
NOTE: This specification is in the “Masterformat” as published by the Construction Specification Institute for use in a mechanical specification. 

Electric Cooling/Gas Heat Packaged Applied Rooftop Unit

HVAC Guide Specifications

Size Range: 20 to 60 Nominal Tons

Carrier Model Number: 48K

· (23 06 80) Schedules for Decentralized HVAC Equipment

· (23 06 80.13) Decentralized Unitary HVAC Equipment Schedule:

· (23 06 80.13.A.) Rooftop unit (RTU) schedule:

1. Schedule is per the project specification requirements.

· (23 07 16) HVAC equipment insulation

· (23 07 16.13) Decentralized, Rooftop Units:

· (23 07 16.13.A.) Air handling compartment (standard construction):

1. Interior cabinet panels shall be insulated with a minimum 1/2 in. thick, minimum 1-3/4 lb density, flexible fiberglass insulation. 

2. Access doors shall be insulated with a minimum 1/2 in. thick, minimum 1-3/4 lb density, flexible fiberglass insulation covered with galvanized steel liner on the air side (double wall). 

3. Access doors shall be hinged with tooled access latches.

4. The gas heat compartment shall be insulated with a minimum 1/2 in. thick, neoprene insulation.

5. The bottom of the base pan (exterior) shall be insulated with a minimum 1/2 in. thick, minimum 1-3/4 lb density, flexible fiberglass insulation.

6. Air touching doors and panels shall have a minimum nominal thermal efficiency rating of R4.

7. Insulation and adhesive shall meet NFPA 90A requirements for flame spread and smoke generation.

· (23 09 13) Instrumentation and control devices for HVAC

· (23 09 13.23) Sensors and Transmitters:

· (23 09 13.23.A.) Thermostats:

1. Thermostat shall:

a. Energize both “W” and “G” when calling for heat.

b. Have capability to energize up to two-stages of cooling, and two-stages of heating.

c. Include capability for occupancy scheduling.

· (23 09 13.23.B.) Sensors:

1. Standard sensors shall have outdoor air temperature, return air temperature, evaporator/DX reheat coil leaving air temperature, suction pressure (all circuits), condensing pressure (all circuits), and leaving evaporator refrigerant temperature (all circuits).

· (23 09 23) Direct Digital Control system for HVAC

· (23 09 23.13) Decentralized, Rooftop Units:

· (23 09 23.13.A.) Carrier SmartVu™ intelligent integrated unit controller with Direct Digital Control (DDC) shall:

1. Provide integrated unit operation for cooling, heating, and ventilation as well as monitoring, recording, and reporting capabilities. Controller shall also provide diagnostics and alarms of abnormal unit operation through the user interface. 

2. Operate standalone, with a two-stage cooling, two-stage heating thermostat, or via Carrier Comfort Network® (CCN) or BACnet building automation system (BAS) without the need for additional control modules, or adapters.

3. Have plug-and-play compatibility with Carrier i‑Vu® Open 8.0+ building automation system, including communication, points and properties pages, and graphics. 

4. Shall include a 7 in. color touch screen user interface with intuitive icon based navigation as the primary user interface. Keypad or dial interfaces or touchscreens less than 7 in. are not acceptable. 

5. Allow control access via virtual display using a secure, direct ethernet connection between the control and PC, without the need for special licenses or proprietary interface adapters or programs. 
6. Provide a minimum of four control interface access levels, including basic access (no password), user access (static password), service access (static password), and factory access (controlled password).

7. Provide the ability to read refrigerant pressures at local display, virtual display, or via BAS network without the use of external refrigerant gauges. 

8. Shall include a USB data port to allow for software upgrades and blackbox data collection without the need for special tools or programs. 

9. Provide service capabilities of:

a. Manual component test.

b. Service run mode.

c. Track component run hours and starts.

d. Data trending.

e. Alarm history.

10. Allow the use of multiple occupancy sources, including BAS, remote input, local schedules with 365 day real time clock, 8 occupancy schedules and 16 holiday schedules.

11. Shall include field use control inputs, including space temperature, space temperature offset, space relative humidity, supply air temperature, mixed air temperature, two-stage cool/heat thermostat (Y1, Y2, W1, W2, G), dehumidify switch, two demand/capacity limit switches, analog demand limit/third-party supply air temperature reset, pre-filter status switch, indoor air quality (IAQ)/third-party outdoor air damper control, IAQ switch, third-party supply static pressure reset/third-party indoor fan control, remote shutdown/occupancy switch, smoke detector/fire shutdown, emergency shut-down, smoke purge, fire pressurization, and fire evacuation as standard.

12. Shall include field use control outputs, including field provided modulating heat, alarm/auxiliary relay, and damper override relay as standard. 

13. Provide cooling and heating demand source configurations for space temperature sensor, two-stage cool/heat thermostat or network inputs, or return air temperature.

14. Provide supply air temperature based operation for cooling and modulating or multi-stage heat with user adjustable supply air temperature setpoints for low cool, high cool, VAV cool, low heat, high heat, and vent demands.

15. Shall include occupied cooling, unoccupied cooling, occupied heating, and unoccupied heating setpoints and maintain a 5°F temperature difference between cooling and heating set points to meet the latest ASHRAE 90.1 Energy Standard. Single setpoint configurations are not allowed. 

16. Provide the ability to perform cool-tempered venting and heat-tempered venting operation to prevent hot or cold discharge air during vent mode. 

17. Allow mechanical cooling operation down to 65°F (18.3°C) entering condenser coil through the staging of condenser fan speeds as standard.

18. Provide user-adjustable compressor lockouts based on outdoor air temperature and mixed air temperature, and user-adjustable heating lockouts based on outdoor air temperature. 

· (23 09 33) Electric and Electronic Control System for HVAC

· (23 09 33.13) Decentralized, Rooftop Units:

· (23 09 33.13.A.) General:

1. Shall be complete with self-contained low-voltage control circuit.

2. Shall utilize color-coded wiring.

3. Shall have wiring diagrams affixed to the interior door panels of each section. 

· (23 09 33.13.B.) Safeties:

1. Compressors:

a. Over-temperature.

b. Over-current.

c. High refrigerant circuit pressure switch.

2. Refrigeration System:

a. Indoor refrigerant leak detection. Sensor with leak dissipation control. Units without leak dissipation control are not acceptable.

3. Heating section shall be provided with the following minimum protections:

a. Indoor fan on switch.

b. Inducer fan speed sensor.

c. High temperature limit switches.

d. Flame rollout switch.

e. Flame proving controls.

· (23 09 93) Sequence of Operations for HVAC Controls

· (23 09 93.13) Decentralized, Rooftop Units:

· (23 09 93.13.A.) INSERT SEQUENCE OF OPERATION

· (23 40 13) Panel Air Filters

· (23 40 13.13) Decentralized, Rooftop Units:

· 
23 40 13.13.A.) Standard Pre-filter Section

1. Shall consist of factory-installed, disposable 2 in. pleated filters of commercially available sizes, with a minimum rating equivalent to MERV 5 unless optional filters are selected.

· (23 81 19) Self-Contained Air Conditioners

· (23 81 19.16) Large-Capacity Self-Contained Air Conditioners:

· (23 81 19.13.A.) General:

1. Outdoor, rooftop mounted, electrically controlled, heating and cooling unit utilizing a fully hermetic scroll compressor(s) for cooling duty and gas combustion for heating duty.

2. Factory-assembled, single-piece heating and cooling unit. Contained within the unit enclosure shall be all factory wiring, piping, refrigerant charge, operating oil charge, microprocessor-based control system and associated hardware.

3. Unit shall include a factory refrigerant charge Puron Advance™ (R-454B) refrigerant with a global warming potential (GWP) of 467. Units containing refrigerants with a GWP greater than 467 are not acceptable. 

4. Unit shall ship as a single piece and shall be installed in accordance with the manufacturer’s instructions.

5. Unit must be selected and installed in compliance with local, state, and federal codes.

· (23 81 19.13.B.) Quality Assurance:

1. Unit meets and exceeds ASHRAE 90.1 (latest edition) minimum efficiency requirements.

2. Unit performance shall be certified in accordance with AHRI Standard 340/360 (latest edition).

3. Unit shall be designed to conform to ASHRAE 15 (latest editions).

4. Gas heater shall be designed to conform with in accordance with ANSI Standard Z21.47 (U.S.A.)-20212021/CSA Standard 2.3 (Canada). 

5. Insulation and adhesive shall meet NFPA 90A requirements for flame spread and smoke generation.

6. Unit casing shall be capable of withstanding a minimum 500-hour salt spray exposure per ASTM B117 (scribed specimen).

7. Unit shall be manufactured in a facility registered by ISO 9001:2015.

8. Roof curb shall be designed to conform to National Roofing Contractors Association (NRCA) criteria per Guideline B-1986.

9. Unit shall pass an automated factory run test, including validation of refrigerant circuit performance, verification of operation of key components. A run test certificate shall ship with the unit. 

10. Unit shall be designed in accordance with UL Standard 1995 or 60335-2-40, including tested to withstand rain. Compliance shall be listed with UL and UL Canada. 

· (23 81 19.13.C.) Delivery, Storage, and Handling:

1. Unit shall be stored and handled per manufacturer’s recommendations.

2. Lifting by crane requires spreader bars.

3. Unit shall only be stored or positioned in the upright position.

· (23 81 19.13.D.) Project Conditions:

1. As specified in the contract.

· (23 81 19.13.E.) Operating Characteristics:

1. Unit shall be capable of starting and running in mechanical cooling from 65°F (8.3°C) to 115°F (46.1°C) entering condenser air temperature.

2. Unit shall have a minimum of 3 stages of cooling capacity. 

3. Unit shall discharge supply air vertically or horizontally as shown on drawings.

4. Unit shall operate based on supply air temperature cooling.

5. Unit shall provide two-stages of gas heat.

· (23 81 19.13.F.) Electrical Requirements:

1. Main power supply voltage, phase, and frequency must match those required by the manufacturer. 

2. The unit power panel shall have a short circuit current rating (SCCR) of no less than 10 kA. 

3. The single point electrical connection shall be at a factory-installed terminal block in the power panel. 

4. Power wiring shall be a copper conductor or aluminum and sized for no less than 167°F (75°C).

5. Separate enclosures shall be provided for high and low voltage components. 

· (23 81 19.13.G.) Unit Cabinet:

1. Unit cabinet shall be constructed of galvanized steel (designated G60 per ASTM Standard A653) and shall be bonderized with a pre‑painted finish or powder-coat on the outer surface. 

2. Unit cabinet exterior shall be capable of withstanding ASTM Standard B117 500-hour salt spray test.

3. Unit cabinet interior top and side panels (supply air touching) shall be lined minimum 1/2 in. thick, 1.5-lb density, fiberglass insulation.

4. Unit cabinet shall have an insulation rating of R4.

5. Unit shall be available in the factory dedicated supply and return openings. 
6. Basepan:

a. Unit shall have base rails on a minimum of 2 sides.

b. Shall include a minimum of four lifting lugs to support rigging shackles for maneuvering and overhead rigging.

c. Base rail shall be a minimum of 16 gauge thickness.

d. Shall have a single thru-the-base power coupling and primary and secondary thru-the-base control couplings. 

e. Bottom shall be lined with minimum 1/2 in. thick, 1.5-lb density, fiberglass insulation.

7. Condensate Pan:

a. Shall be a sloped condensate drain pan made of galvanized steel.

b. Shall use a single, drain connector through the side of the unit. Connection shall be made per manufacturer’s recommendations.

8. Gas Connections:

a. All gas piping connecting to unit gas valve shall enter the unit cabinet at a single location on side of unit. 

9. Electrical Connections:

a. All unit power wiring shall enter the power box at the bottom or back. 

b. Thru-the-base capability.

1) Standard unit shall have a thru-the-base power and control couplings in the basepan.

2) No basepan penetration, other than those authorized by the manufacturer, is permitted.

10. Access Doors:

a. Hinged access doors in the air handling section shall be double wall construction with a galvanized steel liner and 0.5 in thick, 1.5-lb density fiberglass insulation. 

b. At a minimum, access doors must be provided on the filter section, indoor fan motor section, compressor section, control box, and power box. The air handling doors shall seal against a rubber gasket to prevent air and water leakage. 

c. All doors shall require the use of tools to open the door to help prevent unauthorized access.

11. Access Panels:

Removable panels shall be provided on areas that require infrequent access. 

· (23 81 19.13.H.) Gas Heat:

1. General:

a. Low and high capacity gas heat options shall be available.

b. Shall be factory configured for natural gas (NG) and shall be field convertible to propane (LP) using an accessory kit. 

c. Heat exchanger shall be an induced draft design. Positive pressure heat exchanger designs shall not be allowed.

d. Shall incorporate a direct-spark ignition system and redundant main gas valve.

e. Gas supply pressure at the inlet to the rooftop unit gas valve must match that required by the manufacturer.

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

2. Control:

a. The gas heater shall be controlled by an integrated gas controller (IGC) microprocessor. 

b. IGC board shall notify users of fault using an LED (light-emitting diode).

c. Unit shall be equipped with anti-cycle protection with one short cycle on unit flame rollout switch or 4 continuous short cycles on the high temperature limit switch. Fault indication shall be made using an LED.

d. Required gas heat stage signals shall be provided by SmartVu controls. 

3. Heat Exchanger:

a. The heat exchanger shall be of the tubular section type constructed of a minimum of 20-gauge steel coated with an aluminum-silicone alloy for corrosion resistance.

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

c. Burners shall incorporate orifices for rated heat output up to 2000 ft (610 m) elevation. Additional accessory kits may be required for applications above 2000 ft (610 m) elevation, depending on local gas supply conditions.

d. Each heat exchanger tube shall contain multiple dimples for increased heating effectiveness.

4. Induced Draft System:

a. Shall be a direct-drive, single inlet, forward-curved centrifugal type.

b. Shall be made from steel with a corrosion resistant finish.

c. Shall have permanently lubricated sealed bearings.

d. Shall have inherent thermal overload protection.

· (23 81 19.13.I.) Coils:

1. Evaporator (Standard):

a. Shall be round tube, plate fin style coil with aluminum fins mechanically bonded to internally grooved copper tubes (Al/Cu).

b. Tube diameter shall be no less than 3/8 in. OD (outside diameter).

c. Sizes 20-34: Coils shall be fully active during cooling operation.

d. Sizes 40-60: Coils shall be intertwined between circuits.

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

2. Condenser (Standard):

a. Shall be a microchannel design, constructed of an aluminum alloy. The coils shall have a series of flat tubes containing a series of multiple, parallel flow microchannels layered between the refrigerant manifolds. 

b. Microchannel coils shall consist of a two-pass arrangement.

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

· (23 81 19.13.J.) Refrigerant Circuit:

1. Refrigerant circuit shall have the following control, safety, and maintenance features:

a. Single circuit refrigerant circuit on sizes 20‑34 for optimal performance and efficiency. Dual refrigerant circuits on sizes 40-60. 

b. Electronic expansion valve (EXV) metering devices on all models. Thermostatic expansion valves (TXV) are not acceptable.

c. Refrigerant filter drier. 

d. Service ports on suction and discharge lines.

e. Sight glass.

f. Fusible plug.

2. Compressors:

a. The unit shall have a maximum of two, unequally sized compressors per refrigerant circuit to ensure proper oil management and maximize cooling stages. Units with more than two compressors per circuit are not acceptable. 

b. Compressors shall be mounted on rubber-in-shear vibration isolation. 

c. Each compressor shall have a crankcase heater that is only on when the compressor is off and the outdoor air temperature is below 80°F (26.6°C).

· (23 81 19.13.K.) Pre-Filter Section:

1. The standard pre-filter is listed in Part 7 — “(23 40 13) Panel Air Filters” on page 127.

2. Shall have a minimum 2 in. vertical pre-filter rack.

3. Unit shall ship with a factory provided filter hook.

4. Filters shall be accessible through a hinged access door.

· (23 81 19.13.L.) Indoor Fan:

1. Motor:

a. Shall be an inverter duty rated, open drip proof (ODP) induction motor. Non-inverter rated motors are not acceptable. 

b. Shall include a fixed pitch pulley. 

c. Each unit shall have a minimum of three motor horsepower sizes. 

d. Shall be capable of operating at 110% of rated horsepower under appropriate conditions.

e. 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.

2. Variable Frequency Drive (VFD)

a. All units shall include a variable frequency drive for the indoor fan motor. Single speed or multi-speed motors are not acceptable. 
b. The VFD shall be factory-installed and wired inside the unit cabinet. The motor shall be controlled by the SmartVu control via modbus communication. Field-installed or standalone VFDs are not acceptable.

3. Fan:

a. Sizes 20-50: Shall be a belt driven fan assembly with a single, solid fan shaft and two, double width/double-inlet, forward curve fans. 

b. Size 60: Shall be a belt driven fan assembly with two, solid fan shafts that are connected by a coupler and three, double width/double-inlet, forward curve fans. NOTE: Hollow shafts are not acceptable. 

c. Fan shaft bearings shall be of the pillow-block type with positive locking collar and lubrication provisions with a life of 200,000 hours at design operating conditions in accordance with ANSI B3.15. 

d. The fan bearings shall contain a factory grease charge. 

e. Shall include a fixed pitch pulley. 

f. Fan and motor shall be statically and dynamically balanced. 

4. Control:

a. The indoor fan speed shall be controlled by SmartVu controls. 

b. The default indoor fan control shall be staged air volume (SAV™) based on cooling or heating capacity.

1) The control shall provide a minimum of four fan speeds in cooling and two fan speeds in heating. 

2) The control shall be field configurable for SAV demand, constant volume (CV), or third-party modulation. 

c. Variable Air Volume (VAV): 
The control shall default to multi-zone variable air volume (MZ-VAV) supply pressure indoor fan control for multi-zone applications. 

1) Shall have a supply pressure transducer with 0 to 5 in. wg range and low side pressure port reading atmospheric pressure. Requires field supplied and installed high side pressure tubing and duct pressure pick-up port. 

2) The control shall be field configurable for SAV, single-zone variable air volume (SZ-VAV), constant volume, or third-party modulation.

· (23 81 19.13.M.) Condenser Fans:

1. Motor:

a. Shall be a three-phase totally enclosed motor. Single-phase motors are not acceptable. 

b. Shall use permanently lubricated bearings.

c. Must be statically and dynamically balanced.


2. Fans (Standard):

a. Sizes 20-30, 40-60: Shall be a direct-driven propeller type fan constructed of metal.

b. Size 34: Shall be a direct-driven AeroAcoustic™ composite condenser fan with swept fan blades and blade edge optimization to reduce radiated sound.

c. Must be protected by PVC-coated steel wire safety guards.

d. Shall discharge air vertically.

· (23 81 19.13.N.) Manual Outdoor Air Damper (Standard):

1. Shall have pressure activated (no actuator) damper assembly, sized to allow up to 25% outdoor air at maximum position. The damper is open when the indoor fan is on and closes when the indoor fan is off. Units with no outdoor air intake are not acceptable. 

2. Must include an adjustable maximum position stopper.

3. Must include factory-supplied, field-installed outdoor air intake hoods and screens. 

· (23 81 19.13.O.) Factory-Installed Options:
Factory-installed options must be installed by the original equipment manufacturer. Third-party installed options are not acceptable (except where noted).

1. Multi-stage Gas Heat:

a. The unit shall have a factory-installed multi-stage gas heat system with a minimum of 5 stages of heat.

b. Shall include a stainless steel heat exchanger. Aluminum coated steel heat exchangers are not acceptable.

c. Shall be controlled based on supply air temperature.

d. Shall include a factory-supplied, field-installed supply air temperature (SAT) duct sensor. 

2. Stainless Steel Heat Exchanger:

The unit shall include a stainless steel gas heat exchanger. Aluminum coated steel heat exchangers are not acceptable. 

3. Low-Sound Package:

a. The unit shall have factory-installed low sound condenser fans and compressor sound blankets that reduce sound output during cooling or dehumidification operation.

b. Shall include only AeroAcoustic™ composite condenser fans with swept fan blades and blade edge optimization to reduce radiated sound and allows for lower rpm operation. Metal condenser fans are not acceptable. 

c. Must include vertically extended shrouds on all condenser fans to reduce radiated sound at ground levels. 

4. Low Ambient:

a. All condenser fans shall be modulated by a variable frequency drive using Greenspeed® Intelligence control to optimize performance and allow mechanical cooling down to –10°F (–23.3°C) under appropriate conditions. Staged condenser fans on any circuit are not acceptable. 

b. Shall include extended lubrication lines for the indoor fan shaft bearings that are obstructed by condenser fan VFDs. 

5. Humidi-MiZer Adaptive Dehumidification:

a. The unit shall have a factory-installed dehumidification system that allows dehumidification in cooling, venting, or heating modes using a variable mixture of warm liquid refrigerant and hot gas refrigerant as a reheat source. Reheat systems that use only hot gas or liquid refrigerant in dedicated coils are not acceptable. 

b. During dehumidification mode, the compressors shall control to cooling coil temperature (CCT, an approximation of supply air dew point temperature) and the reheat system shall be modulated to supply air temperature. 

c. The dehumidification system shall have an e‑coated reheat coil, on/off reheat valve, modulating condenser bypass valve, interconnecting refrigerant piping, and cooling coil leaving air temperature sensor. Requires the enthalpy and humidity sensing options (OARH and RARH). 

d. When the dehumidification system must provide cool, dehumidified air, the reheat coil shall utilize liquid refrigerant as a reheat source (sub-cooling mode). The further cooling of the liquid refrigerant increases the evaporator dehumidification capacity and improves latent capacity. 

e. When the dehumidification system must provide warm, dehumidified air, the reheat coil shall utilize hot gas refrigerant as a reheat source (hot gas mode). The use of hot gas refrigerant allows for higher discharge air temperatures to be achieved compared to sub-cooling mode.

f. When the dehumidification system must dehumidify air and supply it between cool and warm, a modulated mix of hot gas and warm liquid refrigerant is supplied to the reheat coil as a reheat source.

g. The control shall provide configurations for dehumidification demands based on space relative humidity, return air relative humidity, or a discrete dehumidification input.

h. The control shall provide configurations to prevent dehumidification demands with low cool, high cool, VAV cool, low heat, high heat, or vent demands for improved space temperature control.

6. Digital Compressor:

a. The unit shall include a lead, digital compressor that provides an infinite number of capacity steps for improved supply air temperature control and low load capability. Units with a lead fixed speed compressor are not acceptable. 

b. The unit shall comply with ASHRAE 90.1 requirements for a minimum of 4 stages of cooling capacity and minimum capacity of no more than 20% for systems that modulate airflow to maintain space temperature. 

7. Double-wall Construction:

a. The unit shall include double-wall top and side panels on the unit air handling section for wipe down capability and fiber free operation. 

b. The interior liner shall be constructed of galvanized steel. Aluminum or composite liners are not acceptable.

8. Agion®
 Double-wall Construction:

a. The unit shall include double-wall top and side panels on the unit air handling section for wipe down capability and fiber free operation. 

b. The interior liner on air handling section panel and doors shall be constructed of galvanized steel with Agion® antimicrobial coating. Aluminum or composite liners or other anti-microbial coatings are not acceptable.

9. Double-wall Bottom:

The unit shall include a galvanized liner over the bottom base pan insulation for protection in installations where the bottom is exposed, such as slab or structure mounted. 

10. Stainless Steel Drain Pan:

The unit shall have a factory-installed condensate drain pan constructed of 409 stainless steel for corrosion protection.

11. E-Coated Condenser Coils:

a. The unit shall have factory-installed e-coated MCHX condenser coils for corrosion protection.

b. Coating shall be flexible epoxy polymer coating uniformly applied to all coil external surface areas without material bridging between fins or louvers. Coating process shall ensure complete coil encapsulation, including all exposed fin edges.

c. E-coat thickness of 0.8 to 1.2 mil with topcoat having a uniform dry thickness from 1.0 to 2.0 mil on all external coil surface areas, including fin edges, shall be provided. 

d. Coated coils shall have hardness characteristics of 2H per ASTM D3363-00 and cross-hatch adhesion of 4B-5B per ASTM D3359-02.

e. Coated coils shall have superior impact resistance with no cracking, chipping, or peeling per NSF/ANSI 51-2002 Method 10.2. Impact resistance shall be up to 160 in./lb per ASTM D2794-93.

f. E-coated aluminum microchannel coils shall be capable of withstanding more than 8,000-hour salt spray test in accordance with the ASTM (U.S.A.) B-117 Standard.

12. E-coated Evaporator Coil:

a. The unit shall have factory-installed, e‑coated Al/Cu evaporator coil(s) for corrosion protection.

b. Coating shall be flexible epoxy polymer coating uniformly applied to all coil external surface areas without material bridging between fins or louvers. Coating process shall ensure complete coil encapsulation, including all exposed fin edges.

c. E-coat thickness of 0.8 to 1.2 mil with topcoat having a uniform dry thickness from 1.0 to 2.0 mil on all external coil surface areas, including fin edges, shall be provided. 

d. Coated coils shall have a hardness characteristics of 2H per ASTM D3363-00 and cross-hatch adhesion of 4B-5B per ASTM D3359-02.

e. Coated coils shall have superior impact resistance with no cracking, chipping, or peeling per NSF/ANSI 51-2002 Method 10.2. Impact resistance shall be up to 160 in./lb per ASTM D2794-93. 

f. E-coated aluminum microchannel coils shall be capable of withstanding an 3,000-hour salt spray test in accordance with the ASTM (U.S.A.) B-117 Standard.

13. Shaft Grounding Rings:

The unit shall include shaft grounding rings on the indoor fan motor. 

14. Variable Frequency Drive (VFD) Bypass:

The unit shall include a VFD bypass device to allow indoor fan operation in the event the indoor fan VFD is inoperable.

15.  Totally Enclosed Fan Cooled Motor:

The unit shall include a TEFC indoor fan motor.

16. Humidity and Enthalpy Sensing:

The unit shall have factory-installed outdoor air relative humidity and return air relative humidity sensors for use with dehumidification (return air relative humidity demand) or free cooling control (enthalpy or differential enthalpy changeover, outdoor air dew point lockout).

17. 
Return Air CO2:

a. The unit shall have a factory-installed return air CO2 sensor to help detect space IAQ.

b. The sensor shall be mounted in the unit return air section and shall measure carbon dioxide (CO2) concentration in parts per million with an accuracy of ±3%.

c. The sensor shall be connected to the control system to display the IAQ and for use as part of demand controlled ventilation (DCV) or IAQ override control.

18. Outdoor Air Measuring:

a. The unit shall have an airflow transmitter with thermal dispersion type airflow sensing probes. 

b. The airflow reading accuracy shall be within ±5%.

c. The airflow information shall be viewable from the user interface and available as a network point.

d. The probes shall ship loose in the unit for field installation in the outdoor air intake hoods. 

19. Ultra-Low Leak Economizer:

a. The unit shall have a factory-installed economizer assembly with modulating outdoor air and return air dampers with damper actuator(s) for ventilation and free cooling operation.

b. The economizer shall be controlled by the unit controller. Separate, standalone economizer control systems are not acceptable. 

c. 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.

d. Actuator shall have a spring-return feature which shuts dampers upon a power interruption or unit shutdown. Actuators are capable of internal diagnostics.

e. The unit controller shall have configuration to control ventilation based on indoor fan speed, outdoor air cfm, indoor air quality mapping, third-party minimum position control, or third-party full control.

f. The economizer shall be controlled by the unit controller and shall meet California Title 24, ASHRAE 90.1 and IECC Fault Detection and Diagnostic (FDD) requirements.

g. The unit controller shall have configurations to allow free cooling based on outdoor air temperature and differential outdoor air and return air temperature as standard. 

1) Configurations shall also be available for outdoor air enthalpy, differential outdoor air and return air enthalpy, outdoor air enthalpy switch, or outdoor air dew point (humidity and enthalpy sensor option required).

h. Must include factory-supplied, field-installed outdoor air intake hoods. 

20.  Barometric Relief:

a. The unit shall have a factory-installed barometric relief system with relief hoods and two pressure-activated damper assemblies in the unit return air section for relieving building pressure during free cooling operation.

b. The damper shall start to open when back pressure exceeds approximately 0.04 in. wg and shall gravity close when back-pressure is reduced. 

21. Multi-stage Power Exhaust:

a. The unit shall have a factory-installed exhaust system with four (sizes 20-50) or six (size 60), direct-drive forward curve fans with single-phase motors, barometric dampers, and exhaust air hoods for applications with vertical return.

b. The control system shall have configurations to control the exhaust fan based on outdoor air damper position.

c. The exhaust assemblies ship tilted into the unit for shipping and rigging and are field tilted out for final installation.

22. Multi-stage Power Exhaust with Building Pressure Control:

a. The unit shall have a factory-installed exhaust system with four (sizes 20-50) or six (size 60), direct-drive forward curve fans with single-phase motors, barometric dampers, and exhaust air hoods for applications with vertical return.

b. The unit shall have a factory-installed building pressure transducer with –0.25 to 0.25 in. wg range and low side pressure port reading atmospheric pressure. Requires field-supplied and installed high side pressure tubing and space pressure pick-up port. 

c. The control system shall have configurations to control the exhaust fan based on outdoor air damper position or building pressure.

d. The exhaust assemblies ship tilted into the unit for shipping and rigging and are field tilted out for final installation. 

23. Power and Control for Accessory Multi-Stage Power Exhaust with Building Pressure Control:

a. The unit shall have a factory-installed power terminal block, control contractors, and updated unit nameplate to support single-point power and control for accessory multi-stage power exhaust systems for horizontal return applications. 

b. The unit shall have a factory-installed building pressure transducer with –0.25 to 0.25 in. wg range and low side pressure port reading atmospheric pressure. Requires field supplied and installed high side pressure tubing and space pressure pick-up port. 

c. The control system shall have configurations to control the exhaust fan based on outdoor air damper position or building pressure.

d. The accessory multi-stage power exhausts must be ordered separately and are field-installed in the return ductwork. 

24. Power and Control for High Capacity Power Exhaust:

a. The unit shall have a factory-installed power terminal block, control provisions, and updated unit nameplate to support single-point power and control for accessory multi-high capacity exhaust systems for vertical or horizontal return applications. 

b. The unit shall have a factory-installed building pressure transducer with –0.25 to 0.25 in. wg range and low side pressure port reading atmospheric pressure. 
NOTE: Requires field-supplied and installed high side pressure.

c. The control system shall have configurations to control the exhaust fan based on outdoor air damper position or building pressure.

d. The accessory high capacity power exhausts must be ordered separately and are field-installed in the return ductwork for horizontal return or on the outside of the unit cabinet for vertical return tubing and space pressure pick-up port.

25. Powered Convenience Outlet:

a. The unit shall have a factory-installed 115-v, ground-fault protected (GFI) duplex outlet for loads of up to 10A total.

b. The outlet shall be powered from the unit power feed, using a factory-installed mains to 115-v transformer connected to the load side of the unit terminal block. When the main unit power feed is disconnected, power to the outlet is also disconnected.

c. Fusing shall be provided on both the line side and load side of the transformer.

d. The outlet shall be accessible from outside the unit.

e. The unit nameplate minimum circuit ampacity (MCA) and maximum over-current protection (MOCP) shall have the outlet amp draw.

26. Unpowered Convenience Outlet:

a. The unit shall have a factory-installed 115-v, ground-fault protected (GFI) duplex outlet for loads of up to 15A total.

b. The outlet requires a field-supplied and installed 115-v power source.

c. The outlet shall be accessible from outside the unit.

d. Does not include a transformer.

27. Non-Fused Disconnect:

a. The unit shall have a factory-installed, non-fused disconnect for disconnecting the unit power feed during maintenance or servicing. 

b. The disconnect shall be installed in the unit power box with an interlocking, through-the-door style disconnect handle. External disconnects are not acceptable.

c. The disconnect shall be nominally sized to meet or exceed National Electric Code (NEC) requirements for combination loads. Field-provided breakers or fuses are still required for over-current protection. 

d. The disconnect handle shall support lock-out and tag-out locks.

28. Power Monitor:

a. The unit shall have a factory-installed power monitor to help protect against damage from abnormal power. 

b. The monitor shall be normally closed and shall detect phase loss and phase reversal.

c. The monitor shall trigger the control emergency shutdown to shut down the unit when a fault is detected.

29. High Short Circuit Current Rating (SCCR):

a. The unit shall have factory-installed power box with upgraded high voltage components to provide an SCCR rating of 65 kA for 208/230/460-v units or 25 kA for 575-v units.

b. Shall include a terminal block for power connection.

c. The unit nameplate must reflect the high SCCR rating.

d. Requires field-provided J-type fuses and fuse holder to be installed and wired before the unit terminal block.

30. Condensate Overflow Switch:

a. The unit shall have a factory-installed condensate overflow switch to help protect against clogged drain pans.

b. The overflow switch shall be an conducting type. Float switches are not acceptable. 

31. Pre-Filter Status Switch and Access Door Retainers:

a. The unit shall have a factory-installed pressure measuring switch across the entire pre-filter bank to detect when the filters are dirty. 

b. The unit shall have factory-installed retainers on all access doors to hold the doors open during maintenance.

c. The pressure switch shall be field-set and adjustable from 0-2 in. wg.

d. The dirty filter alert shall be viewable from the control interface.

e. The door retainer shall be rod and stopper type with multiple stopping points.

32. Return Air Smoke Detector:

The unit shall have a factory-installed smoke detector in the return air section of the unit, to shut down the unit when smoke is detected.

33. Service Pack:

a. The unit shall have factory-installed discharge and suction line isolation valves on the compressor tandem assembly and a replaceable core filter drier assembly with isolation valves on all circuits to facilitate faster service. 

b. The unit shall include extended lubrication lines with lube ports for the far side fan shaft bearings and coupler (size 60 only). The lube ports are accessible from the indoor fan motor access door. 

34. Chicago Refrigerant Relief Valve:

a. The unit shall have a factory-installed, pressure-activated, mechanical relief valve in all refrigerant circuits to comply with Chicago Building Code. Fusible plugs are not acceptable.

b. The relief valve shall activate at 650 psig. 

c. The relief valve shall have a National Pipe Thread (NPT) connection for field relief outlet piping.

35. 2 in. MERV 8 Pre-Filters:

The unit shall have a factory-installed 2 in. pre-filter rack with 2 in. MERV 8 pleated filters.

36. 4 in. MERV 8 Pre-Filters:

The unit shall have a factory-installed 4 in. pre-filter rack with 2 in. MERV 8 pleated filters.

37. 4 in. MERV 13 Pre‑Filters:

The unit shall have a factory-installed 4 in. pre-filter rack with 4 in. MERV 13 pleated filters.

38. Ultraviolet (UV-C) Fixtures:

a. Unit shall have factory-installed fixtures for field-provided and installed UV-C emitters. 

b. Fixtures shall be mounted down stream of the evaporator coil.

c. Fixtures shall have factory wiring with evaporator door interlock switch, disconnect switch, and UV safe view port.

d. Fixtures require field-provided and installed 115-v power supply. 
�Third-party trademarks and logos are the property of their respective owners.
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