SECTION 15781

HOT GAS REHEAT PACKAGED ROOF TOP AIR CONDITIONING UNITS

PART 1  GENERAL

1.01   SECTION INCLUDES

A.  Package roof top unit.

B.  Heat exchanger.

C.  Refrigeration components.

D.  Unit operating controls.

E.  Roof curb.

F.  Electrical power connections.

G.  Operation and maintenance service.

1.02   RELATED SECTIONS

A.  Section 15170 - Motors.

B.  Section 15242 - Vibration Isolation.

C.  Section 15290 - Ductwork Insulation.

D.  Section 15885 - Air Cleaning.

E.  Section 15952 - Controls and Instrumentation.

F.  Section 16180 - Equipment Wiring Systems.

1.03   REFERENCES 

A.  NFPA 90 A & B - Installation of Air Conditioning and Ventilation Systems and Installation of Warm Air Heating and Air Conditioning Systems.  (all)

B.  ANSI/ASHRAE 15 - Safety Code for Mechanical Refrigeration.  (all)

C. ANSI/ASHRAE 37  - Testing Unitary Air Conditioning and Heat Pump Equipment.  (all)

.  

D. UL1995 - Unitary Air Conditioning Standard for safety requirements

 1.04   SUBMITTALS

A.  Submit drawings indicating components, dimensions, weights and loadings, required clearances, and location and size of field connections.

B.  Submit 10 copies of submittals product data indicating rated capacities, weights, accessories, and electrical requirements.

C.  Submit manufacturer's installation instructions.

1.05   OPERATION AND MAINTENANCE DATA

A.  Submit  5 copies of operation and maintenance manuals to the engineer.

B.  Include manufacturer's descriptive literature, start-up and operating instructions, installation instructions, and maintenance procedures.

1.06   DELIVERY, STORAGE and HANDLING

A.  Comply with manufacturer's installation instructions for rigging, unloading, and transporting units.

B.  Protect units from physical damage.  Leave factory shipping covers in place until installation.

1.07   WARRANTY

A.  Provide a full parts warranty for one year from start-up or 18 months from shipment, whichever occurs first.

B.  Provide five year replacement compressor warranty


including compressor only, no labor.

PART 2  PRODUCTS

2.01   SUMMARY

A.  The contractor shall furnish and install package rooftop unit(s) as shown and scheduled on the contract documents. The unit(s) shall be installed in accordance with this specification and perform at the specified conditions as scheduled.

B.  APPROVED MANUFACTURERS

1.  Trane:

2.  Engineered Air:

3.
Des Champs:
2.02   GENERAL UNIT DESCRIPTION

A.  Unit(s) furnished and installed shall be cooling 

    with hot gas reheat as scheduled on contract documents and these specifications. Unit(s) shall consist of insulated weather tight casing with compressor(s), hot gas reheat coil, modulating face and by-pass dampers for hot gas reheat control, air cooled condenser coil, condenser fans, evaporator coil, return air filters, supply motors and drives, and DDC microprocessor controls . The DDC controller must control and modulate Face and By-pass dampers for discharge air temperature, or space temperature, or space humidity control.

 B.  Unit(s) shall be factory run tested and fully charged with R-22.

C.  Unit(s) shall have labels, decals, and/or tags to aid in the service of the unit and indicate caution areas.

 D.  Units shall be dedicated downflow or dedicated horizontal airflow as shown on plans.

 E.  Wiring internal to the unit shall be colored and numbered for identification.

2.03   UNIT CASING

A.  Cabinet: Galvanized steel, phosphatized, and finished with an air-dry  paint coating durable enough to withstand 1000 consecutive-hour salt spray application in accordance with standard ASTM B 117. Structural members shall be 14 gauge with  access doors and removable panels of minimum 18 gauge steel. Roof panels shall be sloped to provide positive drainage of rain water / melting snow away from the cabinet. Unit construction shall be Double-wall with insulation sandwiched between inner and outer wall. No insulation shall be in the airstream. Double wall panels must be easily removable with separable panels to inspect the sandwiched fiberglass insulation.
B.  Access Doors: Fully gasketed hinged doors doors with fluted knob fasteners and chained "tie-backs" to provide access to filters, heating section, return/exhaust air fan section, supply air fan section and evaporator coil section.
C.  Cabinet construction shall allow for all service/ maintenance from one side of the unit. Insulation on the doors must not be exposed to the airstream. Unit must be double-wall construction.

D.  Cabinet top cover shall be one piece construction or where seams exist, it shall be double hemmed and gasket sealed.
E.  Downflow unit's base pans shall have a raised 1 1/8 inch high lip around the supply and return openings for water integrity.

F.  Insulation: Provide 1/2 inch thick coated fiberglass insulation sandwiched between outer and inner double walls on all exterior panels in contact with the return and conditioned air stream.

G.  The base of the unit shall have provisions for forklift and crane lifting.

2.04   AIR FILTERS

A.  Air Filters: Filters shall mount integral within unit casing and be accessible via hinged access panels. Two inch thick pleated media glass fiber disposable media filters shall be provided.

2.05   FANS AND MOTORS

A.  Provide forward curved supply and exhaust fans with fixed-pitch sheave drive assemblies. Dynamically balance all fans and the unit's running fan assembly (fan mounted on actual shaft, bearings and in scroll housing) to assure smooth operation of the fan and it's associated assembly. Balancing of the fan only shall not be acceptable.

B.  Mount fan motor(s) and fan on a common base assembly and isolated from unit with double deflection rubber-in-shear isolators.  Provide thrust restraint isolation on the fan housing/fan board to assure smooth fan startup transition and operation.

C.  Fan shaft shall be mounted on grease lubricated ball bearings.

D.  Motor shall be open drip-proof. Motor shall have a standard T-frame and a minimum service factor of 1.15. All drive components shall be accessible without the use of scaffolds or ladders, to facilitate periodic maintenance checks and for operator safety.

2.06   ELECTRIC HEATING SECTION (If called for on schedule)

A.  Provide completely assembled and wired electric heat system that contains heavy-duty nickel chromium heating elements internally wired for maximum of 40 watts per square inch. Furnish with automatic reset high limit cut-out, contactors, and galvanized steel frame. 

B.  Heater shall be factory supplied and field installed internal to unit cabinet.

C.  Heater shall be UL and CSA listed and approved and provide single point power connection.

2.07   EVAPORATOR AND HOT GAS REHEAT SECTION

A.  Provide configured aluminum fin surface mechanically bonded to copper tubing coil.

 B.  Provide a thermal expansion valve for each refrigeration circuit.  Factory pressure test at 450 psig and leak tested at 200 psig..

C.  Provide drain pan for base of evaporator coil constructed of PVC or galvanized steel with external connections.

D. Provide a hot gas reheat coil mounted after the fan     discharge with a modulating face and by-pass damper to modulate air thru or around reheat coil as 
  
  needed to meet programmed air temperature or 

       humidity setpoint. Hot gas reheat coil must be piped in series to condenser coil. Parallel piping is unacceptable. 

E. The Hot Gas Reheat Coil must be mounted at least 24” away from the DX coil to prevent radiated heat from evaporating moisture back into the air stream.

F. The DX coil must be intertwined; horizontal split coils are not acceptable. The vendor will be responsible for changing the coil out in the field if a horizontal coil is substituted with or without approved submittals.

2.08   CONDENSER SECTION

A.  Provide internally finned 3/8 " seamless copper tube mechanically bonded to aluminum fins.  Factory pressure tested to 450 psig.

B.  Provide subcooling circuit(s) integral with condenser coils to maximize efficiency and prevent premature flashing of liquid refrigerant, to a gaseous state, ahead of the expansion valve.

C.  Provide vertical discharge, direct drive fans with steel blades, and three phase motors. Fans shall be statically and dynamically balanced. Motors shall be permanently lubricated, with built-in current and thermal overload protection in a weathertight slingers over motor bearings.

D.  Furnish unit with factory-installed electronic low ambient option to allow for operation down to 0 degrees F.

E.  Provide factory-installed louvered steel coil guards around perimeter of condensing section to protect the condenser coils, refrigerant piping and control components. Louvered panels shall be fabricated from minimum 20 ga. galvanized steel and be rigid enough to provide permanent protection for shipping and pre-/post- installation. Course wire mesh is not an acceptable material for coil guards.

F.  Condenser coils shall be V-banked for cleaning ease. The coils shall not exceed 14 fins per inch density in order to permit routine cleaning, and prevent excessive air pressure drop across the condenser coil.

2.09   REFRIGERATION SYSTEM

A.  Compressor(s):  Provide scroll compressors with direct drive operating at 3600 rpm. Integral centrifugal oil pump, inlet dirt separator, rolling element bearings, crankcase heater, completely enclosed compression chamber with no leakage paths. Provide suction gas cooled motor with over temperature and over current protection.

B.  Compressor(s) shall be manufactured by the HVAC unit manufacturer.

C.  Units shall have cooling capabilities down to 60 degree F. 

D.  Provide with thermostatic temperature control in the compressor windings, to protect against excessive temperatures, high and low pressure conditions.

E.  Provide coil frost protection compressor unloading based on refrigerant circuit suction temperature to prevent coil frosting with minimum energy usage. As an alternate, factory-installed hot gas bypass shall be required on all VAV units to prevent coil frosting.

2.10   OUTDOOR AIR SECTION

A.  Provide 100% outside air hood with birdscreen.

2.11 OPERATING CONTROLS

 A.  Provide microprocessor unit mounted control (UCM) which when used with an electronic discharge air sensor mounted on the DX coil provides proportional, integral, and derivative supply air control.  This UCM shall perform all unit functions by making all heating, cooling and ventilating decisions through resident software logic. The microprocessor shall include several temperature functions. A discharge air sensor mounted after the evaporator coil shall maintain the specified dehumidification temperature. The second temperature sensor shall modulate the hot gas reheat coil face and by pass damper to maintain the specified supply or space air temperature.  The third temperature sensor shall monitor suction temperature and lockout compressors to keep the evaporator coil from freezing. The fourth temperature sensor shall monitor liquid line temperature to modulate condenser fans to maintain head pressure. The fifth sensor is a space adjustable temperature or humidity input. The last temperature sensor monitors outdoor air temperature and makes the decision on when to lock out the compressors. All functions of the microprocessor shall be fully programmable and have the capability to be monitored and adjusted thru a laptop computer and/or remote LCD keypad. The UCM shall be LONtalk compatible. 

2.12 BUILDING MANAGEMENT SYSTEM

 A.  Interface control module to Energy Management System to be furnished and mounted by rooftop unit manufacturer. The interface to the Energy Management System shall be LONtalk. The only field connection to Energy Management System shall be a single communication link.

B.  Control Functions:  Include unit scheduling, occupied/unoccupied mode, start-up and coast-down modes, discharge air set point adjustment, and alarm shutdown.

2.13 ROOF CURB

A.  Provide factory supplied roof curb, 14 gauge zinc coated steel with supply and return air gasketing. Ship knocked down and provide instructions for easy assembly.

B.  Curb shall be manufactured in accordance with the National Roofing Contractors Association guidelines for rooftop equipment support.

2.14 (Optional) FACTORY MOUNTED HEAT WHEEL

A. Provide a factory mounted Heat Wheel with powered exhaust (if shown on the plans and schedule) to temper incoming outside air with exhaust air to increase the efficiency of the unit. Heat Wheel shall be part of the unit and warranted by the unit manufacturer.

2.15 (Optional) Corrosion Protection

B. Provide a Heresite Phenolic VR-514 coating on the condenser and Heresite Phenolic VR-502 on the evaporator and reheat coils. Also provide an additional two part clear UV resistant Polyurethane coating on the entire exterior and interior casing along with the fan scroll and housing. All fasteners on the unit shall be composite.
PART 3  EXECUTION

3.01   EXAMINATION

A.  Contractor shall verify that roof is ready to receive work and opening dimensions are as indicated on shop drawings.

B.  Contractor shall verify that proper power supply is available.

3.02   INSTALLATION

A.  Contractor shall install in accordance with manufacturer's instructions.

B.  Mount units on factory built roof mounting frame providing watertight enclosure to protect ductwork and utility services. Install roof mounting curb level.

