This master should be used by designers working on Port of Portland construction projects and by designers working for PDX tenants (“Tenants”).  Usage notes highlight a few specific editing choices, however the entire section should be evaluated and edited to fit specific project needs.

SECTION 238100 - DECENTRALIZED UNITARY HVAC EQUIPMENT
PART 1 -  GENERAL

1.1 DESCRIPTION

A. This section describes rooftop-mounted packaged air-conditioning units, condensing units, and fan-coil units.

1.2 RELATED WORK SPECIFIED ELSEWHERE

A. Section 230500, Common Work Results for HVAC

B. Section 230520, Piping Specialties for HVAC Piping

C. Section 230529, Hangers and Supports for HVAC Piping and Equipment

D. Section 230545, Seismic Restraints for HVAC Piping and Equipment

E. Section 230548, Vibration and Seismic Controls for HVAC Piping and Equipment

F. Section 230553, Identification for HVAC Piping and Equipment

G. Section 230593, Testing, Adjusting, and Balancing

H. Section 230719, HVAC Insulation

I. Section 230900, Instrumentation and Controls for HVAC

J. Section 232000, HVAC Piping

K. Section 232923, Variable-Frequency Motor Controllers

L. Section 233400, HVAC Fans

M. Section 234000, HVAC Air Cleaning Devices

N. Section 238200, Convection Heating and Cooling Units

1.3 REFERENCES

A. NEC:  National Electrical Code

1.4 SUBMITTALS

A. For systems, equipment, and components specified herein, submit product/material data; shop drawings; operation and maintenance data; as-constructed data; installation, startup, and testing manuals; operation and maintenance manuals; and as-constructed drawings.

1. Shop Drawings:  Include details of construction, dimensions, arrangement of components, isolation, filters, etc.

2. Product Data:  Show performance data, standard items and accessories, and operating weight.

Use only if Commissioning Section 019100 is included in the project manual.

B. For systems, equipment, and components specified herein, submit commissioning plans and schedules; checkout, startup, operational, functional and final acceptance test plans, procedures, checklists, and reports; systems manuals; and operation and maintenance training plans.

PART 2 -  PRODUCTS

2.1 ROOFTOP-MOUNTED, VARIABLE SPEED, PACKAGED AIR-CONDITIONING UNIT

A. Acceptable Manufacturers:  Trane, Daikin/McQuay, Carrier, York, AAON, or equal.

B. Description:  Roof-mounted, variable packaged speed air-conditioning unit designed for full curb mounting, hot water heating coil, capacities as indicated, factory assembled, wired, piped, tested and shipped in one piece with UL listing.

C. Unit casing shall be heavy gauge galvanized steel, phosphatized and coated with baked enamel finish, gasketed and insulated with 1-inch, 1-pound density glass fiber insulation.

D. Refrigeration system shall be air-cooled with refrigerant line filter drier, factory refrigerant charge, high and low pressure cut-outs, and loss of charge protection.  Low ambient operation to 0ºF.  Units with two compressors shall have dual refrigeration circuits with independent safety controls.

E. Compressors:  Hermetic type compressor with positive constant pressure lubrication, current and thermal overloads, crankcase heater, time delay, and anti-recycle relays.  Compressor shall be of the same manufacture as the unit.

F. Cooling Coils:  Provide indoor coils of non-ferrous construction with aluminum fins mechanically bonded to seamless copper tubing with all joints brazed.  Coils in units with two compressors shall be dual-circuited.  Protect coils with plywood covers during shipment and installation.  Evaporator coil drain pan shall be internally sealed and insulated.

G. Condenser Coils:  Provide outdoor condenser coils of non-ferrous construction with aluminum fins mechanically bonded to seamless copper tubing with all joints brazed.  Coils in units with two compressors shall be dual-circuited.  Protect coils with plywood covers during shipment and installation.  Condenser coil shall have coil protection screens on to prevent coil damage.

H. Hot Water Heating Coils:  Provide hot water heating coils as specified.

I. Fans:  Indoor fans shall be the centrifugal type, permanently lubricated, belt-driven by a permanently lubricated motor.  Outdoor fans shall be a propeller type direct-driven by a permanently lubricated motor.  Provide with vibration isolation, 2-inch deflection.

J. Variable Frequency Motor Controllers:  Provide variable frequency motor controllers as specified.

K. Filters:  2-inch-thick throw-away type filters.  Provide one extra set of filters for each unit.

L. Economizer:  Temperature controlled type.  Outside air and return air dampers modulate to maintain discharge temperature on call for cooling.  Provide adjustable minimum outside air damper position.  Outside air dampers shall close when indoor fan shuts down.  Provide powered relief driven by a variable speed drive and with weather hood.

M. Controls:  Provide a night set back panel including day thermostat, night thermostat, and 24‑hour time clock with skip-a-day feature.  Provide each thermostat with heating‑cooling type thermostats with automatic change over, fan on-auto switch, system off-auto switch, and individual set point for heating and cooling.  Provide analog and digital control points to interface with building control system.

N. Electrical:  Furnish magnetic contactors, separate fusing for compressors, condenser fans, and evaporator fans, and control transformer.  Arrange unit for single point electrical connection.  Provide with factory-mounted unit disconnect.

O. Acoustical Roof Curb:  Acoustically treated, formed, 16-gauge galvanized steel with wood nailer strip capable of supporting entire unit weight.  Provide integral 1-inch deflection spring isolation with flexible weather seal.

2.2 ROOFTOP-MOUNTED, SINGLE ZONE, PACKAGED AIR-CONDITIONING UNIT WITH HOT WATER COIL

A. Acceptable Manufacturers:  Trane, Daikin/McQuay, Carrier, York, AAON, or equal.

B. Description:  Roof-mounted, single zone packaged air-conditioning unit designed for full curb mounting, hot water heating coil, capacities as indicated, factory assembled, wired, piped, tested, and shipped in one piece with UL listing.

C. Unit casing shall be heavy gauge galvanized steel, phosphatized and coated with baked enamel finish, gasketed and insulated with 1-inch, 1-pound density glass fiber insulation.

D. Refrigeration system shall be air-cooled with refrigerant line filter drier, factory refrigerant charge, high and low pressure cut-outs, and loss of charge protection.  Low ambient operation to 0ºF.  Units with two compressors shall have dual refrigeration circuits with independent safety controls.

E. Compressors:  Hermetic type compressor with positive constant pressure lubrication, current and thermal overloads, crankcase heater, time delay, and anti-recycle relays.  Compressor shall be of the same manufacture as the unit.

F. Cooling Coils:  Provide indoor coils of non-ferrous construction with aluminum fins mechanically bonded to seamless copper tubing with all joints brazed.  Coils in units with two compressors shall be dual-circuited.  Protect coils with plywood covers during shipment and installation.  Evaporator coil drain pan shall be internally sealed and insulated.

G. Condenser Coils:  Provide outdoor condenser coils of non-ferrous construction with aluminum fins mechanically bonded to seamless copper tubing with all joints brazed.  Coils in units with two compressors shall be dual-circuited.  Protect coils with plywood covers during shipment and installation.  Condenser coil shall have coil protection screens on to prevent coil damage.

H. Hot Water Coils:  Provide hot water coils as specified.

I. Fans:  Indoor fan shall be the centrifugal type, permanently lubricated, belt-driven by a permanently lubricated motor.  Outdoor fan shall be a propeller type direct-driven by a permanently lubricated motor.

J. Filters:  2-inch-thick throw-away type filters.  Provide one extra set of filters for each unit.

K. Economizer:  Enthalpy controlled type.  Outside air and return air dampers shall modulate to maintain discharge temperature on call for cooling.  Provide adjustable minimum outside air damper position.  Outside air dampers shall close when indoor fan shuts down.  Provide barometric relief with weather hood.

L. Controls:  Provide a night setback panel including day thermostat, night thermostat, and 24‑hour time clock with skip-a-day feature.  Provide each thermostat with heating‑cooling type thermostats with automatic changeover, fan on-auto switch, system off‑auto switch, and individual set point for heating and cooling.

M. Electrical:  Furnish magnetic contactors, separate fusing for compressors, condenser fans, and evaporator fans, and control transformer.  Arrange unit for single point electrical connection.

N. Roof Curb:  Formed, 16-gauge galvanized steel with wood nailer strip capable of supporting entire unit weight.

2.3 SPLIT-SYSTEM PACKAGED AIR-COOLED CONDENSING UNIT AND FAN-COIL UNIT

A. Air-Cooled Condensing Unit:

1. Acceptable Manufacturers:  Carrier, Trane, Daikin/McQuay, York, or equal.

2. Description:  Provide air-cooled condensing units designed for outdoor installation with factory supplied supports, properly assembled and tested at the factory.  Unit shall be completely weatherproofed and include compressor, condenser coils, condensing fans, motor, refrigerant reservoir, charging valve, all controls, and a holding charge of R22.  Provide guards on condenser fans and coil guard.

3. Compressors:  Furnish hermetically sealed type with isolation and sound muffling.  Units shall have overload and inherent winding thermostat protection to prevent burnout.  Provided crankcase heater.  Multiple compressors shall be manifolded for single joint connection on liquid and suction lines.

4. Refrigeration Circuits:  Include backseating service valve and gauge ports in liquid and suction lines.  Provided refrigerant filter-dryer.

5. Condenser Coil:  Non-ferrous construction consisting of aluminum plate fins mechanically bonded to seamless copper tubes and circuited for subcooling.  Condenser coil shall have coil protection screens on to prevent coil damage.
6. Condenser Fans and Motors:  Direct-driven propeller type fans with permanently lubricated motors.

7. Sizing:  Select units for actual refrigerating capacities at coil including line losses.

8. Controls:  Provide high and low pressure cutouts, contactors and internal overload protection on all motors.  Provide low ambient operation to 50ºF outside to maintain condensing temperature on part load operation.  Provide short cycle timer.

9. Supports:  Provide structural steel support.  Submit for review before fabrication.

B. Fan-Coil Unit:

1. Acceptable Manufacturers:  Carrier, Trane, Daikin/McQuay, York, or equal.

2. Description:  Furnish complete unit including cabinet, fan and motor assembly, cooling coil and filter.  Unit shall be UL approved for application and wired in accordance with NEC.

3. Cabinet:  18-gauge steel, removable panels for access to components.

4. Fan and Motor:  Centrifugal type, belt-driven, permanently lubricated motor.

5. Filters:  Throw-away type, 1-inch-thick fiberglass.

6. Cooling Coil:  Non-ferrous construction with aluminum fins mechanically bonded to seamless copper tubing with all joints brazed.

7. Drain Pan:  Galvanized steel drain pan with copper drain connection.  Pan shall extend under coil for proper drainage of condensate.

8. Configuration:  Horizontal unit, ducted inlet and outlet connection.

9. Controls:

a. Provide thermostat assembly with staged cooling, cooling setpoint and fan control.

b. Include complete packaged unit-mounted controls and all required safety controls.

10. Electrical:  Furnish magnetic contactors.  Arrange for single point electrical connection.  Provide all field wiring.

PART 3 -  EXECUTION

3.1 ROOFTOP-MOUNTED, VARIABLE-SPEED, PACKAGED AIR-CONDITIONING UNIT

A. Installation:

1. Coordinate roof penetration with others.

2. Install curb.

3. Furnish 2-inch-thick, 2 pcf density insulation along inside of curb.  Install in accordance with Section 230719, HVAC Insulation.

4. Install unit.  Air filters shall be in place before operating unit.  Comply with manufacturer’s recommendation.

5. Provide minimum of 3-inch trap seal on condensate drain connections.

6. Keep access door to roof-mounted equipment closed to prevent wind and weather damage.

B. Startup:

1. Comply with the manufacturer’s instructions.

2. Provide unit startup under the direct supervision of the manufacturer’s representative with factory trained personnel.

C. Testing and Adjusting/Performance Test:  Except where initial unit operation clearly shows the performance meets or exceeds the requirements, test to show compliance.  Tests shall be performed by the manufacturer’s representative in the presence of the Port.

3.2 SINGLE ZONE, ROOFTOP-MOUNTED, PACKAGED AIR-CONDITIONING UNIT

A. Installation:

1. Coordinate roof penetration with others.

2. Install curb.

3. Furnish 2-inch-thick, 2 pcf density insulation along inside of curb.

4. Air filters shall be in place before operating unit.  Comply with manufacturer’s recommendation.

5. Provide minimum of 3-inch trap seal on all condensate drain connections.

6. Keep access door to roof-mounted equipment closed to prevent wind and weather damage.

B. Startup:

1. Comply with the manufacturer’s instructions.

2. Provide unit startup under the direct supervision of the manufacturer’s representative with factory trained personnel.

C. Testing and Adjusting/Performance Test:  Except where initial unit operation clearly shows the performance meets or exceeds the requirements, test to show compliance.  Tests shall be performed by the manufacturer’s representative in the presence of the Port.

3.3 SPLIT-SYSTEM, AIR-COOLED CONDENSING UNIT AND FAN-COIL UNIT

A. Installation:

1. Install and level unit and secure to structure.

2. Make piping connections.  Provide minimum 2-inch trap seal on all condensation drain connections.

3. Provide interconnecting wiring from evaporator, condenser, and control panel.  Provide interconnecting piping between fan-coil unit and condensing unit.  Size and run refrigerant piping between condensing unit and fan-coil unit in accordance with the manufacturer’s instructions.  Provide double discharge risers recommended by the manufacturer.

Choose one of the following two articles. Use Commissioning if Section 019100 is included in the project manual; otherwise use Testing.
3.4 COMMISSIONING

A. Commission systems, equipment, and components specified herein.

B. Startup:

1. Comply with the manufacturer’s instructions.

2. Install filters before operating unit.

3. Ensure proper water and air flow before operating unit compressor.

C. Testing and Adjusting/Performance Test:  Except where initial unit operation clearly shows the performance meets or exceeds the requirements, test to show compliance.  Tests shall be performed by the manufacturer’s representative in the presence of the Port.

3.5 TESTING

A. Check out, start up, and test systems, equipment, and components specified herein.

B. Startup:

1. Comply with the manufacturer’s instructions.

2. Install filters before operating unit.

3. Ensure proper water and air flow before operating unit compressor.

C. Testing and Adjusting/Performance Test:  Except where initial unit operation clearly shows the performance meets or exceeds the requirements, test to show compliance.  Tests shall be performed by the manufacturer’s representative in the presence of the Port.

END OF SECTION 238100
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