
Commercial Packaged Air-Handling Unit 

HVAC Guide Specifications 

Size Range: 1133 to 1888 L/s (2400 to 4000 cfm) Nominal Airflow, 21 to 35 kW (6 to 10 tons) Nominal Cooling

Carrier Model Numbers: 40RFA (Direct-Expansion Coil)

· General 

· System Description 

· Indoor, packaged air-handling unit for use in commercial split systems. Unit shall have a multi-position design and shall be capable of horizontal or vertical installation on a floor or in a ceiling, with or without ductwork. (Only vertical units are to be applied without ductwork.) 

· Unit with direct-expansion coil shall be used in a refrigerant circuit with a matching air-cooled condensing unit. Unit with chilled water coil shall be used in a chilled water circuit. 

· Quality Assurance 

· Coils shall be designed and tested in accordance with ASHRAE 15 Safety Code for Mechanical Refrigeration (U.S.A.), latest edition. 

· Unit shall be constructed in accordance with ETL (U.S.A.) and ETL, Canada, standards and shall carry the ETL and ETL, Canada, labels. 

· Unit insulation and adhesive shall comply with NFPA-90A (U.S.A.) requirements for flame spread and smoke generation. Insulation shall be treated with an immobilized antimicrobial agent to inhibit the growth of bacteria and fungi on the insulation as proven by tests in accordance with ASTM standards G21 and 22 (U.S.A.). 

· Unit shall be manufactured in a facility registered to the ISO 9001 manufacturing quality standard. 

· Direct-expansion and chilled water coils shall be burst and leak tested at 435 psi. 

· Delivery And Storage 

· Units shall be stored and handled per manufacturer’s recommendations. 

· Products 

· Equipment 

· Indoor mounted, draw-thru, packaged air-handling unit that can be used in a suspended horizontal configuration or a vertical configuration. Unit shall consist of a direct drive vane axial fan and motor assembly, pre-wired fan motor controller, factory-installed refrigerant metering devices (direct--expansion coil units), cooling coil, 51 mm (2 in.) disposable air filters, and condensate drain pans for vertical or horizontal configurations. 

1. Cabinet shall be constructed of mill-galvanized steel. 

2. Cabinet panels shall be fully insulated with 1/2 in. (12.7 mm) fire-retardant material. Insulation shall be treated with an immobilized antimicrobial agent to inhibit the growth of bacteria and fungi on the insulation as proven by tests in accordance with ASTM standards G21 and 22 (U.S.A.). 

3. Unit shall contain non-corroding condensate drain pans for both vertical and horizontal applications. Drain pans shall have connections on right and left sides of unit to facilitate field connection. Drain pans shall have the ability to be sloped toward the right or left side of the unit to prevent standing water from accumulating in pans. 

4. Unit shall have factory-supplied 51 mm (2 in.) throwaway-type filters installed upstream from the cooling coil. Filter access shall be from either the right or left side of the unit. 

· Evaporator Fan and Motor with EcoBlue™ Technology: 

1. Direct Drive Evaporator fan motor: 

a. Shall be an ECM motor design. 

b. Shall have permanently lubricated bearings. 

c. Shall have inherent automatic-reset thermal overload protection. 

d. Shall have slow ramp up to speed capabilities. 

e. Shall require no fan/motor belts for operation, adjustments and or initial fan speed set up. 

f. Shall be internally protected from electrical phase reversal and loss. 

2. Evaporator Fan: 

a. Shall be easily set with dedicated selection switch and adjustment pot on unit control board.

b. Shall provide two stage cooling capacity control, the indoor fan speed is automatically controlled to meet the code-compliant <66% low fan speed and 100% at full fan speed operation. 

c. Blower fan shall be a Vane Axial fan design with 75% less moving parts than a conventional belt drive system. 

d. Shall be constructed of a high impact composite material on stator, rotor and air inlet casing. 

e. Shall be a patented / pending design with a corrosion resistant material and dynamically balanced. 

f. Shall have slow ramp up to speed capabilities to help reduce sound and comfort issues typically associated with single speed belt drive systems. 

g. Shall be a slide out design with removal of a few support brackets. 

3. Shall include an easily accessible Unit Control Board to conveniently and safely provide connection points for vital control functions such as: smoke detectors, phase monitor, economizer, thermostat, and low and high pressure switches. Controller shall also provide an intuitive means to adjust the indoor fan speed through a simple switch and pot adjustment design. 

· Coils: 

DX coil is 4-row and consists of copper tubes with sine-wave aluminum fins bonded to the tubes by mechanical expansion. Suction and liquid line connections or supply and discharge connections shall be made on the same side of the coil. 

1. Direct-expansion coils shall feature factory-installed thermostatic expansion valves (TXVs) for refrigerant control. The TXVs shall be Puron® R‑410A compatible and capable of external adjustment. Coil tubing shall be internally rifled to maximize heat transfer. 

2. Chilled water coils shall be rated for an operating pressure of not less than 2069 kPa (300 psig). 

· Operating Characteristics: 

1. When combined with matching 38AU condensing unit the system shall be capable of starting and running at ambient outdoor temperatures from 2°C (35°F) to 52°C (125°F) in cooling mode. 

2. Unit shall operate at ±10% from rated voltage. 

· Motor: 

1. Fan motor of the size and electrical characteristics specified on the equipment schedule shall be factory supplied and installed. 

2. Evaporator motors are designed specifically for Carrier and do not have conventional horsepower (hp) ratings listed on the motor nameplate. Motors are designed and qualified in the “air-over” location downstream of the cooling coil and carry a maximum continuous bhp rating that is the maximum application bhp rating for the motor; no “safety factors” above that rating may be applied. 

· Staged Air Volume System (SAV™) for 2-stage cooling models (40RF only - standard):

1. Evaporator fan motor.

a. Shall have permanently lubricated bearings.

b. Shall have a maximum continuous bhp rating for continuous duty operation; no safety factors above that rating.

· Special Features: 

1. Alternate Motor and Drive: 

An alternate high-static motor shall be available to meet the airflow and external static pressure requirements specified on the equipment schedule. 

2. External Paint: 

Where conditions require, units shall be painted with an American Sterling Gray finish. 

3. Hot Water Coil: 

Coil shall be 2-row, U-bend coil with copper tubes and aluminum plate fins bonded to the tubes by mechanical expansion. Coil shall be mounted in a galvanized steel housing that shall be fastened to the unit’s fan deck for blow-thru heating operation. Coil shall have maximum working pressure of 1034 kPa (150 psig). 

4. Steam Distributing Coil: 

Coil shall consist of one row of copper tubes with aluminum plate fins, and shall have inner steam distributing tubes. Coil shall be mounted in a galvanized steel housing and shall be fastened to the unit’s fan deck for blow-thru heating operation. Coil shall have maximum working pressure of 138 kPa at 126°C (20 psig at 260°F). 

5. Electric Heaters: 

Heaters for nominal 400-v, 3‑phase, 50 Hz shall be factory-supplied and field-installed as shown on the equipment drawings. Electric heat assembly shall be either ETL (U.S.A.) and ETL (Canada) or UL (U.S.A.) and cUL (Canada) agency approved, and shall have single-point power wiring. Heater assembly shall include contactors with 24-v coils, power wiring, 24-v control wiring terminal blocks, and a hinged access panel. Electric heaters shall not be used with air discharge plenum.

6. Air Discharge Plenum: 

Plenum shall be factory-supplied for field installation to provide free-blow air distribution for vertical floor-mounted units. A grille with movable vanes for horizontal or vertical airflow adjustment shall be included. Plenum shall be field-assembled and field-installed on the unit’s fan deck for blow-thru air distribution. Plenum shall not be used with electric heaters. 

7. Return-Air Grille: 

Grille shall be factory-supplied for field installation on the unit’s return air opening. 

8. Unit Subbase: 

Subbase assembly shall be factory-supplied for field installation. Subbase shall elevate floor-mounted vertical units to provide access for correct condensate drain connection. 

9. Economizers: 

a. Accessory Ultra Low Leak EconoMi$er X. (Field-installed) Economizer for ventilation or “free” cooling shall be factory provided for field installation on either return air opening of air handler. 

1) Integrated, gear driven opposing modulating blade design type capable of simultaneous economizer and compressor operation. 

2) Damper blades shall be galvanized steel with composite gears. Plastic or composite blades on intake or return shall not be acceptable. 

3) Shall include all hardware, actuator and controls to provide free cooling with outdoor air when temperature and/or humidity are below setpoints. 

4) Shall be equipped with gear driven dampers for both the outdoor ventilation air and the return air for positive air stream control. 

5) Ultra Low Leak design meets California Title 24 section 140.4 and ASHRAE90.1 requirements for 2 L/s per square meter (4 cfm/ft2) on the outside air dampers and 5 L/s per square meter (10 cfm/ft2) on the return dampers. 

6) Economizer controller on EconoMi$er X models shall be the Honeywell W7220 that provides: 

a) 2-line LCD interface screen for setup, configuration and troubleshooting. 

b) On-board Fault Detection and Diagnostics (FDD) that senses and alerts when the economizer is not operating properly, per California Title 24. 

c) Sensor failure loss of communication identification. 

d) Automatic sensor detection. 

e) Capabilities for use with multiple-speed indoor fan systems. 

f) Utilizing digital sensors: Dry bulb and Enthalpy. Accessory comes standard with dry bulb sensing. 

g) Field installing enthalpy sensor required. 

b. Accessory Standard Leak EconoMi$er IV (field-installed) Economizer for ventilation or “free” cooling shall be factory provided for field installation on either return air opening of air handler. 

1) Integrated, gear driven opposing modulating blade design type capable of simultaneous economizer and compressor operation. 

2) Damper blades shall be galvanized steel with composite gears. Plastic or composite blades on intake or return shall not be acceptable. 

3) Shall include all hardware, actuator and controls to provide free cooling with outdoor air when temperature and/or humidity are below setpoints. 

4) Shall be equipped with gear driven dampers for both the outdoor ventilation air and the return air for positive air stream control. 

5) Standard leak rate shall be equipped with dampers not to exceed 2% leakage at 1 in. wg pressure differential. 

6) Economizer controller on EconoMi$er IV models shall be Honeywell W7212 that provides: 

a) Combined minimum and DCV maximum damper position potentiometers with compressor staging relay. 

b) Functions with solid state analog enthalpy or dry bulb changeover control sensing. 

c) Contains LED indicates for when free cooling is available, when module is in DCV mode, when exhaust fan is closed. 

10. Overhead Suspension Package: 

Package shall include necessary brackets to support units in a horizontal ceiling installation. 

11. CO2 Sensor: 

Sensor shall provide the ability to signal the economizer to open when the space CO2 level exceeds the predetermined setpoint. 

12. Condensate Drain Trap: 

Trap shall have transparent, serviceable design for easy cleaning. Kit shall include overflow shutoff switch and wiring harness for connection to an alarm if desired. 
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