[image: image1.jpg]




[image: image2.jpg]The
tre
Company

Always the perfect fit.”





Mechanical Specifications

TWO PIPE OR FOUR PIPE ROOM FAN-COIL UNIT

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Two Pipe, Two Pipe “Cooling Only”, or Four Pipe Room Fan-Coil Unit

B. Two Pipe Room Fan-Coil Unit with (Auxiliary or Total) (CHOSE ONE) Electric Heat
1.02 RELATED SECTIONS

1.03 REFERENCES

A. UL Listed under Underwriters Laboratories Standard for Safety UL1995 for fan coil units.

1.04 DELIVERY, STORAGE AND HANDLING

A. Manufacturer to deliver products to site by floor or customer specific request.  Units to be stored, protect from the weather and construction debris prior to installation.  Units must be individually packaged.  Units must be tagged with site location, model number and configuration.  

1.05 ENVIROMENTAL REQUIREMENTS

A. Protect units from construction debris by covering all openings prior to start-up of the equipment.  Units must not be used for heating, cooling, or ventilation prior to the start-up of equipment for permanent use.  Use of the equipment for the temporary heating, cooling or ventilation is prohibited.  

PART 2 PRODUCTS

2.01 TYPE

A. The fan-coil unit shall be of the factory assembled, integral fan type with hydronic cooling/heating coil, and/or electric heating element, integral supply, return and drain risers and all accessories. 

a. ALTERNATE:  Provide a slide out, removable hydronic chassis design that is not screwed or fastened to the cabinet.  Chassis shall be base mounted and utilize a slide rail permitting removal by simply disconnecting two hoses and a polarized electrical plug.  Designs simply incorporating hoses and multiple coil/chassis fastening devices are unacceptable.  The chassis shall be shipped separately from the fan-coil cabinets to prevent exposure to, and fouling from finishing work.

2.02 CAPACITY

A. Shall be as indicated on the drawings or specifications, which are based on Whalen units.  

2.03 CABINETS

A. The one-piece unit cabinet shall be fabricated of reinforced 22 gauge continuous G90 galvanized steel with front panel attached via button-lock seaming to prevent air leakage.  All internal assemblies shall be welded and treated to prevent corrosion.

B. The cabinet shall be insulated with 1/2-inch thick 2-pound density thermal and acoustical fiberglass insulation having an integral water repellent, fungi and bacteria resistant barrier conforming to NFPA90A.

a. (OPTION 1) 1/2-inch thick elastomeric closed cell foam insulation. Insulation shall conform to NFPA 90A for fire, smoke and melting, and comply with a 25/50 Flame Spread and Smoke Developed Index per ASTM E-84 or UL 723.

b. (OPTION 2) 1/2-inch thick 1 1/2-pound density thermal and acoustical fiberglass insulation having an aluminum foil-faced coating conforming to NFPA90A.

C. The cabinets shall be designed for direct attachment of gypsum wallboard.
D. The cabinet shall allow the placement of vertical risers on any side not being used for service access or discharge air openings.
E. The cabinet will have slots with edge protectors to accommodate movement of the risers with the isolation valves affixed.  The slots shall remain covered with insulation to minimize air infiltration.
F. Cabinet return and discharge air openings shall be factory cut and flanged on all sides.  All insulation located behind cabinet openings must be removed by the unit manufacturer prior to shipment.  Knockouts for field cutting are unacceptable.

2.04 COIL

A. The coil shall incorporate a manual air vent and be constructed of seamless copper tubing mechanically expanded into aluminum plate.  Coil assembly shall be tested at the factory at not less than 320 PSIG.
2.05  FACTORY HYDRONIC PIPING

A. The hydronic control valve shall be an electric two-way, two-position type with a 25-psi minimum shut-off differential and utilize fully removable power assemblies.  Units to include one two-position control valve for chilled-water or heating coil in addition to a quantity of two ball valves with a two-piece, bronze body with full-port, chrome-plated bronze ball; with PTFE or TFE seats.  Flexible high-pressure stainless steel hose kits to connect coil to risers

a. (OPTION 1) Balancing Valves: Bronze body, ball type; 125-psig (860-kPa) working pressure, 250-deg F (121-deg C) maximum operating temperature; with calibrated orifice or venturi, connections for portable differential pressure and temperature meter with integral seals, threaded ends, and equipped with a memory stop to retain set position.

b. (OPTION 2) Automatic Flow-Control Valve: Brass or ferrous-metal body; 300-psig (2070-kPa) working pressure at 250 deg F (121 deg C), with removable, corrosion-resistant, tamperproof, self-cleaning piston spring.  Valve to be factory set to maintain constant indicated flow over operating range of valve.

c. (OPTION 3) Automatic Flow-Control Valve: Brass or ferrous-metal body; to include one or more precision sculptured brass or polyphenylsulfone orifi with an elastomeric diaphragm.    Each valve will automatically control flow to within +/- 10% of its rated flow, over a temperature range of 32 to 225ºF, and a pressure differential range of 2 to 80 psid.

d. (OPTION 4) Y-Pattern Hydronic Strainers: Brass or ferrous-metal body (ASTM A 126, Class B); 125-psig (860-kPa) working pressure; with threaded connections, bolted cover, perforated stainless-steel basket, and bottom drain connection. Valve to include connection for hose-bib, full-port, ball-type blowdown valve in drain connection.

2.06 RISERS

A. The unit shall incorporate a factory assembled type “M” copper supply, return and drain risers of suitable length to reach floor-to-floor without additional contractor furnished material.  All risers shall be protected by a galvanized steel pipe chase the length of the cabinet.  The supply and return risers shall be insulated the length of the cabinet with ½” thick Armaflex or equal closed cell insulation.  The drain riser shall be factory insulated with 3/8” thick Armaflex or equal closed cell insulation the length of the cabinet.

a. (OPTION 1) The unit shall incorporate a factory assembled type “L” copper supply, return and drain risers of suitable length to reach floor-to-floor without additional contractor furnished material.

b. (OPTION 2) The supply, return and drain riser extensions shall be factory-insulated with ½ inch Armaflex or equal on the chilled water and hot water riser and 3/8 inch Armaflex or equal on the drain riser.

2.07 DRAIN PAN

A. Drain pan shall collect and drain condensate that may form from any component internal to the fan-coil unit and shall be fabricated of welded and soldered 20 Ga. 304 stainless steel.  The copper condensate drain shall be rolled and soldered into the pan.

2.08 FANS

A. The fan shall be slow speed forward curved centrifugal type, and shall be accessible for removal and maintenance through the return air opening.

2.09 MOTORS

A. Motor shall be of the permanent split capacitor (PSC) type, suitable for the current characteristics shown on the drawings, and shall have built-in thermal overload protection.  Motors shall be two-speed type with 1050 RPM maximum.
B. (OPTION 1) High static motors for ducted applications shall be of the permanent split capacitor (PSC) type, suitable for the current characteristics shown on the drawings, and shall have built-in thermal overload protection.
C. (OPTION 2) Motors shall be electronically commutated high-efficiency, programmable brushless DC, totally enclosed, permanently lubricated sleeve bearing, type with automatic reset integral thermal overload protection and resiliently mounted. The ECM fan motor shall provide soft starting and maintain constant CFM over its static operating range.
D. (OPTION 3) Motors shall be electronically commutated high-efficiency, programmable brushless DC, totally enclosed, permanently lubricated sleeve bearing, type with automatic reset integral thermal overload protection and resiliently mounted. The ECM fan motor shall provide soft starting and maintain constant torque output over its operating range.

2.010 SUPPLY GRILLES

A. (STANDARD) The supply grilles shall be of the single deflection type fabricated of clear anodized aluminum.  All supply openings shall be painted black with a damper assembly and sight baffle provided when one unit is serving two separate rooms.




(OPTION 1)  The supply grilles shall be of the single deflection type fabricated of (factory white painted extruded aluminum) or (custom painted extruded aluminum).  (SELECT ONE)  All supply openings shall be painted black with a damper assembly and sight baffle provided when one unit is serving two separate rooms.


(OPTION 2)  The supply grilles shall be of the double deflection type fabricated of (clear anodized extruded aluminum), (factory white painted extruded aluminum) or (custom painted extruded aluminum).  (SELECT ONE)  All supply openings shall be painted black with a damper assembly and sight baffle provided when one unit is serving two separate rooms.


(OPTION)  Insulated Sight Baffle - Sound insulation shall be furnished on the sight baffle to limit the transmission of sound between two rooms utilizing the same unit.

B. Steel grilles are not acceptable.

2.011 RETURN AIR PANEL

A. (STANDARD)  Standard Return Air Grille – The return air opening shall be covered with a clear anodized extruded aluminum return air grille that is attached directly to the unit with two screws.


(OPTION 1)  The return air opening shall be covered with a factory white painted extruded aluminum return air grille that is attached directly to the unit with two screws.


(OPTION 2)  The return air opening shall be covered with a custom painted extruded aluminum return air grille that is attached directly to the unit with two screws.


(OPTION 3)  Hinged Return Air Grille – The return air opening shall be covered with a clear anodized extruded aluminum hinged return air grille that is attached directly to the unit with two screws and contains quick removal fasteners for easy filter maintenance.


(OPTION 4)  The return air opening shall be covered with a factory white painted extruded aluminum hinged return air grille that is attached directly to the unit with two screws and incorporates quick removal fasteners for easy filter maintenance.


(OPTION 5)  The return air opening shall be covered with a custom painted extruded aluminum hinged return air grille that is attached directly to the unit with two screws and contains quick removal fasteners for easy filter maintenance.

B. A second return air opening shall be included when one unit is serving two separate rooms.  The second opening shall be located on the rear of the unit and allow the return air to pass through the cooling/heating coil prior to entering the conditioned space.

2.012 FILTERS

A. Standard filter shall be 1” thick disposable fiberglass media, MERV 4.

a. (OPTION 1) Filters shall be 1” thick disposable pleated media, MERV 8.

b. (OPTION 2) Filters shall be 1” thick disposable pleated media, MERV 13.

c. (OPTION 3) Filters shall be 1” thick permanent aluminum cleanable media, MERV 4.

2.013 OUTDOOR AIR

A. (OPTION 1) Each unit includes an Outdoor Air (OA) opening, located on the (right) or (left) (SELECT ONE) side of cabinet and manual block-off damper.

B. (OPTION 2) Each unit includes an Outdoor Air (OA) opening, located on the (right) or (left) (SELECT ONE) side of cabinet and a motorized outdoor air damper to restrict airflow when the unit is not in the heating or cooling mode.

2.014 POWER SUPPLY

A. Two Pipe, Two Pipe “Cooling Only”, or Four Pipe Room Fan-Coil Unit 

a. The unit manufacturer shall furnish a (115/1/60 or 208/1/60 or 265/1/60) (SELECT ONE) single source single point power connection for the fan.  Power connections are made to the unit junction box through a 7/8" knockout located on both the left and right sides of the unit as shown on the drawings.

b. (Option 1) The unit manufacturer shall furnish a 265/1/60 volt single source single point power connection for the fan including a control circuit transformer for a 24-volt thermostat.  Power connections are made to the unit junction box through a 7/8" knockout located on both the left and right sides of the unit as shown on the drawings.

B. Two Pipe Room Fan-Coil Unit with (Auxiliary or Total) (CHOSE ONE) Electric Heat
a. The unit manufacturer shall furnish a separate line voltage power connection for the fan and electric heating element.  The fan coil unit shall operate at 115 volts and the electric heat elements shall operate at (208/1/60 or 265/1/60) (SELECT ONE).  Power connections are made to the unit junction box through 7/8" knockouts located on both the left and right sides of the unit as shown on the drawings.
b. (Option 1) The unit manufacturer shall furnish a (115/1/60 or 208/1/60 or 265/1/60) (SELECT ONE) single source single point power connection for the fan and electric heating element.  Power connections are made to the unit junction box through a 7/8" knockout located on both the left and right sides of the unit as shown on the drawings.
c. (Option 2) The unit manufacturer shall furnish a 115/230 volt three wire single source single point power connection for the fan and electric heating element.  The electric heat elements shall operate at 230/1/60 and the fan shall operate at 115/1/60.  Power connections are made to the unit junction box through a 7/8" knockout located on both the left and right sides of the unit as shown on the drawings.
d. (Option 3) The unit manufacturer shall furnish a 265/1/60 volt single source single point power connection for the fan and electric heating element including a control circuit transformer for a 24-volt thermostat.  Power connections are made to the unit junction box through a 7/8" knockout located on both the left and right sides of the unit as shown on the drawings.

2.014 DISCONNECT

A. (OPTION 1) Each unit shall include a non-fused disconnect switch, factory mounted and wired.

(OPTION 2) Each unit shall include a supplemental overcurrent protector (circuit breaker), factory mounted and wired.

2.015 CONTROLS 

A. Two Pipe, Two Pipe “Cooling Only”, or Four Pipe Room Fan-Coil Unit 

a. (STANDARD) The unit manufacturer shall furnish a (115/1/60 or 208/1/60 or 265/1/60) (SELECT ONE) wall thermostat for field mounting on the front of the unit after the wall is finished.  The thermostat shall plug into the unit through a polarized male-female plug.  The thermostat shall be of the automatic changeover type, and shall incorporate a HI-MED-LO fan speed switch.

b. (OPTION 1) The unit manufacturer shall furnish a 24-volt thermostat that shall plug into the unit through a polarized male-female plug.  The thermostat shall be of the automatic changeover type and incorporate a HI-MED-LO fan speed switch.

c. (OPTION 2) The unit manufacturer shall furnish a (24-volt or 115-volt) (SELECT ONE) thermostat for remote mounting.  The unit shall be provided with a junction box for connection of the thermostat field wiring to the top or bottom of the unit as shown in the drawings.  The thermostat shall be of the automatic changeover type and incorporate a HI-MED-LO fan speed switch.

d. (OPTION 3) The unit manufacturer shall be furnish a 115-volt factory wired remote thermostat with 6 feet of flexible conduit connected to the top of the unit. The thermostat that shall plug into the factory furnished junction box through a polarized male-female plug.  The thermostat shall be of the automatic changeover type and incorporate a HI-MED-LO fan speed switch.

B. Two Pipe Room Fan-Coil Unit with (Auxiliary or Total) (CHOSE ONE) Electric Heat

a. (STANDARD) The unit manufacturer shall furnish a (115/1/60 or 208/1/60 or 265/1/60) (SELECT ONE) wall thermostat for field mounting on the front of the unit after the wall is finished.  The thermostat shall plug into the unit through a polarized male-female plug.  The thermostat shall be of the automatic changeover type, and shall incorporate a HI-MED-LO fan speed switch.

b. (OPTION 1) The unit manufacturer shall furnish a 24-volt thermostat that shall plug into the unit through a polarized male-female plug.  The thermostat shall be of the automatic changeover type and incorporate a HI-MED-LO fan speed switch.  The unit manufacturer shall also furnish a factory mounted and wired electric heat lockout aquastat to prevent electric heat when hot water heat is available.

c. (OPTION 2) The unit manufacturer shall furnish a (24-volt or 115-volt) (SELECT ONE) thermostat for remote mounting.  The unit shall be provided with a junction box for connection of the thermostat field wiring to the top or bottom of the unit as shown in the drawings.  The thermostat shall be of the automatic changeover type and incorporate a HI-MED-LO fan speed switch.  The unit manufacturer shall also furnish a factory mounted and wired electric heat lockout aquastat to prevent electric heat when hot water heat is available.

d. (OPTION 3) The unit manufacturer shall be furnish a 115-volt factory wired remote thermostat with 6 feet of flexible conduit connected to the top of the unit. The thermostat that shall plug into the factory furnished junction box through a polarized male-female plug.  The thermostat shall be of the automatic changeover type and incorporate a HI-MED-LO fan speed switch.  The unit manufacturer shall also furnish a factory mounted and wired electric heat lockout aquastat to prevent electric heat when hot water heat is available

C. Others shall install thermostat by plugging into the control wiring with a polarized male-female plug after the walls are finished when unit mounted or attaching to color coded pigtails when remote mounted.

2.016 SPARE PARTS

A. (ADD ANY SPARE PART REQUIREMENT HERE)
PART 3
EXECUTION

3.01 INSTALLATION

A. Furnish as shown on the drawings and as specified herein, with capacity and electrical characteristics as scheduled.  Units shall be Room Fan Coil as manufactured by The Whalen Company of Easton, MD.

B. Install in accordance with manufacturer's installation instructions.  Install units plumb and level, and maintain manufacturer's recommended clearances for the unit and accessories.
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