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HVAC SPECIFICATIONS Low Pressure Ductwork: Ductwork shall be constructed of zinc coated sheet steel and shall conform to the 1st edition of SMACNA HVAC duct construction standards -metal and flexible, 1985 as follows: Rectangular duct: 1" w.G. Pressure class - table 1-4. Round duct: 2" w.G. Pressure class - table 3-2. All ductwork must be sealed in accordance with seal class c as defined in SMACNA HVAC duct construction standards-metal and flexible, 1985. Duct hangers and supports shall conform to those shown in tables 4-1 and 4-2 of SMACNA HVAC ductwork 1985, 1st edition. Round Ductwork: Round ductwork shall be prefabricated spiral lock seam conduit with prefabricated fittings as manufactured by united sheet metal co., inc. Or equal. Construction shall be airtight and shall be manufactured from galvanized steel meeting astm a-517-67. Fittings shall be manufactured to published standards for dimensions and construction details. Installation manuals shall be supplied to the contractor to provide detailed instructions on methods and procedures for assembly. All seams in all fittings are to be continuously welded.  Galvanized areas that have been damaged by welding shall be coated with corrosion resistant aluminum paint.  Openings for grille mounting shall be factory cut and framed for the grille mounting bracket and the framing shall not have excessive welding that will be noticeable beyond the grille frame. All joints shall be sealed using Benjamin Foster 30-02 sealed between screwed metal seams banded with fiberglass tape. Double Wall Spiral Duct: Duct shall be prefabricated spiral lock seam conduit with prefabricated fittings as manufactured by United Sheet Metal co., inc. Or equal. Construction shall be an airtight, outer pressure shell, a 1" insulation layer, and a perforated metal inner liner that completely covers the insulation throughout the system. The outer shell shall be manufactured from galvanized steel meeting ASTM a-517-67. Fittings shall be manufactured to published standards for dimensions and construction details. Installation manuals shall be supplied to the contractor to provide detailed instructions on methods and procedures for assembly. All seams in the pressure shell of all fittings are to be continuously welded. Galvanized areas that have been damaged by welding shall be coated with corrosion resistant aluminum paint. Inner liners of both duct and fittings are to be adequately supported by metal spacers welded in position to maintain spacing and concentricity. Provide an inner coupling to align the inner lining to maintain good air flow conditions equivalent to standard round high pressure duct joints. Openings shall be factory cut and framed for the grille mounting bracket and the framing shall not have excessive welding that will be noticeable beyond the grille frame. All exposed duct shall be mill phosphatized so as to accept painting by the general contractor. 90 degrees elbows shall be 5 piece gored elbows. All joints shall be sealed using benjamin foster 30-02 sealed between screwed metal seams banded with  fiberglass tape. fiberglass tape. Ductwork Installation: All ductwork shall be provided in a neat workmanlike manner.  The ducts shall be properly braced and reinforced.  All slip joints shall be made in the direction of flow.  All ducts shall be true to the dimension indicated and shall be straight and smooth on the inside with neatly finished airtight joints.  The ducts shall be securely anchored into the building construction in an approved manner and shall be completely free from vibration under all conditions of operation.  All supply, return fresh-air and exhaust systems shall be completely balanced. No duct transformation shall be of a ratio less than four to one and where possible, shall be of a ratio of six to one.  No less than three vertical splitters shall be provided where these ratios cannot be met.  No elbow shall have a throat center line radius of less that one and one-half times the duct width at the turn.  All turns of less than this amount in rectangular duct shall be provided with duct turning vanes of standard design.  Splitters or multi-blade volume dampers, where indicated, shall be provided in all branch. Turning vanes shall be provided at all tees and square elbows.  Turning vanes shall be factory fabricated and designed in accordance with the smacna  or ashrae guide for formed vanes.  The first set of turning vanes on the leaving side of fans shall be of the acoustical type to aid in the elimination of unit noise with the exception of room fan coil units. Splitter dampers and volume extractors shall be provided in all low velocity ductwork for proper air distribution.  Each damper shall be provided, lubricated bearings at both ends of the shafts, adjustments quadrant, and locking devices and shall be constructed of galvanized iron or steel sheet one gauge heavier than the duct in which they are installed.  Access doors shall be located at all splitter dampers. Handholes of not less than 6" x 6" shall be provided at all points where access is required.  Manholes of not less than 18" x 24" shall be provided at all points where it is necessary to clean or remove parts of equipment.  All access doors and handholes shall be rubber gasketed insulated type with frame and latches. Install access doors at each fire damper and smoke detector. Label all access doors. All ductwork must be sealed in accordance with seal class c as defined in smacna hvac duct construction standards - metal and flexible, 1995. Duct Hangers and Supports: Duct hangers and supports shall conform to those shown in tables 4-1 and 4-2 of smacna hvac ductwork 1985, 1st edition. Duct Leakage Test: After installation and prior to insulating, the contractor shall perform in the presence of the engineer a duct leakage test on all rigid medium pressure duct.  Contractor shall notify the engineer 72 hours in advance when this test shall be applied.  The contractor may at his option test portions of the duct system in lieu of testing the entire system at once. The installed medium pressure duct system shall be tested to 3" wg. The air leakage at the test pressure shall be measured by a calibrated office type flow meter.  Total allowable leakage of the system shall not exceed 1/2 of 1% of the air handling capacity of the system. If the system is tested in sections, the leakage rates shall be added to give the performance of the whole system. Leakage concentrated at one point may result in objectionable noise even if the system passes the leakage rate criteria.  Noise sources must be corrected to the satisfaction of the engineer. The orifice flow measurement device must have individually calibrated against a primary standard, and this calibrated curve permanently attached to the orifice tube assembly. Duct Insulation: Insulation shall be owens-corning, certain-teed/st. Gobain, manville or approved equivalent.  Adhesives shall be as manufactured by 3-m foster or insulation manufacturer. Insulation shall have composite (insulation, jacket and adhesive) fire and smoke hazard rating as tested by astm e-84, not exceeding flame spread -25 and smoke developed -50. All vapor barriers and joints shall be sealed to prevent condensation.  Clean and dry all ductwork before installing insulation.  All weld joints shall be wire brushed and give one (1) coat of red lead before insulating.  Staples will not be permitted in insulation. All supply duct shall be shall be externally insulated with fiberglass ductwrap insulation, 2” thick, 1.5# density.  Ductwrap shall be  thick, 1.5# density.  Ductwrap shall be provided by manufacturer with a white exterior jacket to match existing ductwrap, mechanical contractor to field verify existing ductwrap.  Duct insulation system shall meet requirements of nfpa 90a and shall have ul fire hazard classification not to exceed the following: flame spread - 25; fuel contributed - 50; smoke generated -50. Insulation shall be applied to the sheet metal with 100% coverage. On horizontal runs, tops of ducts over 12” in  in width and sides of 16” in height shall be additionally secured with  in height shall be additionally secured with mechanical fasteners. On spans over 30”, fasteners are to be , fasteners are to be placed at midpoints. On vertical runs, fasteners shall be placed on a maximum of 15” centers on all width dimensions  centers on all width dimensions over 12”. Fasteners shall be flush with the surface. All ductwork . Fasteners shall be flush with the surface. All ductwork shall be covered with an 8 oz. Canvas jacket or an embossed paint grip metal jacket to accept final painting by the g.C. Controls: Provide 7 day programmable thermostat for each system.  Testing and Balancing: Work shall be performed by technicians competent in the trade of testing and balancing environmental systems and shall be done in an organized manner utilizing appropriate test and balance forms. All equipment shall be balanced to within +/- 10% of the scheduled value. Instruments for use in the test and balancing procedures shall be of first quality and be accurately calibrated at the time of use. All field instruments used in the balance should have been calibrated at least within the previous three months. Starting date for mechanical system shall be scheduled well in advance of expected completion date and shall be established a minimum of two weeks prior to acceptance date.  The system shall be in full operation with all equipment functional prior to acceptance date. Performance readings shall be taken and recorded on all air distribution devices and the system shall be balanced out prior to acceptance.  Balancing of the system shall be accomplished with duct dampers and only minor adjustments made with grille dampers.  Record and submit results in table form along side of scheduled quantities. All controls shall be calibrated by qualified personnel prior to acceptance date.  Thermostats shall be in close calibration with one another and shall operate their respective units without interference from adjacent units. All units shall be checked out thoroughly and the information recorded on each machine. Check sheets shall be included in operating and maintenance instructional manual.
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