with Air-Cooled Condensers

The main control panel shall be mounted in a walk-in service vestibule section.  The section shall be provided with a full sized hinged,  keyed and latched access door(s) and interior space adequate to permit servicing of all controls without direct exposure to the weather. Vestibule shall have 12-gauge galvanized treadplate flooring.  The section shall include a fluorescent light with and electric panel with single-point power connection. The panel shall  contain a single externally operated, molded case switch (non‑automatic circuit breaker) suitable for copper wire up to and including 3-inch conduit.  Wire and conduit entrance will be inside of unit curbing.  Low-voltage control panel wiring shall be enclosed in a wiring duct.

Option – Vestibule shall contain compressors on air-cooled units.
Main Control Panel - ExteriorPRIVATE 

The main control panel will have access door(s) for direct access to the controls.  The panel shall be equivalent to NEMA type 3R (rainproof) and contain a single externally operated, molded case switch (non‑automatic circuit breaker) suitable for copper wire up to and including 3-inch conduit.  Wire and conduit entrance will be inside of unit curbing.  Low-voltage control panel wiring shall be enclosed in a wiring duct.

Service Lights and Outlets

Lights not in the airstream shall be fluorescent with a wire guard.  Lights in the airstream shall be vapor proof incandescent with a cast alloy base with threaded hubs, gasketed glass cover and wire guard {option - vapor proof fluorescent with a plastic cover}. Lights shall be provided as shown on the submittal drawing(s).  Lights are wired to {a single switch, individual switches}.  Power is provided {from the main unit supply, by others}.  Light circuit shall remain energized regardless of main unit disconnect position.

GFI type service outlet(s) shall be provided as shown on the submittal drawing(s). Power is provided {from the main unit supply, by others}.  Circuit shall remain energized regardless of main unit disconnect position.

Main Control Panel Components

The control panel includes the following:

1.
Individual fusing, contactors, and overloads for all motor loads.

2.
Control power transformer with primary and secondary (115 Volt) fusing.

3.
24 Volt control transformer and fuse.

4.
All control relays necessary for control functions.

5.
115 Volt and 24 Volt field terminal strips for customer wiring terminations.

6.
A 24 Volt control terminal strip containing wired terminals for all controls, numbered in accordance with the wiring diagram.

7.
Temperature controls as ordered.

The above components shall be in addition to electrical components associated with other sections, which shall be incorporated in the main control panel to facilitate maintenance and trouble shooting.

Roof Curb – By Others

Roof Curb -- 14 Inches High 

The roof curb shall be prefabricated from 14-gauge {12-gauge} galvanized steel and shall be a minimum of 14 inches high. The curb shall be a full-perimeter type and shall include 14-gauge galvanized steel pan type cross bracing to maintain squareness and rigidity. {Option- 12 gauge galvanized steel cross bracing, in lieu of solid cross-members, to maintain squareness and rigidity.}
Roof Curb -- 24 {36} Inches High

The roof curb shall be prefabricated from 12 gauge galvanized steel and shall be a minimum of 24 {36} inches high.  The curb shall be a full perimeter type and shall include 12-gauge galvanized steel crossbuck type cross bracing to maintain squareness and rigidity.
Curb Nailer {optional}PRIVATE 

The curb shall include a nominal 2-by-4-inch wooden nailer strip for attachment of roofing materials.

Roof Curb Insulation {optional}

Roof curb insulation is 1 ½ -inch thick, 3-pound density fiberglass and shall be shipped loose for field installation to curb exterior.  Attachment clips are included. 
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