
Applied Packaged Cooling Unit and Applied Packaged Cooling Unit with Gas Heat — Variable Air Volume Application

HVAC Guide Specifications — 
Section 48/50A3,A5,A7,A9

Size Range: 20 to 60 Tons, Nominal (Cooling)

Carrier Model Number: 48A3, 48A5, 48A7, 48A9, 50A3, 50A5, 50A7, 50A9

·  General

· SYSTEM DESCRIPTION

Outdoor roof curb or slab mounted, electronically controlled heating and cooling unit utilizing hermetic scroll compressors with crankcase heaters for cooling duty and gas heat or electric heat. Units shall discharge supply and return air vertically or horizontally as shown on contract drawings. EERs (Energy Efficiency Ratios) shall meet requirements of ASHRAE (American Society of Heating, Refrigeration, and Air-Conditioning Engineers) Standard 90.1-2013.

· QUALITY ASSURANCE

· Unit shall be rated in accordance with AHRI (Air-Conditioning, Heating, and Refrigeration Institute) Standard 340/360, latest edition.

· Unit shall be designed to conform to ANSI/ASHRAE 15 (latest edition), ASHRAE 62, and UL (Underwriters Laboratories) Standard 1995.

· Unit shall be listed by UL and UL Canada as a total package.

· The 48A3,A5,A7,A9 units shall be designed to conform with ANSI (American National Standards Institute) Standard Z21.47 (U.S.A.) / CSA (Canadian Standards Association) Standard 2.3, Gas-Fired Central Furnaces.

· Roof curb shall be designed to NRCA (National Roofing Contractors Association) criteria per Bulletin B‑1986.

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

· The management system governing the manufacture of this product is ISO (International Organization for Standardization) 9001:2015 certified.

· DELIVERY, STORAGE AND HANDLING

Unit shall be stored and handled per manufacturer’s recommendations noted in the unit installation manual.

· Products

· EQUIPMENT

· General:

Factory-assembled, single-piece heating and cooling unit. Contained within the unit enclosure shall be all factory wiring, piping, refrigerant charge (R-410A), operating oil charge, dual refrigerant circuits, microprocessor-based control system and associated hardware, and all special features required prior to field start-up.

· Unit Cabinet:

1. Constructed of galvanized steel, bonderized and precoated with a baked enamel finish.

a. Top cover shall be 18-gauge sheet metal with 0.75-in. thick, 1.5-lb density, fiberglass insulation.

b. Access panels and doors shall be 20-gauge sheet metal with 0.5-in. thick, 1.5-lb density, fiberglass insulation.

c. Corner and center posts shall be 16-gauge galvanized steel.

d. Basepans in the heating and return air sections shall be 16-gauge galvanized steel.

e. Basepans in the condenser section shall be 16-gage galvanized steel.

f. Compressor rail shall be 12-gauge galvanized steel.

g. Condensate pan shall be 16-gauge aluminized steel.

h. Air baffles shall be 18-gauge galvanized steel with 0.5-in. thick, 1.5-lb density, fiberglass insulation.

i. Base rail shall be 14-gauge galvanized steel.

j. Fan deck (indoor and outdoor section) shall be 16-gauge galvanized steel.

2. Unit casing shall be capable of withstanding 500-hour salt spray exposure per ASTM (American Society for Testing and Materials) B117 (scribed specimen).

3. Sides shall have person-sized insulated hinged access doors for easy access to the control box and other areas requiring servicing. Each door shall seal against a rubber gasket to help prevent air and water leakage and be equipped to permit ease and safety during servicing.

4. Interior cabinet surfaces shall be sheet metal lined or insulated with flexible fire-retardant material, coated on the air side.

5. Unit shall have a factory-installed sloped condensate drain connection made from an aluminized steel or optional stainless steel.

6. Equipped with lifting lugs to facilitate overhead rigging.

7. Filters shall be accessible through a hinged access panel.

· Fans:

1. Indoor Evaporator Fans:

a. Double-width/double-inlet, centrifugal, belt driven, forward-curved type with single outlet discharge.

b. Fan shaft bearings shall be of the pillow-block type with positive locking collar and lubrication provisions.

c. Statically and dynamically balanced.

d. Evaporator fan shaft bearings shall have a life of 200,000 hours at design operating conditions in accordance with ANSI B3.15.

e. Solid fan shaft construction for size 020-050 units and two-piece solid fan shaft construction on the size 060 unit.

2. Condenser Fans:

a. Fans shall be direct-driven propeller type only, with corrosion-resistant blades riveted to corrosion-resistant steel supports for all size 020-050 units and the size 060 unit with optional condenser coil. Size 060 units with the microchannel condenser coil shall have a direct driven, 9-blade airfoil cross section, reinforced polymer construction, and shrouded-axial type fans with inherent corrosion resistance.

b. Fans discharge air vertically upward and are protected by PVC coated steel wire safety guards.

c. Statically and dynamically balanced.

3. Supply Fan Drive:

Unit shall be equipped with variable frequency drive (VFD) inverter. The VFD shall be installed inside the unit cabinet and shall be factory mounted, wired, and tested. The VFD shall control motor speed to maintain set point static pressure at the sensor tube location of the supply duct pressure transducer (the transducer is factory provided and installed; sensor tube must be field routed). The control system may be field-adjusted to maintain supply duct static pressure set points from 0 in. wg to 3.5 in. wg.

The variable frequency drive shall include the following features:

a. Full digital control with direct control from the unit ComfortLink controls.

b. Insulated Gate Bi-Polar Transistors (IGBT) used to produce the output pulse width modulated (PWM) waveform, allowing for quiet motor operation.

c. Inverters capable of operation at a frequency of 8 kHz, so no acoustic noise shall be produced by the motor.

d. Self diagnostics.

e. Personal lockout code for additional security.

f. Critical frequency avoidance.

g. RS485 capability standard.

h. Electronic thermal overload protection.

i. 5% swinging chokes for harmonic reduction and improved power factor.

j. All printed circuit boards shall be conformal coated.

k. Shall, through ABB, qualify for a 24-month warranty from date of commissioning or 30 months from date of sale, whichever comes first.

· Compressors:

1. Fully hermetic, scroll type compressors with overload protection and short cycle protection with minimum on and off timers.

2. Factory rubber-in-shear mounted for vibration isolation.

3. Reverse rotation protection capability.

4. Crankcase heaters shall only be activated during compressor off mode.

· Coils:

1. Standard evaporator coil shall have aluminum plate fins mechanically bonded to seamless internally grooved copper tubes with all joints brazed.

2. Standard condenser coil shall be microchannel design. The coil shall have a series of flat tubes containing a series of multiple, parallel flow microchannels layered between the refrigerant manifolds. Microchannel coils shall consist of a two-pass arrangement. Coil construction shall consist of aluminum alloys for the fins, tubes, and manifolds.

3. Coils shall be leak tested at 150 psig and pressure tested at 650 psig.

4. Optional condenser coil shall have aluminum plate fins mechanically bonded to seamless internally grooved copper tubes with all joints brazed.

5. Optional pre-coated aluminum-fin coils shall have a durable epoxy-phenolic coating to provide protection in mildly corrosive coastal environments. Coating shall be applied to the aluminum fin stock prior to the fin stamping process to create an inert barrier between the aluminum fin and copper tube. Epoxy-phenolic barrier shall minimize galvanic action between dissimilar metals.

6. Copper-fin coils shall be constructed of copper fins mechanically bonded to copper tubes and copper tube sheets. Galvanized steel tube sheets shall not be acceptable. A polymer strip shall prevent coil assembly from contacting the sheet metal coil pan to minimize potential for galvanic corrosion between coil and pan. All copper construction shall provide protection in moderate coastal environments.

7. E-coated coils shall have a flexible epoxy polymer coating uniformly applied to all coil surface areas without material bridging between fins. Coating process shall ensure complete coil encapsulation. Color shall be high gloss black with gloss—60 deg of 65 to 90% per ASTM D523-89. Uniform dry film thickness from 0.8 to 1.2 mil on all surface areas including fin edges. Superior hardness characteristics of 2H per ASTM D3363-92A and cross-hatch adhesion of 4B-5B per ASTM D3359-93. Impact resistance shall be up to 160 in./lb (ASTM D2794-93). Humidity and water immersion resistance shall be up to minimum 1000 and 250 hours respectively (ASTM D2247-92 and ASTM D870-92). Corrosion durability shall be confirmed through testing to be no less than 6000 hours salt spray per ASTM B117-90. Coil construction shall be aluminum fins mechanically bonded to copper tubes.

· Gas Heating Section (48 Series Only):

1. Induced-draft combustion type with energy-saving direct spark ignition systems and redundant main gas valves.

2. The heat exchanger shall be of the tubular section type constructed of a minimum of 20-gauge steel coated with a nominal 1.2 mil aluminum-silicone alloy for corrosion resistance. Optional stainless steel heat exchangers shall be available.

3. Burners shall be of the in-shot type constructed of aluminum coated steel.

4. All gas piping shall enter the unit cabinet at a single location.

5. Induced Draft Fans:

a. Direct-driven, single inlet, forward-curved centrifugal type.

b. Statically and dynamically balanced.

c. Made from steel with a corrosion-resistant finish.

6. High-corrosion areas such as flue gas collection and exhaust areas shall be lined with corrosion resistant material.

· Refrigerant Components:

Unit shall be equipped with dual refrigerant circuits each containing:

1. Solid core filter drier.

2. Thermostatic expansion valve.

3. Fusible plug.

· Filter Section:

Standard filter section shall be supplied with 2-in. thick disposable fiberglass filters.

· Controls and Safeties:

1. Unit ComfortLink Controls:

a. Scrolling marquee display.

b. CCN (Carrier Comfort Network®) capable.

c. Unit control with standard suction pressure and condensing pressure transducers.

d. Shall provide a 5°F temperature difference between cooling and heating set points to meet ASHRAE 90.1, energy standard.

e. Shall provide and display a current alarm list and an alarm history list.

f. Automatic compressor redundancy.

g. Service run test capability.

h. Shall accept input from a CO2 sensor (both indoor and outdoor).

i. Configurable alarm light shall be provided which activates when certain types of alarms occur.

j. Compressor minimum run time (3 minutes) and minimum off time (3 minutes) are provided.

k. Service diagnostic mode.

l. Optional integrated economizer control or two-position self-closing adjustable outside-air damper.

m. Minimum of 3 capacity stages of mechanical capacity control (excluding hot gas bypass) controlled with logic to maintain supply air temperature set point.

n. Optional minimum load valve for additional capacity stage.

o. Unit shall be complete with self-contained low voltage control circuit.

2. Safeties:

a. Unit shall incorporate a solid-state compressor lockout which provides optional reset capability at the space thermostat should any of the following safety devices trip and shut off compressor:

1) Compressor lockout protection provided for either internal or external overload.

2) Low-pressure protection.

3) Freeze protection (evaporator coil).

4) High-pressure protection (high pressure switch or internal).

5) Compressor reverse rotation protection.

6) Loss of charge protection.

7) Welded contactor protection.

b. Supply-air sensor shall be located in the unit and should be used for economizer control and compressor stage control.

c. Induced draft heating section (48 Series) shall be provided with the following minimum protections:

1) High-temperature limit switch.

2) Induced-draft motor speed sensor.

3) Flame rollout switch.

4) Flame proving controls.

5) Redundant gas valve.

· Operating Characteristics:

1. Unit shall be capable of starting and running at 115°F ambient outdoor temperature per maximum load criteria of AHRI Standard 340/360.

2. Unit with standard controls will operate in cooling down to an outdoor ambient temperature of 32°F.

3. Unit shall be provided with fan time delay to prevent cold air delivery.

· Electrical Requirements:

1. All unit power wiring shall enter unit cabinet at a single location.

2. Unit shall have a short circuit current rating (SCCR) of 5 kA.

· Motors:

1. Compressor motors shall be cooled by refrigerant gas passing through motor windings and shall have either internal line break thermal and current overload protection or external current overload modules with compressor temperature sensors.

2. All condenser-fan motors shall be totally enclosed 3-phase type with permanently lubricated ball bearings, class F insulation and internal, automatic-reset thermal overload protection or manual reset calibrated circuit breakers.

3. All indoor fan and power exhaust motors 5 hp and larger shall meet the minimum efficiency requirements as established by the Energy Independence and Security Act (EISA) of 2007.

· Special Features:

Certain features are not applicable when the features designated * are specified. For assistance in amending the specifications, contact your local Carrier Sales Office.

1. Variable Capacity Compressor:

A lead circuitvariable capacity compressor shall be available for constant volume, staged air volume, and variable air volume configurations. The ComfortLink control system shall be capable of unloading this compressor in an infinite number of steps from 100% of compressor capacity down to 50% of compressor capacity. 

2. Humidi-MiZer® Adaptive Dehumidification:

The Humidi-MiZer dehumidification system shall be factory installed with an e-coated reheat coil and shall provide greater dehumidification of the occupied space by using two modes of dehumidification instead of the normal design cooling mode of the unit:

a. Subcooling mode shall further subcool the hot liquid refrigerant leaving the condenser coil when both temperature and humidity in the space are not satisfied.

b. Hot gas reheat mode shall mix a portion of the hot gas from the discharge of the compressor with the hot liquid refrigerant leaving the condenser coil to create a two-phase heat transfer in the system, resulting in a neutral leaving-air temperature.

c. The system shall be equipped with modulating control valves to provide precise leaving air temperature control. On-off, cycling type control shall not be acceptable.

d. Reheat coil shall be e-coated as standard.

3. Ultra Low Leak Economizer:

Dry bulb, differential dry bulb temperature, optional enthalpy, or optional differential enthalpy controlled integrated type consisting of dampers, actuator, and linkages in conjunction with control system to provide primary cooling using outdoor air, conditions permitting, supplemented with mechanical cooling when necessary.

a. Economizer shall meet the requirements of the California Energy Commission Title 24 economizer requirements.

b. Dampers shall be a gear-driven ultra low leakage type with blade and edge seals. Dampers shall exhibit a maximum leakage rate of 3 cfm per square foot of area at 1 in. wg pressure differential when tested in accordance with AMCA (Air Movement and Control Association) Standard 500.

4. Barometric Relief Damper Package:

a. Package shall include damper, seals, hardware, and hoods to relieve excess internal pressure.

b. Damper shall close due to gravity upon unit shutdown.

5. Power Exhaust:

Package shall include a multiple exhaust fan (centrifugal style) fan, 1 Hp 208-230, 460 v direct-drive motor, and damper for vertical flow units with economizer to control over-pressurization of building. Control shall be through ComfortLink controls based on optional building pressure sensor. On size 020-050 units, 4 stages of control shall be available. On size 060 units, 6 stages of control shall be available.

6. Liquefied Propane Conversion Kit (48 Series):

Kit shall contain all the necessary hardware and instructions to convert a standard natural gas unit for use with liquefied propane gas.

7. Convenience Outlet:

Shall be factory installed and internally mounted with an externally accessible 115-v, 15 amp GFI (ground fault interrupter), female receptacle with hinged cover. A step-down transformer and overload protection shall be included so no additional wiring is necessary unless the field-wired outlet has been requested. When applied with a unit-mounted disconnect, the outlet shall be wired to the load side of the disconnect so the outlet will shut off with the disconnect.

8. Non-Fused Disconnect Switch:

Shall be factory installed, internally mounted, and UL approved. Non-fused switch shall provide unit power shutoff. Shall be accessible from outside the unit and shall provide power off lockout capability.

9. Electric Heater (50 Series Units Only):

Electric resistance heaters shall be factory-installed, nichrome element type, open wire coils with 0.29 in. inside diameter, insulated with ceramic bushings, and include operating and safety controls. Coil ends are staked and welded to terminal screw slots.

10. Hail Guard, Condenser Coil Grille:

Shall protect the condenser coil from hail, flying debris, and damage by large objects without increasing unit clearances.

11. CO2 Sensor:

The CO2 sensor shall have the ability to monitor CO2 levels and relay information to the controller. The controller will use CO2 level information to modulate the economizer and provide demand controlled ventilation. The sensor shall be available as a field-installed or factory-installed return air sensor or a remote space sensor.

12. Return Air Smoke Detector:

The smoke detector shall send input to the controller to shut down the unit in case smoke is detected. The smoke detector shall be factory installed in the return air section or shall be available as a field-installed accessory.

13. Filter Status:

The filter status switch shall be a pressure differential switch and will indicate a dirty filter. The switch shall be available as field or factory installed.

14. Humidity Sensor:

A humidity sensor will allow for outside air enthalpy changeover control using the standard outside air dry bulb sensor and the accessory humidity sensor. When both an outside and return air humidity sensor are used, differential enthalpy changeover can be supported.

15. Two-Position Damper:

A two-position damper shall admit up to 25% outdoor air during fan operation and shall close when the fan is off. The damper position shall be mechanically adjustable.

16. 4-Inch Filters:

Optional filter section shall be supplied with 4-in. thick MERV (Minimum Efficiency Reporting Value) 7 pleated fiberglass filters.

17. Control Expansion Module (CEM):

Shall provide the following additional optional features:

a. Remote set point.

b. Demand limit control.

c. Remote economizer position.

d. Fire and smoke control override control.

e. Remote sensor monitoring.

f. Fan status switch monitoring.

18. Bypass for Supply Fan VFD (Variable Frequency Drive):

Units may be equipped with an optional manual bypass switch which allows the supply fan VFD to be electrically bypassed.

19. BACnet
 Communication Option:

Shall provide factory-installed communication capability with a BACnet MS/TP network. Allows integration with i-Vu® Open Control System or a BACnet Building Automation System.

20. Modbus1Protocol Translator:

A controller-based module shall provide CCN to MODBUS Remote Terminal Unit (RTU) protocol conversion.

21. LonWorks1 Protocol Translator:

A controller-based module shall provide CCN to LON FT-10A ANSI/EIA-709.1 protocol conversion.

22. Navigator™ Display Module:

The Navigator display module shall be a portable hand-held display module with a minimum of 4 lines and 20 characters per line, of clear English, Spanish, Portuguese, or French language. Display menus shall provide clear language descriptions of all menu items, operating modes, configuration points and alarm diagnostics. Reference to factory codes shall not be accepted. An industrial grade coiled extension cord shall allow the display module to be moved around the chiller. Magnets shall hold the display module to any sheet metal panel to allow hands-free operation. Display module shall have NEMA (National Electrical Manufacturers Association) 4x housing suitable for use in outdoor environments. Display shall have back light and contrast adjustment for easy viewing in bright sunlight or night conditions. The display module shall have raised surface buttons with positive tactile response.

23. Staged Gas Heat (48A3,A5 only):

The control shall have the option for control of the gas heat to a discharge air temperature by sequencing on the gas cells to provide up to 11 stages of capacity. The control shall be integrated directly into the main unit controls and shall include leaving air temperature sensors to ensure that high temperatures do not occur during the operation of the staged gas heat.

24. Full Perimeter Roof Curbs (Horizontal and Vertical):

Shall be formed of 14-gauge galvanized steel with wood nailer strip and shall be capable of supporting entire unit weight.

25. Security Grille (48/50A060 Unit with MCHX [microchannel heat exchanger] Only):

Factory-installed grille shall limit access to compressor and condenser coil area to authorized personnel only.

26. Double Wall Option:

Unit cabinet shall have double wall construction featuring flexible fire retardant fiberglass insulation sandwiched between pre-painted exterior panels and galvanized steel inner panels.

27. Compressor Sound Blanket:

Field-installed accessory, consisting of compressor sound blankets which are used to mitigate the level of outdoor sound. Available in both single and tandem arrangements.

28. Low Outdoor Sound Condenser Fans:

Low sound condenser fan system shall be provided to reduce outdoor sound levels. 

29. Greenspeed® Intelligence:

a. This factory-installed option shall regulate outdoor fan motor speeds in response to the saturated condensing temperature of the refrigeration circuits and local ambient conditions.

b. The control shall be capable of operating the rooftop unit with outdoor temperature at –20°F.

c. Fans shall be direct-driven shrouded-axial propeller type fans only, with 9-blade AeroAcoustic™ airfoil cross section, reinforced polymer construction blades bolted to corrosion resistant steel supports for all size 020-050 units and the size 060 unit with optional condenser coil.

d. Fans discharge air vertically upward and are protected by PVC coated steel wire safety guards.

e. Fans are statically and dynamically balanced.

f. The condenser fan motors will be VFD driven.

g. Compressor blankets will be applied to mitigate the level of outdoor sound on all refrigerant compressors. They shall be weather resistant are applied in both single and tandem arrangements.

h. Unit efficiency is maximized by monitoring refrigerant system and ambient conditions and controlling condenser fan performance.

30. Low Ambient Control:

a. This factory-installed option shall regulate outdoor fan motor speeds in response to the saturated condensing temperature of the refrigeration circuits and local ambient conditions.

b. The control shall be capable of operating the rooftop unit mechanical cooing with outdoor temperature at –20°F. 

31. Phase Loss Protection:

If the phases of the electric supply are out of sequence, or if one phase is missing, the contacts will never close. If a phase is lost while the phase monitor is energized, the contacts will open immediately and will remain open until the error is corrected. 

32. Extended Lube Lines:

factory-installed nylon lube line extensions shall be provided to the far side fan motor bearings to allow bearing lubrication from the fan motor access door. 

33. Hot Gas Bypass (HGBP):

A factory-installed hot gas bypass valve shall be available on the lead circuit to provide additional unloading capability for standard scroll compressors. HGBP shall only be active at the lowest stage of capacity.
�Third-party trademarks and logos are the property of their respective owners.
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