CRQ Ultra Quiet Series Flow Fan Powered Terminal Guide Specification


GENERAL

Furnish and install ENVIRO-TEC Model CRQ, or equal, Series Flow Constant Volume Fan Powered Terminals of the sizes and capacities scheduled.  Units shall be ETL listed.  Terminals with electric heat shall be listed as an assembly.  Separate listings for the terminal and electric heater are not acceptable. Terminals shall include a single point electrical connection.  Terminal units shall be AHRI certified and bear the AHRI 880 seal.

The entire unit shall be designed and built as a single unit.  Field-assembled components or built-up terminals employing components from multiple manufacturers are not acceptable.
CONSTRUCTION

Terminals shall be constructed of not less than 20 gauge galvanized steel, able to with-stand a 125 hour salt spray test per ASTM B-117. The terminal casing shall be mechanically assembled (spot-welded casings are not acceptable).  

Casing shall be internally lined with 1" thick dual density micromat insulation, rated for a maximum air velocity of 5000 f.p.m. Maximum thermal conductivity shall be .24 (BTU • in) / (hr • ft2 • °F). Insulation must meet all requirements of ASTM C1071 (including C665), UL 181 for erosion, and carry a 25/50 rating for flame spread/smoke developed per ASTM E-84, UL 723 and NFPA 90A. Raw insulation edges on the discharge of the unit must be covered with metal liner to eliminate flaking of insulation during field duct connections. Simple "buttering" of raw edges with an approved sealant is not acceptable.
Casing shall have full top and bottom access to gain access to the primary air valve and fan assembly.  The opening shall be sufficiently large to allow complete removal of the fan if necessary.  The casing shall be constructed in a manner to provide a single rectangular discharge collar.  Multiple discharge openings are not acceptable.  All appurtenances including control assemblies, control enclosures, hot water heating coils, and electric heating coils shall not extend beyond the top or bottom of the unit casing.
SOUND

The terminal manufacturer shall provide AHRI certified sound power data for radiated and discharge sound.  The sound levels shall not exceed the octave band sound power levels indicated on the schedule.  If the sound data does not meet scheduled criteria, the contractor shall be responsible for the provision and installation of any additional equipment or material necessary to achieve the scheduled sound performance.

PRIMARY AIR VALVE

The primary air valve shall consist of a minimum 20 gauge cylindrical body that includes embossment rings for rigidity.  The damper blade shall be connected to a solid shaft by means of an integral molded sleeve which does not require screw or bolt fasteners.  The shaft shall be manufactured of a low thermal conducting composite material, and include a molded damper position indicator visible from the exterior of the unit. The damper shall pivot in nylon bearings. The damper actuator shall be mounted on the exterior of the terminal for ease of service.  The valve assembly shall include internal mechanical stops for both full open and closed positions.  The damper blade seal shall be secured without use of adhesives.  The air valve leakage shall not exceed 1% of maximum inlet rated airflow at 3” W.G. inlet pressure.

PRIMARY AIRFLOW SENSOR

For inlet diameters 6" or greater, the differential pressure airflow sensor shall traverse the duct along two perpendicular diameters.  Cylindrically shaped inlets shall utilize the equal cross sectional area or log-linear traverse method.  Single axis sensor shall not be acceptable for duct diameters 6" or larger.  A minimum of 12 
total pressure sensing points shall be utilized.  The total pressure inputs shall be averaged using a pressure chamber located at the center of the sensor.  A sensor that delivers the differential pressure signal from one end of the sensor is not acceptable.  The sensor shall output an amplified differential pressure signal that is at least 2.3 times the equivalent velocity pressure signal obtained from a conventional pitot tube.  The sensor shall develop a differential pressure of 0.015" w.g. at an air velocity of < 325 FPM.  Documentation shall be submitted which substantiates this requirement.  Balancing taps and airflow calibration charts shall be provided for field airflow measurements.
MOTOR AND FAN ASSEMBLY

The unit fan shall utilize a forward curved, dynamically balanced, galvanized wheel with a direct drive motor.  Fan motor shall be Electronically Commutated Motor" (ECM) motor type. Motor shall be brushless DC controlled by an integral controller / inverter that operates the wound stator and senses rotor position to electronically commutate the stator.  Motor shall be permanent magnet type with near-zero rotor losses designed for synchronous rotation.  The motor shall utilize permanently lubricated ball bearings.  Motor shall maintain minimum 70% efficiency over the entire operating range.  Motor speed control shall be accomplished through a PWM (pulse width modulation) controller specifically designed for compatibility with the EC motor.  The speed controller shall have terminals for field verification of fan capacity utilizing a digital volt meter.  A calibration graph shall be supplied indicating Fan CFM verses DC Volts.

HOT WATER COIL

Terminal shall include an integral hot water coil where indicated on the plans.  The coil shall be manufactured by the terminal unit manufacturer and shall have a minimum 20 gauge galvanized sheet metal casing. Coil to be constructed of pure aluminum fins with full fin collars to assure accurate fin spacing and maximum tube contact.  Fins shall be spaced with a minimum of 10 per inch and mechanically fixed to seamless copper tubes for maximum heat transfer.  

Each coil shall be hydrostatically tested at a minimum of 450 PSIG under water, and rated for a maximum 450 PSIG working pressure at 200°F.  Coils shall incorporate a built in, flush mounted access plate, allowing bottom access to coil.

ELECTRIC HEATERS

Terminal shall include an integral electric heater where indicated on the plans.  The heater cabinet shall be constructed of not less than 20 gauge galvanized steel. Heater shall have a hinged access panel for entry to the controls.

A power disconnect shall be furnished to render the heater non-operational.  Heater shall be furnished with all controls necessary for safe operation and full compliance with UL 1995 and National Electric Code requirements. 

Heater shall have a single point electrical connection.  It shall include a primary disc-type automatic reset high temperature limit, secondary high limit(s), Ni-Chrome elements, and fusing per UL and NEC.  Heater shall have complete wiring diagram with label indicating power requirement and KW output.  Heater shall be interlocked with fan terminal so as to preclude operation of the heater when the fan is not running.

OPTIONS

Foil Faced Insulation
Insulation shall be covered with scrim backed foil facing. All insulation edges shall be covered with foil or metal nosing.  Insulation shall meet ASTM C1136 and ASTM C665 for mold, mildew and humidity resistance.
Elastomeric Closed Cell Foam Insulation
Provide Elastomeric Closed Cell Foam Insulation in lieu of standard.  Insulation shall conform to UL 181 for erosion and 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. Additionally, insulation shall comply with Antimicrobial Performance Rating of 0, no observed growth, per ASTM G-21. Polyethylene insulation is not acceptable.

Double Wall Construction
The terminal casing shall be double wall construction using a 20 gauge galvanized metal liner covering all insulation.

Low Temperature Construction
Terminals shall be designed for use with primary airflow temperatures as low as 46°F and maximum ceiling plenum conditions of 78°F and 60% R.H.  In addition to other design criteria, the primary air valve shall be thermally isolated from the terminal casing.  The damper shaft shall be made from non-conducting thermoplastic composite material. Metal shafts will not be acceptable.

Filters
Terminals shall include a 1" or 2" thick disposable fiberglass filter.  Filter shall be secured with quick release clips, allowing removal without horizontal sliding.

Piping Packages
Provide a standard factory assembled and factory installed non-insulated valve piping package to consist of a 2-way, on/off, motorized electric control valve and two ball isolation valves. Control valves are piped normally closed to the coil. Maximum entering water temperature on the control valve shall be 200°F. The maximum close-off pressure is 40 PSIG (1/2") or 20 PSIG (3/4"). Maximum operating pressure shall be 450 PSIG.

Option: Provide 3-wire floating point modulating control valve (fail-in-place) in lieu of standard 2-position control valve with factory assembled valve piping package.

Option: Provide either a fixed or adjustable flow control device for each piping package.

Option: Provide unions, y-strainers, and/or pressure-temperature ports for each piping package.

Piping package shall be completely factory assembled, including interconnecting pipe, and shipped factory-installed to the coil and unit.

CONTROLS

DDC for BACnet
Each VAV terminal unit shall be bundled with a digital controller. The controller shall be compatible with a MS/TP (Master-Slave/Token-Passing) BACnet system network. A unique network address and a BACnet site address shall be assigned to each controller, and referenced to the tagging system used on the drawings and in the schedules provided by the Project Engineer. All controllers shall be factory mounted and wired, with the controller’s hardware address set, and all of the individual terminal’s data pre-loaded into the controller. The terminal’s data shall include, but not be limited to Max CFM, Min CFM, Heating CFM, and terminal K factor. Heating system operating data shall also be factory installed for all terminals with heat. Communications with the digital controller shall be accomplished through the MS/TP BACnet network or through a Bluetooth connector. The digital controller shall have hardware input and output connections to facilitate the specified sequence of operation in either the network mode, or on a stand-alone basis. The terminal unit manufacturer shall coordinate, where necessary, with the Temperature Control Contractor.

Pneumatic Controls
Units shall be controlled by a pneumatic differential pressure reset volume controller.  Controller shall be capable of pressure independent operation down to 0.03 inches W.G. differential pressure and shall be factory set to the specified airflow (CFM).  Controller shall not exceed 11.5 scim (Standard Cubic Inches per Minute) air consumption @ 20 PSIG. Unit primary air valve shall modulate in response to the room mounted thermostat and shall maintain airflow in relation to thermostat pressure regardless of system static pressure changes.  An airflow (CFM) curve shall be affixed to the terminal unit expressing differential pressure vs. CFM.  Pressure taps shall be provided for field use and ease of balancing. Terminal unit manufacturer shall supply and manufacture a 5 to 10 PSIG pneumatic actuator capable of a minimum of 45 in. lbs. of torque. Actual sequence of operation is shown on the contract drawings.  Terminal unit manufacturer shall coordinate, where necessary, with the Temperature Control Contractor.
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