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H.V.A.C. SPECIFICATION

GENERAL:  Entire system shall be installed to meet applicable Local, State and National Codes, current requirements of  NFPA, State
Heating and Air Conditioning Code and National Electric Code.

All equipment shall be installed in accordance with the manufacturer's instructions.  Installing contractor shall furnish fully functioning
systems.

ELECTRICAL:  All line and low voltage control wiring shall be provided by the HVAC Contractor.  Provide and submit complete wiring
diagrams and all switches, starters, controls, relays, etc. necessary for a complete system.  Run all wiring in EMT raceways.

Voltage and phase of  mechanical equipment requiring power is designated under the Electrical division.  Model numbers listed in
mechanical equipment schedule shall not be construed to indicate electrical characteristics.  Furnish written documentation that all electrical
characteristics of mechanical equipment have been coordinated with and confirmed by the electrical subcontractor.

Power wiring and disconnects shall be provided under another Division.

SHOP DRAWINGS:  Submit 5 sets of Shop Drawings for approval before ordering equipment.

DUCTWORK:

1. Low Pressure, Metal:  Fabricate of  galvanized steel as per SMACNA Manual for HVAC Duct Construction Standards for 1" W.C.,
with transverse joints, branch connections and tap-ins sealed.

2. Duct sealant shall be water-Based Joint and Seam Sealant: Flexible, adhesive sealant, resistant to UV light when cured, UL 723 listed,
and complying with NFPA requirements for class 1 ducts.  Duct tape shall not be used.

3. Flexible Ducts shall be factory-fabricated, insulated, round duct, with an outer jacket enclosing 1-1/2-inch-thick, glass fiber insulation
around a continuous inner liner.  Reinforcement:  Steel-wire helix encapsulated in the inner liner.  Outer Jacket:  Glass-reinforced,
silver mylar.  Inner Liner:  polyethylene film.  Pressure Rating:  10-inches wg, positive.  R value = 6.0  Flexible duct shall not exceed 4
feet in length and shall be supported 3 feet maximum on center with 3" wide by 26 gauge galvanized hangers.  Duct shall be secured to
branch ducts and outlets with stainless steel worm drive strap or nylon self-locking strap around the inner liner only.

4. All ductwork shall be supported in accordance with SMACNA Standards.

DUCT ACCESSORIES:

1. Turning Vanes:  Fabricate turning vanes according to SMACNA HVAC Duct Construction Standards, Figures 2-2 through 2-7.
2. Manual Dampers:  For rectangular duct:  Opposed blade, constructed with galvanized gauge steel blades and equal to SMACNA DCS

Fig. 2-15.  End of  damper operating rod shall be square to accommodate damper operator.  Manual dampers 12" or smaller in height
may be single blade type equal to SMACNA DCS Fig 2-14 constructed of  galvanized sheet metal.  Round damper shall be SMACNA
DCS Fig 2-14 with blade gauge as follows:  8" and smaller = 22 gauge, 9" - 12" - 20 gauge 13" and larger = 18 gauge.

3. Access Doors:  Provide construction and airtightness suitable for duct pressure class.  Frame:  Galvanized sheet steel.  Provide with
bend-over tabs and foam gaskets.  Door:  Double-wall, galvanized sheet metal construction with insulation fill and thickness, number
of  locks as indicated for duct pressure class.  Provide cam latches.  Seal around frame attachment to duct and door to frame with
neoprene or foam rubber seals.  Insulation:  1-inch-thick fiber glass or polystyrene foam board.

4. Fire dampers shall be dynamically rated and UL labeled in accordance with UL Standard 555 for the fire resistance required by the
partition rating.  Damper shall have blades out of the airstream.

INSULATION:

1. Ductwork:  Insulate lined and unlined supply and return ductwork with 3/4 lb. 2" thick fiberglass blanket insulation with FSK jacket.
Lap all vapor barrier joints 2" minimum, staple 4" o.c. and seal with vapor barrier mastic reinforced with fiber glass mesh ("glas-fab
and mastic").  Use Stik-clips 24" o.c. on bottom of 30" wide and larger ducts.  Cover top of all air device shells with insulation.

2. Refrigerant and Condensate Drainage Pipe:  Insulate with flexible elastomeric insulation (Armaflex or equivalent).  Thickness: ¾” for
refrigerant suction and hot gas piping, 3/8” for condensate drainage piping.  Seal all joints with compatible adhesive.  Slip whole
sections of  insulation on piping before pipe joints are made.  Miter all elbows in insulation.  Paint outdoor insulation two brush coats of
exterior latex enamel in color selected by the Owner.

CONCRETE PADS:  Provide 3000 psi concrete pad for all ground and floor mounted HVAC equipment.  Pads outdoors on grade shall be
6” thick and extend 4” above the adjacent grade.  Pads indoors shall be nominally 4” thick.  Pads shall be re-enforced with 6" x 6" 1010 wire
and shall have chamfered edges.  Concrete pads shall extend 6" beyond all sides of unit.

PIPING:

1. Refrigerant piping shall be ACR nitrogen charged tubing with joints made with high temperature (1200 degrees F.) brazing compound.
Bleed dry nitrogen through piping during brazing process.  After satisfactory leak test, piping and system shall be evacuated and
charged in accordance with the manufacturer's printed instructions.

2. Condensate drain piping shall be type "L" hard temper tubing with soldered fittings.
3. Support pipe from structure above with clevis type hanger, all thread rod and upper attachment devices appropriate for the structural

type.  Provide supplementary steel for upper attachment as required.  Hangers shall fit around insulated pipe and shall have 24 gauge
galvanized sheet metal saddle between the support and the insulation jacket.

TESTS:

1. Refrigerant Piping:  Charge system per industry accepted standards for systems utilizing R-410A, or manufacturer's recommended procedures if
more stringent than industry standards.  The following is an outline of the triple evacuation method.

a.Pull initial vacuum on the line set testing for a leak.  If it holds then pressure test with Nitrogen at 300 psi minimum.
b. Pump system down, recharge with Nitrogen to 2 psi.  Perform this step two times.
c.Pump system down, re-pressurize with Nitrogen and then evacuate system to 500 microns.  Hold for 30 minutes.
d. Break vacuum with refrigerant and charge per manufacturer's directions.

2. Heat and Cooling Units:  Record all motor and heater nameplate amps and running amps during Heating and Cooling cycle (below 60
degrees F. cooling).  Record all fan motor amps for motors ½ HP and larger.

3. Air Side Systems:  Record air quantities at supply outlets, return grille and outside air duct.    All airflow quantities shall be balanced to
be within + or - 10% of design air quantity.

ELECTRIC HEAT PUMP:  Unit shall be of  size, type and capacity as indicated on the Drawings and shall be manufactured by Trane.  Equal
units by Johnson Controls, Lennox or Carrier will be acceptable.

The following accessories shall be provided:

Condenser Coil Guard
5-minute Anti-Recycle Timer
Hard Start Kit for Single Phase Units
Crankcase Heater
Outdoor Thermostat for each Auxiliary Heat Stage
Defrost Thermostat for Indoor Coil
Coastal protection coating for outdoor coils
Coastal tie-down kit

Auxiliary electric heaters shall be of  size and capacity as indicated on the Drawings and meet the requirements of  the National Electric Code
and Underwriters Laboratories.

EXHAUST FANS:  Exhaust fans shall be of  size, type and capacity as shown on the drawings and shall be manufactured by Greenheck.
Equal products by Cook, Penn, Acme, and Hartzell are acceptable.

1. Ceiling-mounted fans shall include integral disconnect, aluminum ceiling grille, and backdraft damper.  Furnish discharge accessories
as indicated on the fan schedule.

OPERATING AND MAINTENANCE MANUALS:  Provide Owner 3 bound copies of  Operating and Maintenance Instructions on each
piece of HVAC equipment.

INSTRUCTION TO OWNER:  Provide formal instruction period to familiarize the Owner in the operation and maintenance of  the HVAC
System.  Document attendance and material covered for each instruction session.

CONTROLS:  Control system consists of  sensors, indicators, actuators, microprocessors, final control elements, interface equipment, other
apparatus, and accessories connected to controllers to operate mechanical systems according to sequences of  operation indicated or specified.
Installation shall be in accordance with HVAC equipment manufacturer's wiring diagrams.   Control components shall form a fully
functional system.

1. Thermostats:  Manufacturer's standard 7-day programmable thermostat.
2. Sequence of Operation:  Manufacturer's standard sequence.
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