
Indoor and Outdoor Air Handlers

HVAC Guide Specifications 

Size Range: 400 to 8500 Nominal Cfm
Carrier Model Numbers: 39SH,SV,SM,SR

· General

· SYSTEM DESCRIPTION

· Central station air handler designed to provide air to a conditioned space as required to meet specified performance requirements for ventilation, heating, cooling, filtration and distribution. Unit shall be assembled for draw-thru applications and blow-thru applications with HEPA filtration and shall be arranged to discharge conditioned air horizontally or vertically as shown on the contract drawings.

· Unit with a direct-expansion cooling coil shall have the capability to be used in a refrigerant circuit in conjunction with air-cooled condensing units.

· QUALITY ASSURANCE

· Unit performance shall be rated in accordance with AHRI (Air-Conditioning, Heating and Refrigeration Institute) Standard 430 for Central Station Air-Handling Units and subject to verification of rating accuracy by AHRI-sponsored, third party testing.

· Coils shall be designed to comply with AHRI Standard 410.

· Direct expansion coils shall be designed and tested in accordance with ANSI/ASHRAE (American National Standards Institute/American Society of Heating, Refrigerating, and Air-Conditioning Engineers) 15 Safety Code for Mechanical Refrigeration, latest edition.

· Unit shall be constructed in accordance with ETL and ETL, Canada, standards and shall carry the ETL and ETL, Canada, labels.

· DELIVERY, STORAGE AND HANDLING

Unit shall be stored and handled in accordance with the unit manufacturer's instructions.

· Products

· EQUIPMENT

· General:

1.  Unit shall be a factory-assembled central station air handler. Unit may consist of a fan and coil section with factory-installed chilled water or direct expansion coil, preheat or reheat coil, heating coil section, filter section, and/or mixing box as indicated on the equipment schedules.

· Unit Cabinet:

1. 
External panels shall have a minimum thickness of 20 gauge galvannealed steel and are to be covered with a polyurethane based powder coat. Internal parts are to be built from heavy gauge galvanized steel.

2. Units shall pass 500-hour salt spray test as described in ASTM (American Society for Testing and Materials) B-117.

3. Large access panels shall be provided to permit full access to internal components. The structural integrity of the cabinets shall remain unaffected by the removal of any or all access panels. Double-walled hinged access doors shall be available on double-walled outdoor units.

4. 39SR, 39SHC, and 39SHF unit panels shall have 2 layers of insulation with 22-ga sheet metal liner.

5. Condensate drain pans shall be constructed of either plastic, galvanized steel or stainless steel.

6. Internal pipe chase for coil piping in 39SR units.

7. Optional anti-microbial powder coating, passing a 750-hour salt spray test, on 39SHC and 39SHF units.

· Insulation:

Insulation shall have a minimum thickness of 3/4 inch. 

1. 39SH and 39SV units with double-wall finish shall have Exact-O-Kote
 IAQ insulation between the inner and outer panels while double-wall 39SR panels shall contain Tuf-Skin1 insulation. Double-wall finish shall not be available on 39SM units.

2. Closed cell foam insulation shall be a flexible, polymer based, low density, closed cell, chemically inert foam sheet insulation. Density of closed cell foam insulation shall be 1.5 lb per cubic foot.

3. Indoor air quality (IAQ) insulation shall be fiberglass insulation with an acrylic coating. Coating is formulated with an immobilized EPA (Environmental Protection Agency) registered, anti-microbial agent to protect against microbial growth.

4. Tuf-Skin II insulation shall be dual density fiberglass insulation that has a high density skin and a low density core.

5. Insulation and adhesive shall meet NFPA (National Fire Protection Association) 90A requirements  for  flame spread and smoke generation.

· Fan Section:

1. Fan housing shall be constructed of heavy gauge steel with die-formed inlet cones.

2. Fans shall be double width, double inlet type, with forward-curved blades, centrifugal type.

3. The 39SHC and 39SHF units shall be equipped with direct drive plenum fans. Fans shall be backward curved, galvanized steel, painted, with fixed hub.

4. The 39SHC and 39SHF units are equipped with a rubberized canvas inlet collar assembly and rubber-in-shear vibration isolators.

5. Fans shall be statically and dynamically balanced.

6. The fan shaft shall be solid cold rolled steel designed such that its operating speed is below its first critical speed.

7. Fan bearings shall be rubber mounted, self aligning, sealed cartridge, permanently lubricated ball bearings and shall provide dependable fan operation for an average life of 200,000 hours.

8. Fans on 39SH, SV, and SR units shall be internally isolated with rubber grommets.

9. Fan motor shall be standard duty, single speed, 1750 rpm, single or 3-phase 60 Hz, suitable for continuous duty at 104°F (40°C) in 115, 208, 230, 277 v. Three-phase motors shall be available in 208, 230, or 460 v. 39SM and 39SR unit single-phase motors shall be provided with resilient mount. The 39SV unit motors shall be provided with resilient mount and automatic reset thermal overload protection. Fan motors have open drip-proof construction. Fan motors shall be bolted to an adjustable platform to facilitate belt tension and alignment. Motors shall be NEMA (National Electrical Manufacturers Association) B,T-frame design.

10. The 39SHC and 39SHF units shall be equipped with a direct drive plenum fan motor of open drip proof (ODF) construction. Motors shall be single speed, 60 Hz, 3600 rpm, suitable for continuous duty at 104°F. Single phase motor available in 115, 208, 230, or 277 volts. Three phase motors are available in 208, 230, or 460 volts. Motors are NEMA-premium and rated for use with VFD. Three phase motors in 575 volt (60 Hz), as available. 

11. Units shall be provided with ETL listed motor start/stop station (MSS) with 24-v transformers, terminal strips, and interlocking on/off switch with lockout/tagout capability (39SM units) or disconnect switch (39SV units). Motors without thermal overload shall have motor starters with overload protection. The MSS is not available with 2-speed motors or 39SH units with electric heat.

12. Drive shall be of the V-belt type. Variable pitch motor sheaves are to be furnished for ease and accuracy in balancing the system and adjusting the required air volume. The blower sheave shall be cast iron single groove with split tapered bushing that is keyed to the blower shaft.

13. Variable frequency drive (VFD) is pre-programmed to protect motor from over-current and to allow field supplied fan speed control signal via 0 to10 VDC input on VFD.

· Coils:

1. Coils shall be of the staggered tube type constructed with seamless copper tubes and headers, and deep corrugated aluminum fins with straight edges. Manufacturer shall supply full depth collars, drawn in the fin stock to provide accurate control of fin spacing and completely cover the copper tubes to lengthen coil life. The tubes are to be mechanically expanded into the fins for a permanent primary to secondary surface bond, assuring maximum heat transfer efficiency. Coils for 39SR, 39SV, and 39SH units shall be factory leak tested at 400 psig air pressure, and 39SM units shall be tested at 450 psig air pressure.

2. Steam coils shall be inner distributing tube (IDT) construction.

3. 39SM units shall allow a maximum of 10 total rows between heating and cooling coils. 39SR units shall have a maximum of 8 total rows. 39SHC and 39SHF units shall have a maximum of 12 total rows.

4. Hydronic coils shall be equipped with a mechanical air vent. Manual air vents are not provided with the 39SHC and 39SHF units. Air removal is the responsibility of the installer.

5. Heat pump conversion kit available for field mounting on 39SM, 39SR and 39SHK units.

6. 39SV units are standard left hand (looking at front of unit) to include chilled water coil stu-bouts and electrical and drain connections.

· Electric Heaters:

1. Electric heaters shall have automatic resets for primary protection and manual resets for secondary protection.

2. There shall be circuit fusing on heaters over 48 amps per UL (Underwriters Laboratories) and NEC (National Electrical Code).

3. Electric heater plenum section shall be made of minimum 20 gauge steel.

4. Heater shall have a standard 24-vac NEMA (National Electrical Manufacturers Association) 1 control panel with hinges and automatic latch-on cover.

5. Heater shall have a standard 24-vac control circuit and class 2 transformer.

6. Air pressure switch frames shall be made of sturdy galvanized steel with rugged steatite insulators and double threaded stainless steel stud bolts.

7. Heating elements shall be open wound nickel/chrome alloy supported by ceramic insulators on plated steel brackets.

8. Heater internal wiring shall be made of stranded copper wire with insulation rated for 105°C.

9. The entire heater modulates on a 0 to 10 volt DC or 4 to 20 mA control signal.

10. 240-v heaters shall be derated 25% for use in 208-v applications. 240-v heaters shall be de-rated 8% for use in 230-v applications.

11. 39SH electric heaters shall be tied into the unit's main power connection so as to create a single point power connection for the unit and the heater. Single point power is not available on 39SV and 39SM units with electric heat. Electric heat is not available on 39SR, 39SHC, or 39SHF units.

· Filter Sections:

1. One set of MERV 8 disposable filters shall be provided by the manufacturer with the units.

2. 39SHC and 39SHF units shall be provided with one set of 2 in. pleated MERV 8 and one set of 4 in. pleated MERV 13 filters. A single MERV 16 final HEPA or a single MERV 14 cartridge filter shall be provided on the 39SHF unit in addition to the pleated filters.

· Damper Sections:

1. Mixing boxes shall include low leak damper assemblies constructed of welded steel channel frames with 18 gauge galvanized steel blades, die formed stiffeners and full blade stop. Stainless steel side seals and vinyl blade seals to reduce leakage shall be standard. All hardware shall be zinc plated with brass pivot points and bronze oilite bearings. Shafts shall be corrosion resistant steel. Dampers shall be compliant with ASHRAE 90.1 and meet California Title 24 requirements. Maximum leak rate shall be 4 cfm/sq ft at 1 in. w.g. differential pressure. 

2. Mixing box shall be fully insulated with 3/4 in. Tuf-Skin II insulation.

· Economizer Packages:

1.  Economizers shall include weather hood and low-leak damper assemblies constructed of steel channel frames with 18 gauge galvanized steel blades, die-formed stiffeners and full blade stop. Stainless steel side seals and vinyl blade seals to reduce leakage shall be standard. All hardware shall be zinc plated with brass pivot points and bronze oilite bearings. Shafts shall be corrosion resistant steel. Dampers shall be compliant with ASHRAE 90.1 and meet California Title 24 requirements. Maximum leak rate shall be 4 cfm/sq ft at 1 in. w.g. differential pressure. Includes motor, enthalpy control, mixed air sensor and transformer relay for 208/230/1 volt units. Economizers ship separate for field assembly to unit.

2. Manual fixed outdoor-air dampers for 0 to 35% or 0 to 100% outdoor air.

3. Motorized fixed outdoor-air damper for 0 to 100% outdoor air.

· Electrical Accessories:

1. Motor start/stop station shall include a terminal strip, 24-v Class 2 transformer (75-va), motor relay, contactor, or starter and interlocking dis-connect.

2. Variable Frequency Drives available on 39SHC and 39SHF units:

a. 
Referenced Standards and Guidelines:

1) Institute on Electrical and Electronic Engineers (IEEE)

a) IEE 519-2014, Guide for Harmonic Content and Control.

2) Underwriters Laboratories (as appropriate)

a) UL508

b) UL508A

c) UL508C

3) National Electrical Manufacturer’s Association (NEMA) ICS 7.0, AC Adjustable Speed Drives

4) International Electrotechnical Commission (IEC) EN/IEC 61800-3

5) National Electric Code (NEC) NEC 430, 120, Adjustable-Speed Drive Systems

b. Qualifications:

1) VFDs and options shall be UL listed for Canada and US. 

2) CE Mark – The base VFD shall conform to the European Union Electromagnetic Compatibility directive, a requirement for CE marking. 

3) RoHS compliance.

4) UL type enclosures tested to meet NEMA specifications.

c. Factory-mounted variable frequency drives (VFDs) shall be wired to factory-supplied motors.

d. Factory-supplied VFDs are programmed and started up from the factory and qualify the VFD, through ABB, for a 24-month warranty from date of commissioning or 30 months from date of sale, whichever occurs first.

e. The VFD parameters are programmed into the controller and removable keypad. In the event that the VFD fails and needs replacement, the program can then be uploaded to the replacement VFD via the original keypad.

f. The VFD shall provide full rated output from a line of ±10% of nominal voltage. The VFD shall continue to operate without faulting in a range from +30% to –35% of nominal voltage.

g. VFDs shall be capable of continuous full load operation under the following environmental operating conditions: 

1) 10 to 40°C (14 to 104°F) ambient temperature. Operation above this range shall be possible with derate.

2) Altitude 0 to 3300 feet above sea level. Operation to 6600 feet shall be allowed with a 10% reduction from VFD full load current.

3) Humidity less than 95%, non-condensing.

h. All VFDs shall have the following standard features:

1) All circuit boards shall be coated to protect against corrosion.

2) All VFDs shall have the same customer interface, including digital display, and keypad, regardless of horsepower rating. The keypad shall be removable, capable of remote mounting and allow for uploading and downloading of parameter settings as an aid for start-up of multiple VFDs. 

3) The keypad shall include Hand-Off-Auto selections and manual speed control. The drive shall incorporate “bump less transfer” of speed reference when switching between “Hand” and “Auto” modes. There shall be fault reset and “Help” buttons on the keypad. The Help button shall include “on-line” assistance for programming and troubleshooting.

4) There shall be a built-in time clock in the VFD keypad. The clock shall have a battery backup with 10 years minimum life span.

5) The VFDs shall utilize pre-programmed application macros to facilitate start-up.

6) The VFD shall have cooling fans that are designed for easy replacement. 

7) The VFD shall be capable of starting into a coasting load (forward or reverse) up to full speed and accelerate or decelerate to set point without tripping or component damage (flying start). 

8) The VFD shall have the ability to automatically restart after an over-current, over-voltage, under-voltage, or loss of input signal protective trip. The number of restart attempts, trial time, and time between attempts shall be programmable.

9) The overload rating of the drive shall be 110% of its normal duty current rating for 1 minute every 10 minutes. 

10) The VFD shall provide a loss-of-load output based on a User Defined Load Curve. The drive shall be programmable to signal the loss-of-load condition via a keypad warning, Form-C relay output, and/or over the serial communications bus. The loss-of-load condition sensing algorithm shall include a programmable time delay that will allow for motor acceleration from zero speed without signaling a false loss-of-load condition. 

11) The VFD shall include PID algorithms that allow the VFD to control of the motor.

12) If the input reference is lost, the VFD shall give the user the option of; (1) stopping and displaying a fault, (2) running at a programmable preset speed, or (3) hold the VFD speed based on the last good reference received. The drive shall be programmable to signal this condition via a keypad warning, Form-C relay output and/or over the serial communication bus.

13) The VFD shall have programmable “Sleep” and “Wake up” functions to allow the drive to be started and stopped from the level of a process feedback signal.

i. All VFDs to have the following features:

1) Three (3) programmable critical frequency lockout ranges to prevent the VFD from operating the load continuously at an unstable speed. The lockout range must be fully adjustable, from 0 to full speed.

2) Two (2) PID controllers shall be standard in the drive, allowing pressure or flow signals to be connected to the VFD, using the microprocessor in the VFD for the closed-loop control. The PID set point shall be adjustable from the VFD keypad, analog inputs, or over the communications bus. There shall be two independent parameter sets for the PID controller and the capability to switch between the parameter sets via a digital input, serial communications or from the keypad. The independent parameter sets are typically used for night setback, switching between summer and winter set points, etc.

3) There shall be an independent, second PID loop that can utilize the second analog input and modulate one of the analog outputs to maintain the set point of an independent process (i.e. valves, dampers, etc.). All set points, process variables, etc. to be accessible from the serial communication network.

4) Two (2) programmable Analog Inputs shall accept current or voltage signals. 

5) One (1) programmable Analog Outputs (0 to 20 mA or 4 to 20 mA). The outputs may be programmed to output proportional to Frequency, Motor Speed, Output Voltage, Output Current, Motor Torque, Motor Power (kW), DC Bus voltage, Active Reference, Active Feedback, and other data.

6) Five (5) programmable Digital Inputs for maximum flexibility in interfacing with external devices. All digital inputs shall be programmable to initiate upon an application or removal of 24VDC.

7) One (1) programmable, digital Form-C Relay Output. 

8) One (1) programmable, Digital Output. Transistor output PNP. The relay shall be rated for a maximum switching current of 100 mA at 30VDC.

9) Run permissive circuit - for damper, proof of flow path prior to drive operation.

10) The VFD control shall include a programmable time delay for VFD start and a keypad indication that this time delay is active.

11) Seven (7) programmable preset speeds.

12) Two independently adjustable ACCEL and DECEL ramps with 1 to 1800 seconds adjustable time ramps.

13) The VFD shall include a carrier frequency control circuit that reduces the carrier frequency based on actual VFD temperature.

14) The VFD shall include password protection against parameter changes.

j. The keypad shall include a backlit LCD display. The display shall be in complete English words for programming and fault diagnostics. All VFD faults shall be displayed in English words. The keypad shall include programming assistants.

k. All applicable operating values shall be capable of being displayed in engineering (user) units. A minimum of three operating values from the list below shall be capable of being displayed at all times. The display shall be in complete English words (alpha-numeric codes are not acceptable):

1) Output Frequency

2) Motor Speed 

3) Motor Current

4) Motor Torque

5) Motor Power (kW)

6) DC Bus Voltage

7) Output Voltage

l. The VFD shall include a fireman’s override input DI point. The VFD shall operate at a programmed predetermined fixed speed or in a specific fireman’s override PID algorithm that automatically adjusts motor speed based on override set point and feedback. The mode shall override all other inputs (analog/digital, serial communication, and all keypad commands), except customer defined safety run interlocks, and force the motor to run in one of the two modes above. “Override Mode” shall be displayed on the keypad. Upon removal of the override signal, the VFD shall resume normal operation, without the need to cycle the normal digital input run command.

m. Serial Communications

1) The VFD shall have an EIA-485 port as standard. The standard protocols shall be Modbus, Johnson Controls N2, Siemens Building Technologies FLN, and BACnet. Each individual drive shall have the protocol in the base VFD. The use of third party gateways and multiplexers is not accept-able.

2) The BACnet connection shall be an EIA-485, MS/TP interface operating at 9.6, 19.2, 38.4, or 76.8 Kbps. The connection shall be tested by the BACnet Testing Labs (BTL) and be BTL Listed.

3) Serial communication capabilities shall include, but not be limited to; run-stop controls, speed set adjustment, and lock and unlock the keypad. The drive shall have the capability of allowing the BAS to monitor drive operating data, such, as process variable feedback, output frequency, current (in amps),% torque, power (kW), kilowatt hours (resettable), operating hours (resettable), and drive temperature. The BAS shall also be capable of monitoring the VFD relay output status, digital input status, and all analog input and analog output values. All diagnostic warning and fault information shall be transmitted over the serial communications bus. Remote VFD fault reset shall be possible. 

n. EMI/RFI filters. All VFDs shall include EMI/RFI filters. The onboard filters shall allow the VFD assembly to be CE Marked and the VFD shall meet product standard EN 61800-3 for Second environment (Category C3, C4).

�Exact-O-Kote and Tuf-Skin are trademarks of Johns Manville, Inc.
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