Guide Specifications - RN Model Sizes 26 through 70

SECTION 15782 – ROOFTOP UNITS

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes rooftop heating and cooling units.

B. Related Sections include the following:

1. Division 7 Section "Manufactured Roof Specialties" for type and style of roof curbs and equipment supports.

2. Division 15 Section "Mechanical Vibration Controls and Seismic Restraints" for manufactured isolation bases.

3. Division 15 Section "Control Systems Equipment" for temperature-control devices, and control wiring and control devices connected to energy recovery units.

1.03 SUBMITTALS

A. Product Data: Include manufacturer's technical data for each model indicated, including rated capacities of selected model clearly indicated; dimensions; required clearances; shipping, installed, and operating weights; furnished specialties; accessories; and installation and startup instructions.

B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loadings, required clearances, method of field assembly, components, and location and size of each field connection. Detail mounting, securing, and flashing of roof curb to roof structure. Indicate coordinating requirements with roof membrane system.

1. Wiring Diagrams: Detail wiring for power, signal, and control systems and differentiate between manufacturer-installed and field-installed wiring.

C. Commissioning Reports: Indicate results of startup and testing commissioning requirements. Submit copies of checklists.

D. Maintenance Data: Maintenance manuals specified in Division 1.

E. Warranties: Special warranties specified in this Section.

1.04 QUALITY ASSURANCE

A. Fabricate and label refrigeration system to comply with ASHRAE 15, "Safety Code for Mechanical Refrigeration."

B. Energy Efficiency Ratio: Equal to or greater than prescribed by ASHRAE 90.1, "Energy Efficient Design of New Buildings except Low-Rise Residential Buildings."

C. Listing and Labeling: Provide electrically operated components specified in this Section that are listed and labeled.

1. The rooftop unit(s) shall be certified in accordance with UL Standard 1995 and ANSI Standard Z21.47

2. The rooftop unit(s) shall be safety certified by an accredited testing laboratory and the nameplate shall carry the label of the certification agency.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver rooftop units as factory-assembled units with protective crating and covering as recommended by the manufacturer.

B. Coordinate delivery of units in sufficient time to allow movement into building.

C. Handle rooftop units to comply with manufacturer's written rigging and installation instructions for unloading and moving to final location.

1.06 COORDINATION

A. Coordinate installation of roof curbs, equipment supports, and roof penetrations with roof construction. Roof specialties are specified in Division 7 Sections.

1.07 WARRANTY

A. General Warranty: The special warranty specified in this Article shall not deprive the Owner of other rights the Owner may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other warranties made by the Contractor under requirements of the Contract Documents.

B. Special Warranty: A written warranty, executed by the manufacturer and signed by the Contractor, agreeing to replace components that fail in materials or workmanship, within the specified warranty period, provided manufacturer's written instructions for installation, operation, and maintenance have been followed.

1. Warranty Period, Compressors: Manufacturers standard, but not less than 5 years after date of startup but not to exceed 5 years from shipment.

2. Warranty Period, Heat Exchangers: Manufacturers non- prorated full parts replacement not less than 15 years after date of startup or 15 years from date of shipment.

1.08 EXTRA MATERIALS

A. Furnish extra materials described below that match products installed, are packaged with protective covering for storage, and are identified with labels describing contents.

1. Filters: One set of filters for each unit.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Manufacturers: Subject to strict compliance with the requirements of this specification, provide products by one of the following:

1. Rooftop Units:

a. AAON, Inc.

2.02 ROOFTOP UNITS (RTU- )

A. Description: Factory assembled and tested; designed for roof or slab installation; and consisting of compressors, condensers, evaporator coils, condenser and evaporator fans, refrigeration and temperature controls, gas heater, (hot water coils), (glycol coils), (chilled water coils), (steam coils), filters, and dampers.

B. Construction:

1. Unit shall be completely factory assembled, piped and wired and shipped in one section.

2. Unit shall be specifically designed for outdoor roof top application with a fully weatherproof cabinet.

3. Cabinet shall be constructed entirely of G90
galvanized steel with the exterior constructed of 20 gauge or heavier material.

4. Paint finish shall be capable of withstanding at least 2000 hours, with no visible corrosive effects, when tested in a salt spray and fog atmosphere in accordance with ASTM B 117-95 test procedure.

5. The unit roof shall be sloped or cross-broken to assure drainage.

6. Unit specific color coded wiring diagrams shall match the unit color coded wiring and will be provided in both point-to-point and ladder form.

7. Diagrams shall also be laminated in plastic and permanently affixed inside the control compartment.

8. Access to filters, heating section, and other items needing periodic checking or maintenance shall be through hinged access doors with quarter turn latches.  Door fastening screws are not acceptable.  The blower access door shall be bolted closed.

9. Access doors shall have stainless steel hinges and full perimeter gasketing.

10. All openings through the base pan of the unit shall have upturned flanges of at least 1/2" in height around the opening through the base pan.
11. Air side service access doors shall have rain break overhangs.

12. All access doors shall have an internal metal liner to protect the door insulation.

13. The interior air side of the cabinet and access doors shall be entirely insulated on all exterior panels with 2 inch thick, 1 1/2 lb. density fiberglass insulation covered with a metal liner.

14. Unit shall have decals and tags to indicate unit lifting and rigging, service areas and caution areas.  Installation and maintenance manuals shall be supplied with each unit.

Cabinet options include:

a. Unit exterior to be "Grey" in color.

b. Unit exterior to be "Tan" in color.

c. Base pan insulation for units not mounted on a curb.

d. Unit shall be furnished with 304 stainless steel drain pans.

e. Unit shall be furnished from the manufacturer with burglar bars on the supply and return air duct connection areas.

C. Supply Fans: 

The fan shall be direct drive single width single inlet un-housed airfoil centrifugal, plenum fans.  Supply fans shall have all aluminum construction.  Fans attached to 1760 rpm motors shall be rated for a minimum of 1800 RPM maximum speed.  Fans attached to 1170 rpm motors shall have be rated for a minimum of 1200 RPM maximum speed.  Direct drive fans shall be directly connected to and supported by the motor shaft.  Motor bearings shall be rated for 200,000 hours service and shall have external lubrication connections.  Fan(s) and motor(s) shall be dynamically balanced, and the entire fan assembly mounted on rubber isolators.  Supply air shall be from the bottom of the cabinet.  (For Variable Volume Systems VFD drive(s) shall be factory mounted and wired to the fan motor(s).)

D. Outside Air Options: (Select One)

1. Shall be 0-25% with a manually adjustable damper.

2. Shall be 100% outside air with no return air or damper assembly.

3. Shall be 0-50% with an adjustable, motor operated outside air damper assembly constructed of extruded aluminum, hollow core, air foil blades with rubber edge seals and aluminum end seals.  Damper blades shall be gear driven and designed to have no more than 25 CFM of leakage per sq. ft. of damper area when subjected to 2 in. w.g. air pressure differential across the damper.  Damper motor shall be spring return to ensure closing of outdoor air damper during periods of unit shut down or power failure.

4. Shall be 0 - 100% with a motor operated outside air damper assembly constructed of extruded aluminum, hollow core, air foil blade with rubber edge seals and aluminum end seals.  Damper blades shall be gear driven and designed to have no more than 25 CFM of leakage per sq. ft. of damper area when subjected to 2 in. w.g. air pressure differential across the damper.   Damper motor shall be spring return to ensure closing of outdoor air damper during periods of unit shut down or power failure.  No return air connection shall be present.

5. Shall be 3-position dry bulb activated economizer with multistage integrated economizer and compressor operation controlled by the conditioned space controller for maximum benefit.  The economizer shall consist of a motor operated outdoor air damper and return air damper assembly constructed of extruded aluminum, hollow core, air foil blades with rubber edge seals and aluminum end seals.  Damper blades shall be gear driven and designed to have no more than 25 CFM of leakage per sq. ft. of damper area when subjected to 2 in. w.g. air pressure differential across the damper.  Damper motor shall be spring return to ensure closing of outdoor air damper during periods of unit shut down or power failure.

6. Shall be 3-position, enthalpy activated economizer with multistage integrated economizer and compressor operation controlled by the conditioned space controller for maximum benefit.  The economizer shall consist of a motor operated outdoor air damper and return air damper assembly constructed of extruded aluminum, hollow core, air foil blades with rubber edge seals and aluminum end seals.  Damper blades shall be gear driven and designed to have no more than 25 CFM of leakage per sq. ft. of damper area when subjected to 2 in. w.g. air pressure differential across the damper.  Damper motor shall be spring return to ensure closing of outdoor air damper during periods of unit shut down or power failure.

7. Shall be a fully modulating, enthalpy controlled economizer with multistage integrated economizer and compressor operation for maximum benefit.  The economizer shall consist of a motor operated outdoor air damper and return air damper assembly constructed of extruded aluminum, hollow core, air foil blades with rubber edge seals and aluminum end seals.  Damper blades shall be gear driven and designed to have no more than 25 CFM of leakage per sq. ft. of damper area when subjected to 2 in. w.g. air pressure differential across the damper.  Damper motor shall be spring return to ensure closing of outdoor air damper during periods of unit shut down or power failure.

8. Shall be a fully modulating economizer for control by others with a DDC signal.  The outside air damper and return air damper assembly shall be constructed of extruded aluminum, hollow core, air foil blades with rubber edge seals and aluminum end seals.  Damper blades shall be gear driven and designed to have no more than 25 CFM of leakage per sq. ft. of damper area when subjected to 2 in. w.g. air pressure differential across the damper.  Damper motor shall be spring return to ensure closing of outdoor air damper during periods of unit shut down or power failure.

E. Optional Fan Sections: 

1. Power Exhaust/Relief Fans (No Energy Recovery)

The control shall be on-off (optional modulating damper controlled by building pressure) and all controls shall be factory installed.  All models shall have axial flow direct drive fans with all aluminum construction and adjustable blade pitch.  Direct drive fans shall be directly connected to and supported by the motor shaft.  Motor bearings shall be rated for 200,000 hours service and shall have external lubrication connections.  Fan(s) and motor(s) shall be dynamically balanced. (For Variable Volume Systems VFD drive(s) shall be factory mounted and wired to the fan motor(s).)

Exhaust air relief dampers shall be sized for 100% relief, and shall be provided as part of the power return/exhaust option.

2. Power Return Fans

Axial flow direct drive fans shall have all aluminum construction and adjustable blade pitch.  Direct drive fans shall be directly connected to and supported by the motor shaft.  Motor bearings shall be rated for 200,000 hours service and shall have external lubrication connections.  Fan(s) and motor(s) shall be dynamically balanced. (For Variable Volume Systems VFD drive(s) shall be factory mounted and wired to the fan motor(s).)

(Note that other means for building pressure control must be provided when non-powered return is selected).

F. Optional Energy Recovery:

1. The rooftop unit shall have a factory mounted and tested energy recovery wheel. The energy recovery wheel shall be mounted in a rigid frame containing the wheel drive motor, drive belt, wheel seals and bearings.

2. The energy recovery cassette shall be rated in accordance with ARI Standard 1060 and shall bear the ARI certification symbol.

3. The energy recovery cassette shall contain a total (sensible) energy recovery heat wheel constructed of a light weight polymer material with permanently bonded desiccant coating.  The energy recovery wheel media shall be capable of removal from the cassette and replacement without the use of tools.  Wheel media shall be cleanable using hot water or light detergent without degrading the efficiency.

4. The exhaust fan shall be backward inclined type.  Fan(s) and motor(s) shall be dynamically balanced.  A back draft damper shall be included with the exhaust fan.  Outside air filters shall be 4 inch, pleated, disposable.

5. Motors shall be standard efficiency (premium efficiency).  Motors for use with VFD shall be premium efficiency inverter rated only.  Motor bearings shall be ball bearing and shall have external lubrication connections.

G. Condenser Options: (Select One)

1. Air Cooled Condenser Section:

a. The condensing section shall be equipped with vertical discharge axial flow direct drive fans.  Direct drive fans shall be directly connected to and supported by the motor shaft.

b. The condenser coils shall be sloped at least 30 degrees to protect the coils from damage.

c. Condenser coils shall be copper tubes with aluminum fins mechanically bonded to the tubes.

d. Condenser coils to be sized for a minimum of 10°F of refrigerant sub-cooling.

Options:

1. Condenser coils shall be copper tubes with aluminum fins mechanically bonded to the tubes and with a baked-on phenolic corrosion resistant coating.

2. Condenser coils shall be copper tubes with copper fins mechanically bonded to the tubes.

2. Water Cooled Condenser Section

a. The water cooled condensing section shall contain plate type heat exchangers.  They shall be circuited in a counterflow arrangement to the refrigerant system.  Each heat exchanger shall be provided with a removable and cleanable type basket filter on the waterside circuit.  Field piping connections shall be made at each plate heat exchanger within the condensing section of the rooftop unit.

H. Filters: 2-inch- thick, fiberglass, throwaway with an ASHRAE efficiency of 30%.

Options:

1. 4” thick fiberglass pleated with an ASHRAE efficiency of 30%

2. 2” thick permanent filter.

3. 4” with 65%, 85%, or 95% efficient filters.

4. Clogged filter switch.

5. Direct dial reading Magnehelic gauge mounted in the control compartment

I. Evaporator Coils: 

1. Evaporator coils shall be copper tube with aluminum fins mechanically bonded to the tubes.

2. Evaporator coils shall have galvanized steel end casings.

3. Evaporator coils shall have equalizing type vertical tube headers.

4. Evaporator coils shall be furnished with a thermostatic expansion valve.

5. Evaporator coils shall be furnished with a double sloped drain pan for the positive drainage of condensate.

6. A drain connection shall be provided on each side of the unit.  The manufacturer shall provide a P-trap condensate drain fitting for field installation to the drain connections.

Options:

a. Evaporator coil drain pan(s) shall be fabricated of 304 stainless steel.

b. Evaporator coil(s) shall have 304 stainless steel end casings.

c. Evaporator coil(s) fins shall be phenolic coated.

d. Evaporator coil(s) shall have copper fins.

J. Refrigeration System:

1. Compressors shall be scroll type with internal thermal overload protection and mounted on the compressor manufacturer’s recommended rubber vibration isolators.  Each compressor shall have independent refrigerant circuits.

2. Compressors shall be mounted in an isolated compartment to permit operation of the unit without affecting air flow when the door to the compartment is open.

3. Compressors shall be isolated from the base pan and supply air to avoid any transmission of noise from the compressor into the building area.

4. System shall be equipped with thermostatic expansion valve type refrigerant flow control.

5. System shall be equipped with automatic reset low pressure and manual reset high pressure refrigerant controls.

6. Unit shall be equipped with Schrader type service fittings on both the high side and low pressure sides of the system.

7. Unit shall be equipped with refrigerant liquid line driers.

8. Unit shall be fully factory charged with refrigerant.

Options: (Multiple selections are permissible)

a. Hot gas bypass shall be provided on the first refrigerant circuit.

b. Hot gas bypass shall be provided on all refrigerant circuits.

c. Each compressor shall be individually staged for capacity control.

d. All circuits shall be equipped with liquid line sight glasses.

e. Unit shall be provided with a hot gas reheat coil piped to the lead refrigerant system.

f. Unit shall be provided with a hot gas reheat coil and modulating hot gas reheat control valve piped to the lead refrigerant system

g. Unit shall be provided with a hot gas reclaim coil for field piping to another units refrigerant system.

h. Unit shall be equipped with a 5 minute anti-short cycle delay timer for each stage.

i. Unit shall be equipped with 20 second between stage delay timers for each stage.

j. First stage cooling shall be provided to allow operation in low ambient to 0°F.

k. Each compressor shall be equipped with suction and discharge service valves.

K.  Gas Heat Section:

1. Unit shall heat using natural gas fuel and with a minimum one stage of heat capacity.

2. Unit shall be provided with a gas heating furnace consisting of an aluminized steel heat exchanger with multiple concavities, an induced draft blower and an electric pressure switch to lockout the gas valve until the combustion chamber is purged and combustion air flow is established.  Drum type heat exchangers or heat exchanger tubes with separate internal turbulators are not acceptable.

3. Unit shall be provided with a gas ignition system consisting of an electronic ignitor to a pilot system, which will be continuous when the heater is operating, but will shut off the pilot when heating is not required.

4. Unit shall have gas supply piping entrances in the unit base for through the curb gas piping and in the outside cabinet wall for across the roof gas piping. 

5. The gas heat exchanger shall carry a 15 year non pro-rated 
warranty.

Options:

a. Unit shall heat using natural gas fuel and with two stages of heat capacity.

b. Unit shall heat using natural gas fuel and with two heat exchanges each having two stages of heat capacity.

c. Unit shall heat using Liquid Propane gas fuel and with one stage of heat capacity.

d. Unit shall be equipped with a Stainless Steel tubular heat exchanger with a 25 year non pro-rated warranty.

e. Unit shall heat using natural gas and be equipped with a modulating gas valve, adjustable speed combustion blower and stainless steel tubular heat exchanger. The heat exchanger shall have a 25 year non pro-rated warranty. The completely factory mounted gas heating assembly shall be capable of operating at any firing rate between 100% and 30% of rated capacity. The combustion air and gas firing rate shall both be capable of modulation. A discharge air sensor shall be provided for field installation in the supply air ductwork to sense the discharge air temperature. The discharge air setpoint shall be adjusted at the electronic controller within the rooftop unit control compartment. Heating control shall be capable of operation initiated by:

1. A "W1" call for heat from a thermostat.

2. A 0 to 10 volt signal from a DDC control system.

L. Electric Heat Section:

1. Unit shall include an electric heating section complete with fuses, and a resettable high temperature limit switch and capacities as shown on the plans.

M. Hot Water Coils

1. Unit shall be provided with a 1 (2) row hot water heating coil, with copper tubes and aluminum fins mechanically bonded to the tubes.

Options:

a. Unit shall be provided with a 1 (2) row hot water heating coil, with copper tubes and aluminum fins mechanically bonded to the tubes and with a baked-on phenolic corrosion resistant coating.

b. Unit shall be provided with a 1 (2) row hot water coil in the preheat position, with copper tube and aluminum fins mechanically bonded to the tubes.

N.  STEAM COIL

1. Unit shall be provided with a 1 (2) row tube-in-tube steam coil, 5/8" copper tube with aluminum fins mechanically bonded to the tubes.

Options:

a. Unit shall be provided with a 1 (2) row tube-in-tube steam coil, 5/8" copper tube with aluminum fins mechanically bonded to the tubes and with a baked-on phenolic corrosion resistant coating.

b. Unit shall be provided with a 1 (2) row tube-in-tube steam coil in the preheat position, 5/8" copper tube with aluminum fins mechanically bonded to the tubes.

O. Controls (Select One): 

1. VAV Unit Controller

a. The unit shall include a programmable controller which provides 7 day, 2 events per day scheduler, 14 day holiday schedule, optimal start and outputs for heating, cooling, and economizer and supply air volume.  Factory mounted and wired are the return and outside air temperature sensors.  Furnished with the unit for customer installation are the zone temperature sensor and supply air duct temperature sensor.

b. Control of supply air flow modulation shall be by factory installed VFD blower speed controller, controlled by a factory installed system pressure controller and a field installed duct static pressure sensing device.

c. Controller shall be multistage and include compressor anti-short cycle protection for each compressor.

Options: (Multiple selections are permissible)

1. Unit shall be equipped with hot gas by-pass control on the lead refrigeration stage to protect against evaporator frosting at low air flows and suction pressures.

2. Unit shall be equipped with morning warm up thermostat controller.

3. Unit shall be equipped with morning warm up thermostat controller and a night set back temperature controller with a cooling lock-out function.

2. Make Up Air Unit Controller

a. MUA programmable controller shall be internal to the rooftop unit and shall include a 7 day, 2 events per day scheduler, 14 day holiday schedule, optimal start and outputs for heating, cooling, economizer.  The outside air temperature and the humidity sensors shall be factory mounted.  The unit manufacturer shall provide the supply air temperature sensor for field installation by others. 

3. Field Installed DDC Controls by Others

4. Factory Installed DDC Controls by Others

P. SMOKE DETECTOR

1. Unit shall be provided with a smoke detector(s) sensing in the: 

(A) return air;  (B) supply air; or (C) both the return & supply air portion of the unit wired to shut off the unit control circuit.

Q. FIRESTAT

1. Unit shall be provided with a firestat(s) sensing in the: (A) return air;  (B) supply air; or (C) both the return & supply air portion of the unit wired to shut off the unit control circuit.

R. POWER OPTION: (Multiple selections are permissible)

1. Unit shall be provided with a factory installed and wired internal disconnect.

2. Unit shall be provided with phase and brown-out protection to shut down all motors in the unit if the phases are more than 10% out of balance on voltage, or the voltage is more than 10% under design voltage or on phase reversal.

3. Unit shall be provided with a factory installed and wired 115 volt, 15 amp ground fault service receptacle powered with a 1.5 KVA transformer.

4. Unit shall be provided with a factory installed and field wired 115 volt, 15 amp ground fault service receptacle.

2.05 ROOF CURBS 

A. Roof curbs shall be constructed of galvanized steel. Curbs are to be fully gasketed between the curb top and unit bottom with the curb providing full perimeter support, cross structure support and air seal for the unit.

OPTIONS: (Select one)

1. Unit shall be mounted on a factory furnished, knocked down and field assembled roof curb.

2. Unit shall be mounted on a factory furnished acoustical style solid bottom roof curb, fully lined with 1" of neoprene coated, fiberglass insulation and with a wood nailer strip.
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