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Provide all plumbing items indicated on the drawings, described herein or otherwise required for a complete and proper installation, including: A.  Plumbing fixtures, fittings and equipment. B.  Hot and cold water systems. C.  Drain waste and vent piping systems. D.  Indirect waste piping, including all valves, traps, piping and accessories for all equipment.  Size per equipment requirements. Comply with all applicable codes, standards and ordinances, including requirements of the Georgia State Minimum Standard Plumbing Code (2018 International Plumbing Code with all Georgia State Amendments), Georgia State Minimum Standard Energy Code (2015 International Energy Conservation Code with all Georgia State Amendments), and the DOJ 2010 ADA Standards for Accessible Design. The contractor should not attempt to precisely scale dimensions from these drawings to obtain construction dimensions and clearance.  The contractor shall verify all actual dimensions and clearances.  Although these plans are diagrammatic in nature, they shall be followed as closely as site conditions, new construction, and work by other trades shall permit.  Deviations from these drawings, which are required to conform to the available space or to actual building construction, shall be made at no additional cost to the owner. The submission of a bid or proposal will be construed as evidence that the contractor has familiarized himself with the plans and building site.  Claims made subsequent to the proposal for materials and/or labor due to difficulties encountered will not be recognized unless these difficulties could not have been foreseen, even though proper examination had been made. Fabrication or ordering of any material or equipment prior to verification of site conditions shall be done at the contractor's risk. All equipment and material shall be new and of first quality.  Equipment and material shall be the same or equal to the basis of design listed on these drawings. Coordinate with all trades and verify all equipment rough-in items and locations with the equipment supplier or contractor.  All re-work and corrections required due to lack of coordination shall be the contractor's responsibility, and done at no cost to the owner. Submit shop drawings and material data submittals to the engineer for approval before installation.  No substitutions shall be allowed without prior approval by the engineer.  Product data for piping, insulation, valves, specialties and all fixtures and equipment scheduled and specified here.  For each submittal for review, allow 15 days excluding delivery time to and from the Contractor. All equipment and flue materials shall be U.L. listed. Installation shall comply with manufacturer requirements including all clearances recommended for proper operation of service.  All serviceable parts shall be readily accessible. Above ground Sanitary drain and vent piping shall be domestic ASTM A 888 or CISPI 301 hubless cast iron soil pipe and fittings with heavy duty ASTM C 1277 and ASTM C 1540 hubless-piping couplings; and coupled joints. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."  Slope at 1/8 inch per foot  IV, "Installation of Cast Iron Soil Pipe and Fittings."  Slope at 1/8 inch per foot IV, "Installation of Cast Iron Soil Pipe and Fittings."  Slope at 1/8 inch per foot continuously toward public sewer. All aboveground piping shall be adequately supported. Insulate aboveground floor drains, traps, and sanitary drain piping within 10 feet of drain receiving condensate and equipment drain water below 60° with 1" thick type i performed glass-fiber pipe insulation, 1-1/2" cellular glass, or 1" flexible elestomeric.  thick type i performed glass-fiber pipe insulation, 1-1/2" cellular glass, or 1" flexible elestomeric. All hot and cold domestic water piping shall be ASTM B88 type L or M smooth hard drawn copper tubing with wrought copper fittings.  Exception: piping downstream of beverage backflow preventer shall be Schedule 40 PVC pipe ASTM D 1785 with ASTM D 2466 PVC Socket Fittings.  All piping shall be adequately supported.  Disinfect all domestic water piping after installation. Prevent dissimilar metal contact between copper pipe and ferrous pipe support components. DOMESTIC WATER PIPING CLEANING A. Clean and disinfect potable domestic water piping as follows: Clean and disinfect potable domestic water piping as follows: 1. Purge new piping and parts of existing piping that have been altered, extended, or repaired before using. Purge new piping and parts of existing piping that have been altered, extended, or repaired before using. 2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if methods are not prescribed, use Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if methods are not prescribed, use procedures described in either AWWA C651 or AWWA C652 or follow procedures described below:  C651 or AWWA C652 or follow procedures described below: C651 or AWWA C652 or follow procedures described below:  C652 or follow procedures described below: C652 or follow procedures described below: a. Flush piping system with clean, potable water until dirty water does not appear at outlets. Flush piping system with clean, potable water until dirty water does not appear at outlets. b. Fill and isolate system according to either of the following: Fill and isolate system according to either of the following: 1) Fill system or part thereof with water/chlorine solution with at least 50 ppm (50 mg/L) of chlorine. Isolate with valves Fill system or part thereof with water/chlorine solution with at least 50 ppm (50 mg/L) of chlorine. Isolate with valves  ppm (50 mg/L) of chlorine. Isolate with valves ppm (50 mg/L) of chlorine. Isolate with valves  mg/L) of chlorine. Isolate with valves mg/L) of chlorine. Isolate with valves and allow to stand for 24 hours. 2) Fill system or part thereof with water/chlorine solution with at least 200 ppm (200 mg/L) of chlorine. Isolate and allow Fill system or part thereof with water/chlorine solution with at least 200 ppm (200 mg/L) of chlorine. Isolate and allow  ppm (200 mg/L) of chlorine. Isolate and allow ppm (200 mg/L) of chlorine. Isolate and allow  mg/L) of chlorine. Isolate and allow mg/L) of chlorine. Isolate and allow to stand for three hours. c. Flush system with clean, potable water until no chlorine is in water coming from system after the standing time. Flush system with clean, potable water until no chlorine is in water coming from system after the standing time. d. Repeat procedures if biological examination shows contamination. Repeat procedures if biological examination shows contamination. e. Submit water samples in sterile bottles to authorities having jurisdiction. Submit water samples in sterile bottles to authorities having jurisdiction. B. Prepare and submit reports of purging and disinfecting activities. Include copies of water-sample approvals from authorities having Prepare and submit reports of purging and disinfecting activities. Include copies of water-sample approvals from authorities having jurisdiction. C. Clean interior of domestic water piping system. Remove dirt and debris as work progresses. Clean interior of domestic water piping system. Remove dirt and debris as work progresses. Domestic water piping shall be insulated with Owens Corning type ASJ/SSL-II heavy density fiber glass with all service jacket. Insulation shall have a flame spread rating not to exceed 25 and a smoke density not to exceed 50 when tested in accordance with U.B.C. standard 42-1.  Provide mastic on all joints and exposed ends of insulation. Insulate domestic Cold water piping in unconditioned spaces domestic Cold water piping in unconditioned spaces such as exterior corridors, attic, basements, etc with 1/2" thick insulation for piping 1-1/4" & smaller and 1" thick insulation for piping with 1/2" thick insulation for piping 1-1/4" & smaller and 1" thick insulation for piping 1-1/2" & larger. Insulate all domestic Hot water supply and return piping with 1" thick insulation for piping 1-1/4" & smaller and Insulate all domestic Hot water supply and return piping with 1" thick insulation for piping 1-1/4" & smaller and domestic Hot water supply and return piping with 1" thick insulation for piping 1-1/4" & smaller and with 1" thick insulation for piping 1-1/4" & smaller and 1-1/2" thick insulation for piping 1-1/2" & larger. Fixture tailpieces, wall escutcheon, and traps for lavatories and sinks shall be brass tubing, semi-cast, or cast iron:  All brass tubing shall be 17 gage, chrome plated.  Exception:  If the fixture tailpieces and traps are located in cabinets, the tailpiece & trap shall be PVC. Grid drains for public lavatories.  Basket strainers for break room sinks. Water Hammer Arresters shall comply with standard ASSE 1010, metal bellows type or copper piston type. Lavatory Supports shall be type II, lavatory carrier with concealed arms and tie rod for wall-mounting, lavatory-type fixture.  Include steel uprights with feet.  For accessible-fixture support include rectangular steel uprights.   Lavatory/ Sink supply fittings:  NSF Standard: Comply with NSF/ANSI 61 Annex G, "Drinking Water System Components - Health Effects," for supply-fitting materials that will be in contact with potable water.  Standard: ASME A112.18.1/CSA B125.1.  Supply Stops: Chrome-plated-brass, one-quarter-turn, ball-type valve with inlet connection matching supply piping.  Wheel handle operation.  Risers: Chrome-plated, soft-copper flexible tube for exposed applications and ASME A112.18.6, braided- or corrugated-stainless-steel, flexible hose for conceal behind cabinet applications. Provide ADA Supply and Drain Protective Shielding Guards on ADA fixtures that piping is exposed. Supply and Drain Protective Shielding Guards shall comply with ICC A117.1 and Americans with Disabilities Act (ADA) requirements. Manufactured plastic wraps shall cover hot and cold water supplies, trap, and drain piping. All pipe hangers, clamps and channels shall be adequately sized to carry pipe loads and prevent sagging. All other materials not specifically described but required for a complete and proper installation of work of this section, shall be new, first quality of their respective kinds, and as selected by the contractor subject to acceptance by the engineer. Lay out the plumbing system in careful coordination with the drawings, determining proper elevations for all components of the system and using only the minimum number of bends to produce a satisfactorily functioning system.  Follow the general layout shown on the drawings in all cases except where other work may interfere.  Unless shown otherwise, lay out all pipes to fall within partition, wall floor, or roof cavities, and to not require furring other than as shown on the drawings. Do not cut into or reduce the size of any load-carrying member without the prior approval of the architect.  Install all pipes to clear all beams and obstructions. Permanently close and make weatherproof any openings or penetrations of the building envelope made for plumbing systems.  All wall and floor penetrations shall be sleeved.  All exterior wall or foundation wall penetrations shall use a mechanical seal. Coordinate all roof penetrations with architectural plans and building and roofing trades. Provide shut-off balls valves and unions at all water connections to equipment and appliances.     Isolate all dissimilar metals with "EPCO" dielectric unions, except  for brass or bronze valves with steel pipe. Protect the potable water supply against backflow and siphonage from equipment, fixtures, etc., using approved backflow and anti-siphon devices. Thoroughly clean all piping and equipment.  Removing all dirt, rust, oil, and plaster. Test Sanitary drainage piping by plugging all openings and filling with water to a height equal to a 10 foot head.  Allow to stand one hour or longer as required.  Repair leaking joints and then re-test. No work shall be covered until it has been inspected and accepted by the local authority and the engineer. Domestic water piping tests: Fill domestic water piping. Check components to determine that they are not air bound and that piping is full of water. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired. Leave new, altered, extended, or replaced domestic water piping uncovered and unconcealed until it has been tested and approved. Expose work that was covered or concealed before it was tested. Cap and subject piping to static water pressure of 50 psig (345 kPa) above operating pressure, without exceeding pressure rating of piping system materials. Isolate test source and allow it to stand for four hours. Leaks and loss in test pressure constitute defects that must be repaired. Repair leaks and defects with new materials, and retest piping or portion thereof until satisfactory results are obtained. The entire system shall be warranted for a period of one (1) year beginning with Owner's acceptance of the work.  All labor and materials necessary to repair or replace the system, or portions thereof, during that time shall be warranted for a period of one (1) year from the repair or replacement. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms, and service areas.  Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. Install piping to permit valve servicing.  Install piping at indicated slopes. Install piping free of sags and bends. Install fittings for changes in direction and branch connections. Install piping to allow application of insulation.  Select system components with pressure rating equal to or greater than system operating pressure. Install escutcheons for penetrations of walls, ceilings, and floors. Verify final equipment locations for roughing-in.  Confirm that millwork is constructed with adequate provision for the installation of counter top lavatories and sinks. Seal fixtures to wall and floor surfaces with sealant, color to match fixture. All vents thru roof (VTR) shall be offset a minimum of 10'-0" from all outside air intakes. Provide Plastic Pipe Markers on all aboveground plumbing piping that Comply with ASME A13.1.  Minimum information indicating flow direction arrow and identification of fluid being conveyed.  Install labeling on pipe at intervals of not more than 20 feet and at least once in each room. Provide a complete through penetration fire stopping assembly for fire resistance rated wall assemblies. The through penetration assembly must be listed by an approved third-party test agency (UL), and include the entire listed assembly with all notations.  Refer to architectural drawings for fire wall locations. Approved manufactures: (Items submitted shall be approved by architect and engineer.  Architect and engineer reserve the right to reject any item substituted for basis of design item for any reason.) China Fixtures: American Standard, Kohler, Toto, Zurn, Sloan Faucets: Delta, T&S Brass, Chicago Faucets, Zurn, Kohler, Grohe, Moen, Speakman, Symmons Supplies & Traps: Engineered Brass CO., Mcguire, Charlotte Pipe, Brasscraft, IPS, Watts, Zurn Flush Valves: Sloan, Delany, Zurn, American Standard  Floor Drains & Cleanouts: Zurn, Jay R Smith, Proset, Watts, Mifab, Wade, Josam, Sioux Chief, Oatey Tankless Electric Water Heaters: A.O. Smith, Rheem, EEmax, Chronomite Toilet Seats: Bemis, Centoco, Church Seats, Olsonite, Beneke, Zurn, Mainline ADA Protective Shielding Pipe Covers: Engineered Brass, McGuire, Plumberex, TRUEBRO, Zurn, Oatey Fixture Supports: MIFAB, Jay R. Smith, Wade, Watts, Zurn  Water Hammer Arresters: AMTROL, Josam, MIFAB, PPP, Sioux Chief, Jay R. Smith, Wade, Watts, Zurn  Outlet Boxes: Acorn, IPS, Oatey Brass Valves: American, Crane, Watts, Apollo 
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FIRE PROTECTION BASIC MATERIALS AND METHODS
(FIRE PROTECTION SECTION 1 OF 2)
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FIRE SPRINKLER
SPECIFICATIONS
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AutoCAD SHX Text
PART 1  GENERAL 1.1 SECTION INCLUDES SECTION INCLUDES A. Pipe, fittings, valves, and connections for combination sprinkler and standpipe systems. Pipe, fittings, valves, and connections for combination sprinkler and standpipe systems. 1.2 REFERENCES REFERENCES A. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; The American Society of Mechanical Engineers. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; The American Society of Mechanical Engineers. B. ASME B16.3 - Malleable Iron Threaded Fittings; The American Society of Mechanical Engineers. ASME B16.3 - Malleable Iron Threaded Fittings; The American Society of Mechanical Engineers. C. ASME B16.4 - Gray Iron Threaded Fittings; The American Society of Mechanical Engineers. ASME B16.4 - Gray Iron Threaded Fittings; The American Society of Mechanical Engineers. D. ASME B16.5 - Pipe Flanges and Flanged Fittings; The American Society of Mechanical Engineers; (ANSI/ASME B16.5). ASME B16.5 - Pipe Flanges and Flanged Fittings; The American Society of Mechanical Engineers; (ANSI/ASME B16.5). E. ASTM A 47/A 47M - Standard Specification for Ferritic Malleable Iron Castings. ASTM A 47/A 47M - Standard Specification for Ferritic Malleable Iron Castings. F. ASTM A 53/A 53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless. ASTM A 53/A 53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless. G. ASTM A 795/A 795M - Standard Specification for Black and Hot-Dipped Zinc-Coated (Galvanized) Welded and Seamless Steel Pipe for Fire Protection ASTM A 795/A 795M - Standard Specification for Black and Hot-Dipped Zinc-Coated (Galvanized) Welded and Seamless Steel Pipe for Fire Protection Use. H. NFPA 13 - Standard for the Installation of Sprinkler Systems; National Fire Protection Association. NFPA 13 - Standard for the Installation of Sprinkler Systems; National Fire Protection Association. I. NFPA 24 - Standard for the Installation of Private Fire Service Mains and Their Appurtenances; National Fire Protection Association. NFPA 24 - Standard for the Installation of Private Fire Service Mains and Their Appurtenances; National Fire Protection Association. J. NFPA 72 - National Fire Alarm Code. NFPA 72 - National Fire Alarm Code. K. NFPA 101 - Code for Safety to Life from Fire in Buildings and Structures. NFPA 101 - Code for Safety to Life from Fire in Buildings and Structures. L. Georgia State Minimum Standard  Fire Prevention Code (International Fire Code), 2012 Edition, with Georgia State Amendments. Georgia State Minimum Standard  Fire Prevention Code (International Fire Code), 2012 Edition, with Georgia State Amendments. M. UL (FPED) - Fire Protection Equipment Directory; Underwriters Laboratories Inc.; current edition. UL (FPED) - Fire Protection Equipment Directory; Underwriters Laboratories Inc.; current edition. N. UL 262 - Gate Valves for Fire-Protection Service; Underwriters Laboratories Inc.. UL 262 - Gate Valves for Fire-Protection Service; Underwriters Laboratories Inc.. O. Chapter 120-3-3 of the Rules of the Safety Fire Commissioner. Chapter 120-3-3 of the Rules of the Safety Fire Commissioner. P. Georgia State Minimum Standard Building Code (International Building Code), 2018 Edition, with Georgia State Amendments.   NFPA Code, where more Georgia State Minimum Standard Building Code (International Building Code), 2018 Edition, with Georgia State Amendments.   NFPA Code, where more stringent, shall take precedence. 1.3 SUBMITTALS SUBMITTALS A. Product Data:  Provide manufacturers catalogue information.  Indicate valve data and ratings. Product Data:  Provide manufacturers catalogue information.  Indicate valve data and ratings. B. Shop Drawings:  Indicate pipe materials used, jointing methods, supports, floor and wall penetration seals.  Indicate installation, layout, weights, Shop Drawings:  Indicate pipe materials used, jointing methods, supports, floor and wall penetration seals.  Indicate installation, layout, weights, mounting and support details, and piping connections. C. Project As-Built Documents:  Record actual locations of components and tag numbering. Project As-Built Documents:  Record actual locations of components and tag numbering. D. Operation and Maintenance Data:  Include installation instructions and spare parts lists. Operation and Maintenance Data:  Include installation instructions and spare parts lists. 1.4 QUALITY ASSURANCE QUALITY ASSURANCE A. Fire Protection Fire Protection 1. The Contractor expressly warrants that the company performing the installation of the fire protection systems has demonstrated proficiency in the The Contractor expressly warrants that the company performing the installation of the fire protection systems has demonstrated proficiency in the installation, start-up and adjustment of such systems by the successful performance of work of the nature specified herein on at least 5 commercial or institutional buildings, each containing minimum of 10,000 ft2 of protected area or greater. 2. The Contractor further warrants that the aforesaid subcontractor has trained personnel, instruments, tools, and equipment to perform the The Contractor further warrants that the aforesaid subcontractor has trained personnel, instruments, tools, and equipment to perform the installation specified.  3. The Contractor also warrants that the aforesaid installer has been in business performing services of the nature specified herein for at least The Contractor also warrants that the aforesaid installer has been in business performing services of the nature specified herein for at least five-years. 4. Provide a certificate of competency as issued by the Georgia State Fire Marshal's Office. Provide a certificate of competency as issued by the Georgia State Fire Marshal's Office. B. Conform to UL and FM requirements. Conform to UL and FM requirements. C. Valves:  Bear UL and FM label or marking. Provide manufacturer's name and pressure rating marked on valve body. Valves:  Bear UL and FM label or marking. Provide manufacturer's name and pressure rating marked on valve body. D. Products Requiring Electrical Connection:  Listed and classified as suitable for the purpose specified and indicated. Products Requiring Electrical Connection:  Listed and classified as suitable for the purpose specified and indicated. 1.5 DELIVERY, STORAGE, AND PROTECTION DELIVERY, STORAGE, AND PROTECTION A. Deliver and store valves in shipping containers, with labeling in place. Deliver and store valves in shipping containers, with labeling in place. B. Provide temporary protective coating on cast iron and steel valves. Provide temporary protective coating on cast iron and steel valves. C. Provide temporary end caps and closures on piping and fittings. Maintain in place until installation. Provide temporary end caps and closures on piping and fittings. Maintain in place until installation. 1.6 EXTRA MATERIALS EXTRA MATERIALS A. Provide additional materials as provided in these specifications and by NFPA. Provide additional materials as provided in these specifications and by NFPA. PART 2  PRODUCTS 2.1 GENERAL SYSTEM AND PRODUCT REQUIREMENTS GENERAL SYSTEM AND PRODUCT REQUIREMENTS A. Sprinkler Systems:  Conform work to NFPA 13. Sprinkler Systems:  Conform work to NFPA 13. B. Standpipe and Hose Systems:  Conform to NFPA 14. Standpipe and Hose Systems:  Conform to NFPA 14. C. Welding Materials and Procedures:  Conform to ASME Code. Welding Materials and Procedures:  Conform to ASME Code. D. Building is light hazard, ordinary hazard group, and extra hazard group. Pipe sizes shall be hydraulically calculated based upon flow test to be Building is light hazard, ordinary hazard group, and extra hazard group. Pipe sizes shall be hydraulically calculated based upon flow test to be conducted by contractor. E. Provide hydraulic calculations over the most remote 1500 square feet providing density required for hazard as indicated in NFPA 13. Minimum Provide hydraulic calculations over the most remote 1500 square feet providing density required for hazard as indicated in NFPA 13. Minimum discharge pressure shall be 7.0 PSI. Minimum residual pressure at city water main in the street shall be 20.0 PSI. Provide 10.0 PSI minimum safety margin in hydraulic calculations at design point. Design area reduction per NFPA 13 is not allowed. F. Basis of design:  Contractor shall perform, or have performed, at the same time, a Fire Flow and Twenty Four Hour Static Test to assure flow equals Basis of design:  Contractor shall perform, or have performed, at the same time, a Fire Flow and Twenty Four Hour Static Test to assure flow equals or exceeds specified basis of design flow rate prior to preparing shop drawings, installing system or performing calculations.  Prepare calculations based on confirmed flow data or basis of design flow data, whichever is lowest.  Flow test shall be performed in accordance with NFPA 13 and Rules and Regulations of Safety Fire Commissioner, O.C.G.A. Chapter 120-3-3.  Modify flow test pressures (static and residual), if pressure recorded in 24 hour test is lower than flow test pressures for one hour duration, to lowest hour test pressure. G. No pipe shall be routed above electrical panels and equipment as required by National Electrical Code, on control side or beneath suspended No pipe shall be routed above electrical panels and equipment as required by National Electrical Code, on control side or beneath suspended mechanical equipment except where specifically required by Code, in which case, provisions shall be made for service access. H. Inspectors test connection(s) shall discharge to the outside of the building in location(s) acceptable to the Architect. Inspectors test connection(s) shall discharge to the outside of the building in location(s) acceptable to the Architect. I. Inside auxiliary drains, if needed, shall discharge in location(s) acceptable to the Architect.Drain and test connection piping, if in finished space, shall Inside auxiliary drains, if needed, shall discharge in location(s) acceptable to the Architect.Drain and test connection piping, if in finished space, shall be installed concealed. 2.2 BURIED PIPING BURIED PIPING A. Refer to Civil plans and specifications for piping type. Refer to Civil plans and specifications for piping type. 2.3 ABOVE GROUND WET SYSTEM PIPING ABOVE GROUND WET SYSTEM PIPING A. Steel Pipe: ASTM A 795 Schedule 10 or ASTM A 53 Schedule 40, black. Piping 2" and smaller shall be threaded. Piping 2 1/2" and larger shall be Steel Pipe: ASTM A 795 Schedule 10 or ASTM A 53 Schedule 40, black. Piping 2" and smaller shall be threaded. Piping 2 1/2" and larger shall be grooved with rigid couplings. 1. Cast Iron Fittings:  ASME B16.1, flanges and flanged fittings and ASME B16.4, threaded fittings. Cast Iron Fittings:  ASME B16.1, flanges and flanged fittings and ASME B16.4, threaded fittings. 2. Malleable Iron Fittings:  ASME B16.3, threaded fittings and ASTM A 47/A 47M. Malleable Iron Fittings:  ASME B16.3, threaded fittings and ASTM A 47/A 47M. 3. Mechanical Grooved Couplings:  Rigid malleable iron housing clamps to engage and lock, "C" shaped elastomeric sealing gasket, steel bolts, nuts, Mechanical Grooved Couplings:  Rigid malleable iron housing clamps to engage and lock, "C" shaped elastomeric sealing gasket, steel bolts, nuts, and washers; galvanized for galvanized pipe. Reducing couplings are NOT allowed. 2.4 PIPE HANGERS AND SUPPORTS PIPE HANGERS AND SUPPORTS A. Hangers for Pipe Sizes 1/2 to 1-1/2 inch:  Malleable iron, adjustable swivel, split ring. Hangers for Pipe Sizes 1/2 to 1-1/2 inch:  Malleable iron, adjustable swivel, split ring. B. Hangers for Pipe Sizes 2-inches and Over:  Carbon steel, adjustable, clevis. Hangers for Pipe Sizes 2-inches and Over:  Carbon steel, adjustable, clevis. C. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods. D. Vertical Support:  Steel riser clamp. Vertical Support:  Steel riser clamp. E. Floor Support:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support. Floor Support:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support. F. Provide support for any vertical pipe 36" in length or greater except armovers. Provide supports 12'-0" O.C. maximum or at floor levels. Provide support for any vertical pipe 36" in length or greater except armovers. Provide supports 12'-0" O.C. maximum or at floor levels. G. Threaded rods shall NOT be bent. Bending is permitted only in unthreaded sections of hanger rods. Bending shall occur as close to the hanger as Threaded rods shall NOT be bent. Bending is permitted only in unthreaded sections of hanger rods. Bending shall occur as close to the hanger as possible. Provide a swivel assembly if required. 2.5 GATE VALVES GATE VALVES A. Up to and including 2 inches: Up to and including 2 inches: 1. Manufacturers: Manufacturers: a. Nibco Scott; Product T-104-O Nibco Scott; Product T-104-O b. Jenkins; Product 275U Jenkins; Product 275U c. Hammond; Product 1B681 Hammond; Product 1B681 d. Stockham; Product B-133 Stockham; Product B-133 e. Kennedy; Product Fig. 66 Kennedy; Product Fig. 66 2. Bronze body, bronze trim, rising stem, handwheel, solid wedge or disc, threaded ends. Bronze body, bronze trim, rising stem, handwheel, solid wedge or disc, threaded ends. B. Over 2 inches: Over 2 inches: 1. Manufacturers: Manufacturers: a. Nibco Scott; Product F-607-OTS Nibco Scott; Product F-607-OTS b. Crane; Product 467 Crane; Product 467 c. Jenkins; Product 825-A Jenkins; Product 825-A d. Hammond; Product 1R1154 Hammond; Product 1R1154 e. Stockham; Product G-634 Stockham; Product G-634 f. Kennedy; Product Fig. 68 Kennedy; Product Fig. 68 2. Iron body, bronze trim, rising stem pre-grooved for mounting tamper switch, handwheel, OS&Y, solid rubber covered bronze or cast iron wedge, Iron body, bronze trim, rising stem pre-grooved for mounting tamper switch, handwheel, OS&Y, solid rubber covered bronze or cast iron wedge, flanged ends. 2.6 GLOBE VALVES GLOBE VALVES A. Bronze body, rubber disc, union bonnet, 174 W.W.P., threaded ends. Bronze body, rubber disc, union bonnet, 174 W.W.P., threaded ends. B. Up to and including 2 inches: Up to and including 2 inches: 1. Manufacturers: Manufacturers: a. Nibco-Scott; Product KT-65. Nibco-Scott; Product KT-65. b. Kennedy; Product 97SD. Kennedy; Product 97SD. c. United; Product 125S. United; Product 125S. d. Fairbanks; Product 4691-3. Fairbanks; Product 4691-3. 2.7 ANGLE VALVES ANGLE VALVES A. Bronze body, rubber disc, union bonnet, 174 non-shock cold water, threaded ends. Bronze body, rubber disc, union bonnet, 174 non-shock cold water, threaded ends. B. Up to and including 2 inches: Up to and including 2 inches: 1. Manufacturers: Manufacturers: a. Nibco-Scott; Product T-301-W. Nibco-Scott; Product T-301-W. b. Kennedy; Product 985D. Kennedy; Product 985D. c. United; Product 126S. United; Product 126S. d. Fairbanks; Product 4691-3. Fairbanks; Product 4691-3. 2.8 BUTTERFLY VALVES: Not allowed. BUTTERFLY VALVES: Not allowed. 2.9 CHECK VALVES CHECK VALVES A. Iron body, U.L. Listed- F.M. Approved, swing type, bronze trimmed, bronze seat and disc, flanged ends. Iron body, U.L. Listed- F.M. Approved, swing type, bronze trimmed, bronze seat and disc, flanged ends. B. Manufacturers: Manufacturers: 1. Jenkins; Product 629 Jenkins; Product 629 2. Crane; Product 375 Crane; Product 375 3. Stockham; Product G-939 Stockham; Product G-939 4. Mueller; Product A-2120-6 Mueller; Product A-2120-6 5. Kennedy; Product #126 Kennedy; Product #126 2.10 INDICATOR POSTS   INDICATOR POSTS   A. Cast iron base, top section, & cap; malleable iron wrench and locking device; steel stem; cast iron coupling; bronze target holder with aluminum Cast iron base, top section, & cap; malleable iron wrench and locking device; steel stem; cast iron coupling; bronze target holder with aluminum "shut" and "open" targets; Underwriters Laboratories listed, and Factory Mutual approved; available for varying trench depth; and with adjustable depth features. B. Manufacturers: Manufacturers: 1. Kennedy Fig. Series 741. Kennedy Fig. Series 741. 2. Nibco NIP-1. Nibco NIP-1. 3. Stockham G-951. Stockham G-951. 4. Mueller A-20804. Mueller A-20804. 2.11 UNDERGROUND GATE VALVES   UNDERGROUND GATE VALVES   A. 2 1/2-inch and larger, iron body, non-rising stem, bronze stem, iron mounted disc with bronze rings, cast iron 2-inch square operating nut, flange, 2 1/2-inch and larger, iron body, non-rising stem, bronze stem, iron mounted disc with bronze rings, cast iron 2-inch square operating nut, flange, ends, AWWA spec. C-500. B. Manufacturers: Manufacturers: 1. Kennedy Fig. 701X. Kennedy Fig. 701X. 2. Nibco F-609. Nibco F-609. 3. Stockham G-635. Stockham G-635. 4. Mueller A-2075-20. Mueller A-2075-20. 5. M & H Fig. 3067. M & H Fig. 3067. PART 3  EXECUTION 3.1 PREPARATION PREPARATION A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe. B. Remove scale and foreign material, from inside and outside, before assembly. Remove scale and foreign material, from inside and outside, before assembly. C. Prepare piping connections to equipment with flanges or unions. Prepare piping connections to equipment with flanges or unions. D. Storage:  All piping shall be stored above ground and protected to prevent dirt and debris from entering pipe. Storage:  All piping shall be stored above ground and protected to prevent dirt and debris from entering pipe. 3.2 INSTALLATION INSTALLATION A. Install sprinkler system and service main piping, hangers, and supports in accordance with NFPA 13 and these specifications. Install sprinkler system and service main piping, hangers, and supports in accordance with NFPA 13 and these specifications. B. Install standpipe piping, hangers, and supports in accordance with NFPA 14. Install standpipe piping, hangers, and supports in accordance with NFPA 14. C. Install post indicator valve (PIV) upstream of backflow device. Install post indicator valve (PIV) upstream of backflow device. D. Route piping in orderly manner, plumb and parallel to building structure. Maintain gradient. Route piping in orderly manner, plumb and parallel to building structure. Maintain gradient. E. Install piping to conserve building space, to not interfere with use of space and other work. Install piping to conserve building space, to not interfere with use of space and other work. F. Group piping whenever practical at common elevations. Group piping whenever practical at common elevations. G. All piping shall be installed above ceilings in a concealed manner except where no ceilings are present All piping shall be installed above ceilings in a concealed manner except where no ceilings are present H. Sleeve pipes passing through partitions, walls, and floors. Sleeve pipes passing through partitions, walls, and floors. I. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment. J. Reducing Tees:  Weld-on threaded outlet tees and Coupolet-300 by Bonney Forge Division of Energy Products Group, Central Sprink 701, "TEE-LET" Reducing Tees:  Weld-on threaded outlet tees and Coupolet-300 by Bonney Forge Division of Energy Products Group, Central Sprink 701, "TEE-LET" 300 by Merit Manufacturing Corp., NAP300 by North Alabama Pipe Corp., F400 by Grinnell Corp. may be used for side outlet reducing tees more than two pipe sizes smaller than main.  Discs shall be retrieved and connected to pipe at point of cutting.  Cutting shall comply with NFPA 13, Chapter 6.5.2.9. K. Couplings may be used on gridded systems at only one end of each gridded branch line or on 2 1/2" or larger riser nipple to 2" or smaller branch Couplings may be used on gridded systems at only one end of each gridded branch line or on 2 1/2" or larger riser nipple to 2" or smaller branch line to facilitate connection provided that the coupling is connected to piping by a cut groove. Rolled grooves are not acceptable. L. Pipe Hangers and Supports: Pipe Hangers and Supports: 1. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent work. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent work. 2. Place hangers within 12 inches of each horizontal elbow. Place hangers within 12 inches of each horizontal elbow. 3. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe movement without disengagement of supported pipe. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe movement without disengagement of supported pipe. 4. Support vertical piping at every floor.  Support riser piping independently of connected horizontal piping. Support vertical piping at every floor.  Support riser piping independently of connected horizontal piping. 5. Where several pipes can be installed in parallel and at same elevation, provide multiple or trapeze hangers. Where several pipes can be installed in parallel and at same elevation, provide multiple or trapeze hangers. M. Slope piping and arrange systems to drain at low points.  Use eccentric reducers to maintain top of pipe level. Slope piping and arrange systems to drain at low points.  Use eccentric reducers to maintain top of pipe level. N. Prepare pipe, fittings, supports, and accessories for finish painting.  Where pipe support members are welded to structural building framing, scrape, Prepare pipe, fittings, supports, and accessories for finish painting.  Where pipe support members are welded to structural building framing, scrape, brush clean, and apply one coat of zinc rich primer to welding.   O. Do not penetrate building structural members unless indicated. Do not penetrate building structural members unless indicated. P. Provide sleeves when penetrating floors and walls. Seal pipe and sleeve penetrations to achieve fire resistance equivalent to fire separation required. Provide sleeves when penetrating floors and walls. Seal pipe and sleeve penetrations to achieve fire resistance equivalent to fire separation required. Q. When installing more than one piping system material, ensure system components are compatible and joined to ensure the integrity of the system.  When installing more than one piping system material, ensure system components are compatible and joined to ensure the integrity of the system.  Provide necessary joining fittings.  Ensure flanges, union, and couplings for servicing are consistently provided. R. Die cut threaded joints with full cut standard taper pipe threads with red lead and linseed oil or other non-toxic joint compound applied to male Die cut threaded joints with full cut standard taper pipe threads with red lead and linseed oil or other non-toxic joint compound applied to male threads only. S. Install valves with stems upright or horizontal, not inverted. Remove protective coatings prior to installation. Install valves with stems upright or horizontal, not inverted. Remove protective coatings prior to installation. T. Provide gate valves for shut-off or isolating service. No valve shall be installed with the centerline, if horizontal, or wheel, if vertical, more than Provide gate valves for shut-off or isolating service. No valve shall be installed with the centerline, if horizontal, or wheel, if vertical, more than 9'-0" AFF. U. Provide drain valves at main shut-off valves, low points of piping and apparatus. Provide drain valves at main shut-off valves, low points of piping and apparatus. 3.3 CLEANING AND PROTECTION CLEANING AND PROTECTION A. All materials, equipment and mechanical rooms shall be cleaned prior to the Final Inspection. All materials, equipment and mechanical rooms shall be cleaned prior to the Final Inspection. B. Wash down and scrub clean all mechanical room floors, walls, equipment bases and equipment. Wash down and scrub clean all mechanical room floors, walls, equipment bases and equipment. C. Paint equipment where finish has been damaged requiring retouching of finish to match factory finish. Paint equipment where finish has been damaged requiring retouching of finish to match factory finish. D. Chipped or scraped paint shall be retouched to match original finish. Chipped or scraped paint shall be retouched to match original finish. E. All dents and sags in equipment casing shall be straightened. All dents and sags in equipment casing shall be straightened. F. All equipment, pipe, pipe fittings and appurtenances shall be free of rust and stains prior to substantial completion. All equipment, pipe, pipe fittings and appurtenances shall be free of rust and stains prior to substantial completion. 3.4 FINISHING EQUIPMENT AND MATERIAL FINISHING EQUIPMENT AND MATERIAL A. Use paint systems specified in Division 9 for the substrates to be finished. Use paint systems specified in Division 9 for the substrates to be finished. B. Paint shop-primed equipment. Paint shop-primed equipment. C. Re-install electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed prior to finishing. Re-install electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed prior to finishing. D. Paint all exposed pipes, unless otherwise indicated. Paint all exposed pipes, unless otherwise indicated. E. All ferrous fasteners and hanger supports  not having a corrosion resistant plated finish shall be painted to prevent rust. All ferrous fasteners and hanger supports  not having a corrosion resistant plated finish shall be painted to prevent rust. F. Paint all equipment, including that which is factory-finished, exposed to weather or to view on the roof and outdoors. Paint all equipment, including that which is factory-finished, exposed to weather or to view on the roof and outdoors. G. Paint all exposed un-insulated ferrous materials. Paint all exposed un-insulated ferrous materials. END OF SECTION PART 1  GENERAL 1.1 SECTION INCLUDES SECTION INCLUDES A. Wet Type Sprinkler System Wet Type Sprinkler System B. Dry-pipe sprinkler system. Dry-pipe sprinkler system. C. System design, installation, and certification. System design, installation, and certification. D. Fire department connections. Fire department connections. 1.2 REFERENCES REFERENCES A. NFPA 13 - Standard for the Installation of Sprinkler Systems; National Fire Protection Association. NFPA 13 - Standard for the Installation of Sprinkler Systems; National Fire Protection Association. B. NFPA 14 - Standard for the Installation of Standpipe and Hose Systems; National Fire Protection Association. NFPA 14 - Standard for the Installation of Standpipe and Hose Systems; National Fire Protection Association. 1.3 SUBMITTALS SUBMITTALS A. Product Data:  Provide data on sprinklers, valves, and specialties, including manufacturers catalog information.  Submit performance ratings, rough-in Product Data:  Provide data on sprinklers, valves, and specialties, including manufacturers catalog information.  Submit performance ratings, rough-in details, weights, support requirements, and piping connections. B. Shop Drawings: Shop Drawings: 1. Indicate hydraulic calculations, detailed pipe layout, hangers and supports, sprinklers, components and accessories.  Indicate system controls. Indicate hydraulic calculations, detailed pipe layout, hangers and supports, sprinklers, components and accessories.  Indicate system controls. 2. Submit shop drawings, product data, and hydraulic calculations to Fire Marshall for approval and to Architect for review. Submit to Architect prior Submit shop drawings, product data, and hydraulic calculations to Fire Marshall for approval and to Architect for review. Submit to Architect prior to submitting to Fire Marshal. Submit proof of approval to the Architect. C. Project As-Built Documents:  Record actual locations of sprinklers and deviations of piping from drawings.  Indicate drain and test locations. Provide Project As-Built Documents:  Record actual locations of sprinklers and deviations of piping from drawings.  Indicate drain and test locations. Provide two (2) CD and three (3) paper copies of as-built drawings. D. Manufacturer's Certificate:  Certify that system has been tested and meets or exceeds specified requirements and code requirements. All certificates Manufacturer's Certificate:  Certify that system has been tested and meets or exceeds specified requirements and code requirements. All certificates shall be signed by certificate holder. E. Operation and Maintenance Data:  Include components of system, servicing requirements, record drawings, inspection data, replacement part numbers Operation and Maintenance Data:  Include components of system, servicing requirements, record drawings, inspection data, replacement part numbers and availability, and location and numbers of service depot. 1.4 QUALITY ASSURANCE QUALITY ASSURANCE A. Maintain one copy of referenced design and installation standard on site. Maintain one copy of referenced design and installation standard on site. B. Conform to UL requirements. Conform to UL requirements. C. Equipment and Components:  Provide products that bear UL label or marking. Equipment and Components:  Provide products that bear UL label or marking. D. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories Inc., as suitable for the purpose specified and indicated. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories Inc., as suitable for the purpose specified and indicated. 1.5 DELIVERY, STORAGE, AND PROTECTION DELIVERY, STORAGE, AND PROTECTION A. Store products in shipping containers and maintain in place until installation.  Provide temporary inlet and outlet caps.  Maintain caps in place until Store products in shipping containers and maintain in place until installation.  Provide temporary inlet and outlet caps.  Maintain caps in place until installation. B. Store piping off floor and out of elements. Provide cover for piping to prevent dirt and debris from entering piping. Piping and fittings shall be rust Store piping off floor and out of elements. Provide cover for piping to prevent dirt and debris from entering piping. Piping and fittings shall be rust free when installed. 1.6 EXTRA MATERIALS EXTRA MATERIALS A. Provide extra sprinklers of type and size matching those installed, in quantity required by referenced NFPA design and installation standard. Provide extra sprinklers of type and size matching those installed, in quantity required by referenced NFPA design and installation standard. B. Provide suitable wrenches for each sprinkler type. Provide suitable wrenches for each sprinkler type. C. Provide metal storage cabinet located at piping entrance to building. Provide metal storage cabinet located at piping entrance to building. PART 2  PRODUCTS 2.1 SPRINKLER SYSTEM REQUIREMENTS SPRINKLER SYSTEM REQUIREMENTS A. Sprinkler System:  Provide coverage for entire building. Sprinkler System:  Provide coverage for entire building. B. Occupancy: comply with NFPA 13. Occupancy: comply with NFPA 13. C. Water Supply: Contractor shall perform or have performed an NFPA-13 water flow test data and a 24 hour static pressure test. Adjust flow test to Water Supply: Contractor shall perform or have performed an NFPA-13 water flow test data and a 24 hour static pressure test. Adjust flow test to lowest pressure recorded by 24 hour test of one hour duration.  D. Interface system with building fire alarm system. Interface system with building fire alarm system. E. Provide fire department connections where indicated on FP and civil drawings. Provide fire department connections where indicated on FP and civil drawings. 2.2 SPRINKLERS SPRINKLERS A. Tyco and affiliates, Automatic Sprinkler, Reliable, Viking. Tyco and affiliates, Automatic Sprinkler, Reliable, Viking. B. All sprinklers installed shall be by the same manufacturer. All sprinklers installed shall be by the same manufacturer. C. Contractor shall select temperature ratings in accordance with NFPA 13, paragraph 8.3.2. Contractor shall select temperature ratings in accordance with NFPA 13, paragraph 8.3.2. D. Suspended Ceiling Type:  Recessed pendant type with matching flush push on escutcheon plate. Suspended Ceiling Type:  Recessed pendant type with matching flush push on escutcheon plate. 1. Finish:  Chrome plated. Finish:  Chrome plated. 2. Escutcheon Plate Finish:  Chrome plated. Escutcheon Plate Finish:  Chrome plated. 3. Quick response Glass bulb type temperature rated for specific area hazard. Quick response Glass bulb type temperature rated for specific area hazard. E. Gypsum Board Ceiling Type:  Concealed pendant type with matching push on escutcheon plate. Gypsum Board Ceiling Type:  Concealed pendant type with matching push on escutcheon plate. 1. Finish:  Brass. Finish:  Brass. 2. Escutcheon Plate Finish:  Enamel, Verify color with architect. Escutcheon Plate Finish:  Enamel, Verify color with architect. F. Exposed Area Type:  Standard upright type. Exposed Area Type:  Standard upright type. 1. Finish:  Brass. Finish:  Brass. 2. Fusible Link:  Quick Response Fusible solder link type temperature rated for specific area hazard. Fusible Link:  Quick Response Fusible solder link type temperature rated for specific area hazard. G. Sidewall Type:  Standard horizontal sidewall type with matching flush push on two piece escutcheon plate. Sidewall Type:  Standard horizontal sidewall type with matching flush push on two piece escutcheon plate. 1. Finish:  Chrome plated. Finish:  Chrome plated. 2. Escutcheon Plate Finish:  Chrome plated. Escutcheon Plate Finish:  Chrome plated. 3. Quick Response Fusible solder link type temperature rated for specific area hazard. Quick Response Fusible solder link type temperature rated for specific area hazard. H. Guards: Finish to match sprinkler finish. Guards: Finish to match sprinkler finish. 2.3 PIPING SPECIALTIES PIPING SPECIALTIES A. Dry Pipe Sprinkler Alarm Valve:  Check type valve with divided seat ring, rubber faced clapper to automatically actuate water motor alarm and Dry Pipe Sprinkler Alarm Valve:  Check type valve with divided seat ring, rubber faced clapper to automatically actuate water motor alarm and electric alarm, with accelerator; with test and drain valve. B. Water Motor Alarm:  Hydraulically operated impeller type alarm with aluminum alloy chrome plated gong and motor housing, nylon bearings, and inlet Water Motor Alarm:  Hydraulically operated impeller type alarm with aluminum alloy chrome plated gong and motor housing, nylon bearings, and inlet strainer. By same manufacturer as Alarm Valve. C. Electric Alarm:  Electrically operated chrome plated gong with pressure alarm switch. Electric Alarm:  Electrically operated chrome plated gong with pressure alarm switch. D. Water Flow Switch:  Vane type switch for mounting horizontal or vertical, with two contacts; rated 10 amp at 125 volt AC and 2.5 amp at 24 volt Water Flow Switch:  Vane type switch for mounting horizontal or vertical, with two contacts; rated 10 amp at 125 volt AC and 2.5 amp at 24 volt DC. Notifier, Simplex, Potter, Grinnell. E. Tamper Switch: Switch designed for installation on indicator valves with cased aluminum housing with red finish. Notifier, Simplex, Potter, Grinnell. Tamper Switch: Switch designed for installation on indicator valves with cased aluminum housing with red finish. Notifier, Simplex, Potter, Grinnell. F. Fire Department Connections: Elkhart, Croker Standard, Potter Roemer. Fire Department Connections: Elkhart, Croker Standard, Potter Roemer. 1. Type:  Free standing type with ductile iron pedestal chrome plated finish. Type:  Free standing type with ductile iron pedestal chrome plated finish. 2. Outlets:  Two way with thread size to suit fire department hardware; threaded dust cap and chain of matching material and finish. Outlets:  Two way with thread size to suit fire department hardware; threaded dust cap and chain of matching material and finish. 3. Drain:  3/4 inch automatic drip, outside. Drain:  3/4 inch automatic drip, outside. 4. Label:  "Sprinkler - Fire Department Connection". Label:  "Sprinkler - Fire Department Connection". PART 3  EXECUTION 3.1 INSTALLATION INSTALLATION A. Install in accordance with referenced NFPA design and installation standard and these specifications. Install in accordance with referenced NFPA design and installation standard and these specifications. B. Sprinklers shall be in line with and centered between down lights unless shown otherwise. Sprinklers shall be in line with and centered between down lights unless shown otherwise. C. Install equipment in accordance with manufacturer's instructions. Install equipment in accordance with manufacturer's instructions. D. Each floor of multi story buildings shall be zoned. Each floor of multi story buildings shall be zoned. E. All dry system piping shall be galvanized down stream of dry valve. All dry system piping shall be galvanized down stream of dry valve. F. Install buried shut-off valves in valve box.  Provide post indicator. Install buried shut-off valves in valve box.  Provide post indicator. G. Provide approved double detector check assembly at sprinkler system water source connection. Provide approved double detector check assembly at sprinkler system water source connection. H. Locate fire department connection within forty (40'-0") feet of nearest fire hydrant and with sufficient clearance from walls, obstructions, or adjacent Locate fire department connection within forty (40'-0") feet of nearest fire hydrant and with sufficient clearance from walls, obstructions, or adjacent siamese connectors to allow full swing of fire department wrench handle. I. Locate outside alarm gong on building wall at piping entrance to building. Locate outside alarm gong on building wall at piping entrance to building. J. Place pipe runs to minimize obstruction to other work. Place pipe runs to minimize obstruction to other work. K. Place piping in concealed spaces above finished ceilings. Place piping in concealed spaces above finished ceilings. L. Center sprinklers in two directions in ceiling tile and provide piping offsets as required. Center sprinklers in two directions in ceiling tile and provide piping offsets as required. M. Apply masking tape or paper cover to ensure concealed sprinklers, cover plates, and sprinkler escutcheons do not receive field paint finish.  Remove Apply masking tape or paper cover to ensure concealed sprinklers, cover plates, and sprinkler escutcheons do not receive field paint finish.  Remove after painting.  Replace painted sprinklers. N. Where sprinklers are required under rectangular duct, the centerline of the sprinkler shall be minimum 6" under duct Where sprinklers are required under rectangular duct, the centerline of the sprinkler shall be minimum 6" under duct O. Install air compressor on vibration isolators.   Install air compressor on vibration isolators.   P. Flush entire piping system of foreign matter. Flush entire piping system of foreign matter. Q. Hydrostatically test entire system. Hydrostatically test entire system. R. Require test be witnessed by Fire Marshall. Require test be witnessed by Fire Marshall. S. All drain piping shall discharge to the outside 6" maximum above grade unless noted otherwise. All drain piping shall discharge to the outside 6" maximum above grade unless noted otherwise. T. Where sprinklers are required under oval or round duct, the centerline of the sprinkler shall be under the centerline of the duct. Where sprinklers are required under oval or round duct, the centerline of the sprinkler shall be under the centerline of the duct. 3.2 INTERFACE WITH OTHER PRODUCTS INTERFACE WITH OTHER PRODUCTS A. Ensure required tamper and flow devices are installed and connected as required to fire alarm system including but not limited to Floor control Ensure required tamper and flow devices are installed and connected as required to fire alarm system including but not limited to Floor control valves, alarm check valve, elevator shaft isolation valve, Post Indicator Valve (PIV) and backflow device valves. 3.3 SCHEDULES SCHEDULES A. System Hazard Areas: System Hazard Areas: 1. Office & Public Areas, nd similar occupancies - Light Hazard Design; 0.10 GPM/sq. ft. over the most remote 1500 square foot. Office & Public Areas, nd similar occupancies - Light Hazard Design; 0.10 GPM/sq. ft. over the most remote 1500 square foot. 2. Building Service Areas, Electrical Equipment Rooms, General Storage Areas, Mechanical Equipment Rooms, Restaurant Service Areas, and similar Building Service Areas, Electrical Equipment Rooms, General Storage Areas, Mechanical Equipment Rooms, Restaurant Service Areas, and similar occupancies - Ordinary Hazard Group 1 Design;  0.15 GPM/sq.ft. over the most remote 1500 square foot. END OF SECTION
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1) Provide all heating, ventilation and air conditioning items indicated on the drawings, described in this specification or required for a complete and proper installation.
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2)Comply with all pertinent codes, ordinances and regulations. Refer to website for Dept. of Community Affairs for current Codes Editions.

AutoCAD SHX Text
3)The contractor shall not attempt to precisely scale dimensions from these drawings to obtain construction dimensions and clearances.  The contractor shall verify all actual dimensions and clearances.  Although these plans are diagrammatic in nature, they
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shall be followed as closely as site conditions, new construction, and work by other trades shall permit.  Deviations from these drawings, which are required to conform to the available space or the actual building construction, shall be made at no additional
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cost to the owner.
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4)Furnish without extra charge, any additional material and labor required to comply with the above codes and standards, even though the work may not be described in the contract documents.  Where the requirements of the contract documents exceed the

AutoCAD SHX Text
requirements of the above codes and standards, the contract documents shall take precedence.
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5)All equipment and material shall be new and of first quality.  Equipment and material shall be the same or equal to the basis of design listed on these drawings and shall be UL listed.

AutoCAD SHX Text
6)Cooperate and coordinate with other trades in order that all systems in the work may be installed in the best arrangement.

AutoCAD SHX Text
7)Examine the areas and conditions under which work of this section will be installed.  Correct conditions detrimental to the proper and timely completion of the work.  Notify Architect of any discrepancies.  Do not proceed until unsatisfactory conditions have

AutoCAD SHX Text
been corrected.

AutoCAD SHX Text
8)Avoid interference with structure, and with work of other trades.  Install all equipment per manufacturer's instructions.  Install accessible parts, including equipment, coils, valves, dampers, controls, and filters with adequate clearance for inspection,

AutoCAD SHX Text
adjustments, repair and replacement.

AutoCAD SHX Text
9)All other materials not specifically described but required for a complete and proper installation shall be as selected by the contractor subject to acceptance by the Engineer.

AutoCAD SHX Text
10) All ductwork shall be fabricated from galvanized sheet metal duct and conform to SMACNA "HVAC Duct Construction Standards-Metal and Flexible.  Seal all joints in ductwork with mastic sealant.

AutoCAD SHX Text
11) Flexible duct:  Flexmaster; Atco UPC#36(R-6.0); Atco UPC#31 (R-8) or Thermaflex, Type 3, insulated.  5'-0" Maximum length unless noted otherwise.  Class 1 rating with R-value of 6.0 when located inside building insulation envelope and R-8 when

AutoCAD SHX Text
located outside building insulation envelope. Install with no more than 135 degrees maximum of total bends per run. Maximum individual bend shall not exceed 45 degrees each. Support at five feet on centers with hangers having at least 2-inches of width

AutoCAD SHX Text
at duct contact points. Flexible connectors shall not pass through any wall floor or ceiling weather rated or not. Provide 36-onches of metal duct at penetration of draft stops, fire walls and smoke walls

AutoCAD SHX Text
12) Duct Liner: Owens Corning Aeroflex Plus, or equivalent.  Incombustible glass fiber complying with ASTM C 1071; flexible blanket; impregnated surface and edges coated with acrylic polymer shown to be fungus and bacteria resistant by testing to ASTM G 21.

AutoCAD SHX Text
Apparent Thermal Conductivity: Maximum of 0.31 at 75 degrees F. Service Temperature: 250 degrees F.  Density: 1.5 pounds/cubic foot.  Install using adhesive (50%%% coverage) and galvanized steel fasteners with welded press-on head Thickness: 1-inch.

AutoCAD SHX Text
13) Provide fire and smoke rated flexible connections between fans and ducts. Material shall comply with NFPA 90A requirements for material in supply air stream.

AutoCAD SHX Text
14) Install all equipment in accordance with manufacturer's instructions and recommendations including clearances recommended for proper operation or service.  All filters and serviceable parts shall be readily accessible.

AutoCAD SHX Text
15) Indoor duct insulation:  Foil-faced fiberglass, Owens Corning type 75 or equal, 2.2" thick(R-6), unless the insulated duct is outside building insulation envelope (attic, crawlspace or unconditioned space) in which case the duct insulation thickness shall be 3
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”

AutoCAD SHX Text
thick(R-8). Duct shall have a flame spread rating of not more than 25 and smoke developed rating of not more than 50.  Glass-Fiber Insulation:  All service duct wrap with foil scrim and having backing and a k-value of 0.30 at 75º F mean temperature
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and an average maximum density of 0.75 lb/cu. ft.
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16) All supply, return and outside air ducts shall be insulated. Insulate the concealed tops of all ceiling mounted supply air diffusers with foil-faced fiberglass, 1.5#/cubic foot density, 2
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”
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 thick. Seal edges to ceiling grid with foil faced tape to provide vapor tight
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seal.
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17) All low pressure duct branches shall contain manual balancing dampers.  Manual balancing dampers shall also be installed in the continuation of the main, if the main duct is smaller or the same size as the branch duct, or if the continuation of the main

AutoCAD SHX Text
serves only one device.
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18) Make all duct elbows right angle type with single -thickness turning vanes or construct with centerline radius 1-1/2 times the duct width.

AutoCAD SHX Text
19) Duct sizes shown on plans are clear, interior dimensions.  Duct sizes shown shall be enlarge to allow for liner at locations of interior liner.

AutoCAD SHX Text
20) Do not cut into or reduce the size of any structural member without the permission of the Architect.

AutoCAD SHX Text
21) Provide weather-proof flashing at all duct and pipe penetrations through the building walls and roof.  As a minimum, flashings shall be designed and installed in accordance with SMACNA standards.  Flashings shall be guaranteed weatherproof.

AutoCAD SHX Text
22) Support all HVAC units, ductwork, piping and other appurtenances from structure, provide vibration isolation at all fans which are not internally isolated. Provide hanger rod with built in rubber-in-shear isolator. Between drain pan and unit provide 4 each

AutoCAD SHX Text
rubber-in-shear isolator. Do not attach vibration isolator to drain pan.  Do not screw or drive fasteners into non-structural components such as roof decks or non-load bearing walls.

AutoCAD SHX Text
23) Thoroughly clean all components and remove all dirt, scale, oil, and other foreign substances.  Provide clean air filters for all equipment.

AutoCAD SHX Text
24) Perform all tests necessary to demonstrate the integrity of the complete installation to the approval of the Engineer and all other authorities having jurisdiction.  Make all adjustments necessary and balance the completed system in accordance with the

AutoCAD SHX Text
data shown.  Balance the systems in accordance with NEBB or AABC standards.  Acceptable tolerances shall be minus ten percent to plus five percent of all measurements.  Balancing shall be done by an independent licensed (by NEBB or AABC) TAB
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contractor. Make the following tests and submit reports to the Architect:
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a)  Airflow rate at each supply and exhaust outlet or inlet.
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b)  Total airflow rate and total static pressure for each supply and exhaust fan.  Test exhaust fans with room doors closed.
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c)  Motor speed, for multiple speed fans (e.g. high, medium, low).
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d)  For direct drive fans, provide speed settings and actual rpm, including ECM motor driven fans
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e)  Provide fan and motor rpm for belt driven fans.  Provide sheave sizes.
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f)  Motor current (and compare with nameplate data) at all motors.
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g)  Manufacturer, model and serial number for each piece of HVAC equipment scheduled on drawings.

AutoCAD SHX Text
h)  Calibrate thermostats to be within one degree of actual temperature at thermostat.
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i)  Verify that all HVAC devices operate as scheduled or indicated (i.e. ON-OFF, 2-stage, variable output (SCR heaters), etc.

AutoCAD SHX Text
25) The entire system shall be warranted for a period of one (1) year beginning with Owner's acceptance of the work.  Compressors shall include a minimum of five (5) year parts only warranty from the manufacturer.  All labor and materials necessary to

AutoCAD SHX Text
repair or replace the system or portions thereof, during that time shall be warranted for a period of one (1) year from the repair of replacement.
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26) SUBMITTALS AND SUBMITTAL PROCEDURES:
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a. Contractor shall review the submittal data and check for the purpose of compliance with safety requirements, verification of dimensions, contract documents and methods and means prior to submitting to design professional. Contractor shall indicate

AutoCAD SHX Text
approval by indicating such on the submittal.
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b. Transmit each submittal electronically in PDF format.

AutoCAD SHX Text
c. Sequentially number submittal files and transmittal form. Revise submittals with original number and a sequential alphabetic suffix.  File names shall describe item included in file.

AutoCAD SHX Text
d. Identify Project, the Contractor, Subcontractor or supplier; pertinent drawing and detail number, and specification section number, as appropriate on each copy. Each file shall include an index of items included in file.

AutoCAD SHX Text
e. Apply the Contractor's stamp, signed or initialed certifying that review, approval, verification of Products required, field dimensions, adjacent construction Work, and coordination of information is in accordance with the requirements of the Work and
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Contract Documents.
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f. Submittal data for all items in project shall be submitted at one time.  Submittal shall be divided into groups with file sizes not exceeding 6 MB.  If there is unavailable data such as control submittal, etc., these may be submitted later if not doing so

AutoCAD SHX Text
would delay project progress.  Data shall include capacities, complete installation instructions, dimensional data and electrical data, BHP, motor HP, operating weights and load distribution at mounting points.
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g. Deliver submittals electronically to the Design Professional.
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h. Schedule submittals to expedite the Project, and coordinate submission of related items.

AutoCAD SHX Text
i.  For each submittal for review, allow 15 days excluding delivery time to and from the Contractor.
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j.  Identify variations from Contract Documents and Product or system limitations that may be detrimental to successful performance of the completed Work.
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k. Provide space for the Contractor and the Architect/ review stamps.
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l.  When revised for resubmission, identify all changes made since previous submission.
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m.Distribute copies of reviewed submittals as appropriate. Instruct parties to promptly report any inability to comply with requirements.
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n. Submittals not requested will not be recognized or processed.
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o. Provide files containing only related items (such as piping, equipment, air distribution, etc.)
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27) Instruct Owner's representative in the operation of the systems, using the operation and maintenance manual as a teaching aid.
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28) Provide an operation and maintenance manual.  As a minimum, the manual shall contain:
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a. A complete list of all equipment and appurtenances with equipment designations (per Drawings), manufacturers, and catalog numbers.
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b. Copies of manufacturers' brochures and instructions for operation and maintenance of all mechanical equipment, including replacement parts lists.
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c. Typed system operation and maintenance instructions, including inspection, lubrication, and service instructions and schedules.
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d. List of names, addresses and phone numbers of distributors of all equipment and appurtenances.
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e. Manufacturers' warranties.
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29) Grilles, Registers and Diffusers: Grilles, registers, and diffusers as indicated on the drawings have been selected from the catalog of the manufacturer noted as the basis of design. Sizes, types, and performance of the devices to be provided must be

AutoCAD SHX Text
coordinated to insure conformity with design basis. Sidewall supply grilles and registers shall have vertical front blades; sidewall return grilles shall have horizontal blades. Grilles and registers with borders shall have felt or rubber gaskets cemented to the back

AutoCAD SHX Text
face and holding screws not over 18 inches on centers around the perimeter. Holding screws shall be counter-sunk to fit flush with face of grille or register. Grilles passing air through partitions shall be as described for wall return grilles, one for each side
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of partition. Register dampers shall be of the gang-operated, opposed blade type, operated through the face of the register.  Operating mechanism shall not project through the register face. Mounting frame shall be coordinated with architectural reflected
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ceiling plans. Construction shall be of steel or aluminum as scheduled, with frame type to match ceiling construction. Sidewall supply grilles and registers shall be double-deflection type, with vertical front vanes.  Construction shall be of steel, with 3/4 inch

AutoCAD SHX Text
blade spacing. Return air grilles, return air registers, exhaust grilles, exhaust registers and transfer air grilles located in ceilings shall be constructed of aluminum with "egg-crate" design, with 1/2 inch x 1/2 inch x 1/2 inch grids.  Frame style shall be

AutoCAD SHX Text
compatible with ceiling construction. Install wall grilles and registers with horizontal edges parallel to ceiling. Concentric diffuser assemblies at roof top units shall have paint-ready exterior finish and 1-inch lined supply and return ducts that transition to
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