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                                                         SECTION 22 00 00 
 
                                                   PLUMBING SYSTEMS 
 
 
Part I - GENERAL 
 
1.01  DESCRIPTION:  Provide and furnish all necessary labor and materials in connection 
            with a complete plumbing system as described in this section and as shown on drawings. 
 This project shall consist of the new Addition and Garage renovation work. 
 

     1.01.1 Commissioning:  Time shall be allotted of this project for commissioning of systems, 
equipment, devices, etc,.  Plumbing Contractor, as well as all involved Sub-Contractors, shall 
collaborate with Commissioning process.   

 
1.02  WORK SPECIFIED IN THIS SECTION: 
 
   A.  Plumbing fixtures and trim. 
   B.  Sanitary waste, vent, storm drain systems. 
   C.  Hot and cold water system. 
   D.  Piping insulation. 
   E.  Hangers, supports, sleeves, escutcheons, etc. 
   F.  Pipe identification. 
   G. Testing of systems. 
   H.  Domestic Hot Water sundries, and piping. 
    I.  Demolition. 

 
1.03  WORK SPECIFIED ELSEWHERE 
 
   A.  Section 05 41 00: Light Metal Framing 
   B.  Section 07 53 10: Roofing & Flashing 
   C.  Section 07 92 00: Sealants 
   D.  Section 09 90 00: Painting. 
   E.  Section 23 00 00: Heating & Ventilation 
    F.  Section 26 00 00: Electrical  
 
1.04  REFERENCES: 
 
  Unless otherwise specified or indicated, materials and workmanship shall conform with  
  the latest edition of the following standards and specifications: 
 
   1. American National Standards Institute (ANSI). 
   2. Underwriters Laboratories, Inc. (U.L.). 
   3. American Society for Testing and Materials (ASTM). 
   4. National Fire Protection Association (NFPA). 
   5. State of Maine Plumbing Code 
 
1.05  SUBMITTALS: 
 

A. Submit shop drawings in accordance with the requirements of the General Conditions. Submittals  
      shall include manufacturer's specifications and installation instructions on all specified items. 
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   B.  Provide submittals on the following items: 
 
 1. Plumbing fixtures and associated faucets & trim 
 2. Domestic Hot & Cold Water Piping & Specialties 
 3. Insulation 
 4. Valves and Piping 
 5. Miscellaneous Equipment 
 
   C.  Provide warrantees and guarantees for standard manufactures products specified in the 
        section. 
 
Part II - PRODUCTS 
 
2.01  PLUMBING FIXTURES: 
 

A. Plumbing fixtures shall be provided as indicated on Drawings.  Unless otherwise noted,  all 
areas, provide commercial grade heavy duty wall carriers for applicable wall hung lavatory 
fixtures.  Owner shall provide fixtures WC-1 & LAV-1. Contractor shall clean fixtures. 

 
   B.  Fixture trims, faucet, traps, waste pipe, and escutcheons that are exposed in finished areas 

shall be polished chromium plated over nickel finish, brass pipe. Floor drain strainers and 
sanitary floor clean out covers shall be satin finish brass. 

 
   C.  All fixtures shall have the manufacturer's label and guarantee. 
 
   D.  All vitreous fixtures shall be white in color, thoroughly vitrified, fused and free from pores. 
 
   E.  Stainless steel ware shall be commercial grade manufactured. 
 
   F.  Air gaps shall be provided between the level of each supply opening and the flood rim of the 

fixture receptacle.  The minimum air gap distance shall not be less than twice the diameter of 
the waste pipe. 

 
   G.  All hot and cold water supplies to fixtures and equipment shall be fitted with stops in addition to 

faucet, bibbs, etc.  All trim, supplies, traps exposed piping at fixtures and escutcheons shall be 
chrome- plated on finished brass, bronze, or copper unless otherwise noted.  Non siphon traps 
shall be provided where required by code or law. 

 
H. The following catalog numbers apply to non detention type fixtures as manufactured by  
   American Standard; unless otherwise noted; but fixtures equal in design and quality may  
      be substituted when submitted for approval.  The Architect shall establish mounting height for  
      all plumbing fixtures. 

 
    I.   Final locations of fixtures shall be determined from architectural drawings, refer to architectural 
         and plumbing drawings for the quantities of fixtures under this section. 
 

1.  WC1  Water Closet:  (Provided by Owner) ADA Floor-mounted,  American Standard, 
“Madera”, #3043.102,  vitreous china water saver type flushes on 1.6 gallons, siphon jet 
action 17" high elongated bowl,  1-1/2” top spud, with 10” rough in, 2 bolt caps. 
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Contractor to provide new Sloan Optima Plus #8111 automatic flush valve with manual 
override button, battery operated, top spud, or approved equal, with valve mounted infrared 
detector. Provide  new open front plastic seat with cover.  Provide floor flange with nuts, 
bolts, washers, and wax sealing ring.  Contractor responsible to clean fixture. 

      
2. LAV 1  Lavatory: Wall hung, (Owner Provided) AS #0355.012, “Lucerne”, vitreous china 

lavatory with front overflow.  "D" shaped bowl, self-deck area with contoured back and side 
splash shields.  Contractor responsible to clean fixture. 
 
Contractor to provide new American Standard 2385.130, centerset lavatory faucet with brass 
grid strainer drain, Washerless ceramic disc valving on 4" centers, 3/8" male threaded inlets, 
.5 gpm vandal-resistant flow device, drain with 1 1/4" tail piece, with Vandal- resistant long 
metal lever handle with metal pop up drain.  Provide integral perforated grid drain and wall 
carrier    support.  Provide wall supplies with loose key stops, trap and nipple to suit code. 
Drain and  supplies to provide with protective cover kits, for ADA requirements.     

 
                Lavatories and urinals shall receive an approved white silicone sealing grout applied between  

 Fixtures and room structure.  Sealant specified in Section 07900. 
   
    3.   SK-2 - Sink: Break:  Counter top drop-in, Elkay #DLR-1919 single bowl, 3 hole, fitting ledge, 

18 ga., stainless steel, self rimming sink.  Provide strainer, and trap, Elkay #LK-36, bottom 
mount.  Provide Delta faucet, #27T3834, chrome finish, 11” Hi goose neck spout, four inch 
center, single mount, two lever handle with  aerator, cast brass spout and brass escutcheon 
plate, comply with ANSI A112.18.1.   

   
4.  SK-3 – Janitor’s Mop Basin:  24” x 24” x 10” mop basin with 6” front, Fiat series model #TSB- 
     3010 without shelf. Provide faucet #830-AA with  wall brace, hose & bracket #832-AA and 24”    
     x 3” mop hanger  #889- CC-24, stainless steel wall back slash, and faucet #830-AA.   

    
5.  SK-1 – Wall Sink Basin:  20” x 17” x 13” deep basin, wall mounted; Fiat series model  
 #L-1 wall hung Serv-A-Sink. Provide wall mounting brackets, faucet #830-AA with wall brace,  
 hose & bracket #832-AA and faucet #830-AA.   Weight capacity 600 lbs. 

 
2.02 BACKFLOW PREVENTER:  
   

Provide and install one 1-1/4" reduced pressure back-flow preventer, Febco #825Y or       
approved equal. Double check type for non-toxic service, continuous pressure operation,   
possible back pressure.  Assembled unit shall have bronze body, SS dura check assembly, 
test ports and valves,  main shut off valves.   

 
2.03 EYE/FACE WASH STATION: EWS-1  
 

 Emergency Eyewash Station:  wall mount type, Bradely model #S220CB, twin  
     spray heads with covers and chains, compact, stainless steel eye wash bowl, face spray ring,  
     universal ID sign, integral flow control, chrome plated brass yoke assembly, Hand operated  
     by a large visible safety yellow PVC push handle.  Provide DW & CW mixing valve with spring 
     check valves and shut off  valves.  1/2” IPS, 1/2” stay open valve. Mixing valve fail to DCW. 

 
 2.04  WASTE DRAIN BOX: WDB 
 
          Provide wash machine waste drain box with 1-1/2” drain outlet and 1-1/2” vent.  Fixture  
          recess type with combination ½” MIPS DCW & DHW connection, Symmons #W602 or  
          approved equal. 
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2.05   FLOOR DRAINS: FD  
 

      FD :Zurn Series Z-450 or approved equal, body with integral trap and 1/2 primer tap, pipe 
size  2". Provide 5" satin finish bronze top strainer with vandal proof screws. Provide 1/2" 
automatic trap primer to be installed on cold water lines serving lavatories.  Primer valves 
shall be concealed under vanities, ceiling cavities, accessible or be provided access door. 

 
2.06  EDHW HEATER (Owner Provided) 
 
         Re-use existing  and install 80 gallon capacity electric type domestic hot water heater as  
         shown.  .  All water connections; 3/4 NPT, dimensions: 18” diameter, overall height 60”.  Refer to  
         domestic piping detail for piping arrangement. 
 
2.07  HOT WATER CIRCULATING PUMPS: CP-DHW  
 
 CP-DHW1; Provide and install one Domestic HW Re-circulating pump.1/10 HP 3450 RPM, 3.0  
         GPM,  8' Head, bronze body and impeller, 115v - volts, 60 HZ 1 phase, Taco # 006-BC-1,  
 1” or approved equal. Pump shall be manufactured by B & G, Taco, or Amtrol as acceptable  
 pump manufactures and suitable for portable water. 
 
2.08  DHW MIXING STATIONS:  
     

DHW Mixing Valve: 1”, 3 way, self regulating, adjustable temperature range 100  to 140 F, 
bronze body, stainless steal stem and trim, 125 psi, control temperature performance; +/- 3 F. 
Symmons #7-400A-ASBVW.  Fail safe to DCW.  ¾” inlets, 1” outlet. 
 

2.09  COMPRESSION TANK:  
 
    A.  DHW Heating System (ET-DHW) 
 
          Compression tank shall be installed per manufacturer's instructions complete with all 

necessary shut off cocks and sundries. Tank shall be manufactured by Extrol, Taco, Amtrol,  
series, model #ST-12 or approved equal.  Tank shall have a total volume capacity of 4.4 
gallons, 11” dia. x 15”h.  

 
2.10 HOSE BIBB WALL HYDRANTS: HB 

 
         Exterior Wall hydrants shall be exposed type, fully recessed,   Watts series #HY-725 or  
         approved equal, automatic draining freezeless with vacuum  breaker, backflow preventer, 3/4”  
         hose thread nozzle, chrome finish, with protective cover.  Provide loose key with unit. 
 
         Interior Wall hydrants shall be exposed type, fully recessed, Watts series #HY-330 or  
         approved equal, with vacuum  breaker, backflow preventer, 3/4” hose thread nozzle, chrome  
         finish, with protective cover.  Provide loose key with unit. 
 
2.11  DOMESTIC SPRINKLER PIPING 
 
    A. Provide and install sprinkler system, from domestic cold water, piping and heads for  
           Mechanical Room. 
 
    B.    Sprinkler piping shall be type K copper and fittings shall be cast-brass or wrought copper  
           suitable for sweat connections for use with harddrawn tubing. 
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    C.    Sprinkler shall be recessed pendant type, chrome plated, and located as shown on plans. 
            Contractor shall furnish two spare heads with sprinkler head wrench.  Heads shall be  
            Reliable Automatic Sprinkler model “G” or equal.  Head rating for Mechanical Room: 210 
            degrees and 165 degrees for Janitor Rooms. 
 
    D.    Check valves shall be bronze swing check regrinding type.  Jenkins #352 with #294 disc. 
            Shut off valve shall be ball type, Appllo 70-100 series or equal.  Valve shall be piped near 
            door Mechanical Room and tagged “Normally Open for Sprinkler Piping”. 
   
    E.    Hydrostatic tests and Certification:  The Contractor shall make the proper hydrostatic tests in 

the presence of the architect representative and local fire department in accordance with 
applicable standards of the N.F.P. A. 101 and submit all necessary certification to the 
insurance company      

 
 2.12  FIRE EXTINGUISHERS:  

 
 Provide and install as shown on plans fire extinguishers with fully recess cabinets with glass 
         front doors. J.L Industries Model Cosmic 10E or approved equal. Class a fires, multi-purpose  
         dry chemical (ABC). Cabinet: Ambassador 1012F10 with ADAC option with white finish. 

Boiler Room; provide and install 10 lbs. extinguishers with wall bracket only, less cabinet. 
 
2.13  MISCELLANEOUS EQUIPMENT AND FITTINGS: 
 
   A.  Valves. 
 
           1.  All valves shall be suitable size and type and shall be Crane, Jenkins or approved equal. 
                Where required in copper piping, valves shall be bronze except those which are  
                chromium plated and they shall be brass.  All valves shall be for not less than 125 pound  
                working pressure. 
 
           2.  Shut-off valves shall be bronze, bodied ball valves with stainless steel ball and stem, 
                Apollo  series 70-100 or equal. 
 
           3.  Drain cocks shall be 1/2 inch bronze globe valves with 3/4 inch hose end, Jenkins figure  
                113 with figure 658 cap and chain. 
 
           4.  Stop and Waste Nibco or equal. 
 
           5.  Check valves shall be bronze swing type, Jenkins figure 1222, Fairbanks figure 0681,  
               Hammond figure IB 943 or Nibco S-413Y. 
 
           6.  Locate valves for easy access and operation, where concealed, provide access doors. 
                Do not locate valves with stem below horizontal. 
 
           7.  Shock absorbers shall be Amtrol or Precision Plumbing Products, Inc. or equal.  Water 

hammer arrestors installed at each branch manifold for hot and cold water in pipe chases 
and where shown on Drawings.  Provide with gate valve for service. All branch lines being 
served with cold and hot water service shall be provided with such device.  Amtrol # 536 

 
8. Floor Clean Outs: Floor clean outs shall be Zurn series Z-1404 with satin finish bronze  
      top recessed for tile, where appliciable. 
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2.14  WATER PIPING AND FITTING: 
 
    A.    Copper tubing (type L) and fittings shall be used for all water inside of buildings.  Fittings 

shall be cast-brass or wrought copper suitable for sweat connections for use with hard-drawn 
tubing. 

 
    B.    Branches and run-outs.  Piping shall be installed as indicated on the Drawings.  Pipe shall be 

cut accurately to measurements established at the building by the Contractor and shall be 
worked into place without springing or forcing.  Care shall be taken not to weaken the 
structural portions of the building. Piping shall be run parallel with the lines of the building 
unless otherwise shown or noted on the Drawings.  Branch pipe from service lines may be 
taken off top or bottom of main, using such cross-over fittings as may be required by 
structural or installation conditions.  Service pipe, valves and fittings shall be kept a sufficient 
distance from other work and other services to permit not less than 2" between finished 
covering and other work and not less than 2" between finished covering on the different 
services.  Changes in pipe sizes shall be made with reduced fittings. 

 
    C.    Expansion and contraction of piping:  Allowance shall be made throughout for expansion and 

contraction. Horizontal runs over 50 feet in length shall be anchored to the wall or to the 
supporting construction about midway on the run to force expansion, evenly divided toward 
the ends. 

 
     D.   Sweated tubing joints:  Tubing shall be cut square and burrs shall be removed.  Both inside 

of fittings and outside of tubing shall be well cleaned before sweating.  Care shall be taken to 
prevent annealing of fittings and hard drawn tubing when making connections.  Installation 
shall be made by competent workmen in accordance with manufacturer's recommendations.  
Mitering of joints for elbows and notching of straight runs of pipe for tees will not be 
permitted.  Joints for interior soldered fittings shall be make with a non-corrosive paste flux 
and solid string or wire solder composed of 95 percent tin and 5 percent antimony.  Cored 
solder or 50 percent tin and 50 percent antimony will not be permitted. 

 
E. Dissimilar piping materials:  Where there is a junction of two different metallic piping materials,  
      and where electrolysis may occur, provide dielectric unions or companion flanges with non  
      conductive gaskets. 

 
 2.15   SANITARY WASTE, VENT, & STORM DRAIN PIPING: 
 
     A.   Except as otherwise noted, all sanitary waste and vent piping shall be schedule 40 cast  
            iron piping and fittings shall be used.  Schedule 40 PVC piping and fittings may be used 
            if an approved fire stop device is used at the floor penetrations.  Provide clean outs as 

shown, and at changes in direction and as required by local and State code.  
 
2.16  ESCUTCHEONS: 
 
     A.   Escutcheons shall be installed around all exposed pipe passing through a finished floor, wall, 

or ceiling. Escutcheons shall be heavy cast brass, chromium plated, adjustable, and shall be 
of sufficient outside diameter to cover sleeve opening and shall fit snugly around pipe, and 
lock with set screw. 
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2.17  TRAPS: 
 
     A.   All traps connected to the sanitary system shall be vented as shown on the Drawings and  
            as required by the local and state plumbing codes. 
 
     B.   Type of fixture traps shall be cast brass, for concealed, and cast brass chrome plated for 

accessible, water-seal, self-cleaning "P" trap.  Each trap shall have an accessible cleanout of 
ample size, protected by the water seal. 

 
2.18  EXPANSION PROVISION: 
 
     A.   Where branches are taken off hot and cold water risers, the tee in the riser shall be located 

with adequate clearance from the structure or other piping to allow for expansion of the riser 
without strain on the branch piping. 

 
     B.  Branches shall be taken off the risers with at least three fittings to form an adequate swing 
           joint. 
 
     C.  For each hot water riser suitable swing shall be provided at top and bottom connections from  
           mains to risers to allow for expansion in both main and riser. 
 
     D.   Where soldered or brazed joints are used for the piping systems, proper swing joints as 

described above for branches from risers shall be provided, or adequate length loops shall 
be installed to prevent undue strain on the tubing or joints to expansion and contraction. 

 
     E.  Main domestic hot water and return pipe lines that run more than fifty shall be provide with 
           means of expansion by either pipe expansion loop or U type flex connector made of bronze    
           braided corrugated high tensile material by KeFlex or approved manufacture. 
 
2.19  HANGERS AND SUPPORTS: 
 
     A.   Provide all pipe hangers and fixture supports, and be responsible for proper and permanent  
           location. 
 
     B.   All piping shall be rigidly supported from the building structure by means of approved 

hangers and supports.  Horizontal piping shall be hung with adjustable wrought iron or 
malleable iron pipe hangers, unless otherwise specified, spaced as follows: 

 
 1.  Cast Iron or PVC pipe:  6 feet at joints. 
 2.  Copper tubing:  6 feet on center. 
 3.  Steel Piping, sch. 40: ¾” and less 8 ft. on center, 1” and larger 12 ft. on center  
        
     C.   Vertical stacks of soil, waste, vent and conductor piping shall have friction clamps on each 

floor. Vertical supply risers shall be supported at each floor by friction clamps or inserting 
around the supply pipe, a coupling which shall rest on pipe sleeve.  Soil, waste and 
conductor stacks shall be firmly supported at their base, either by a suitable hanger placed 
on the horizontal line near the riser, or by a base fitting set on a pedestal or foundation 
carried down to a firm bearing. 

 
      D.  Hangers for piping, sizes 4 inches and smaller, shall be Carpenter-Patterson No. 1A Bank 

Type, Grinnell Co., Calco Steel Products Co., or equal, black steel with hanger rods with 
machine threads.  For un-insulated, copper tubing, the hangers shall be copperized. Hanger 
for use on insulated service lines shall be sized to allow for insulation thickness, except that 
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branch runouts to individual fixtures and water piping within concealed pipe chases shall be 
supported with split ring hangers attached directly to tubing. 

 
      E.  Chain, strap, perforated bar, or wire hangers will not be approved.  Approved gang hangers 

may be used in lieu of separate hangers on pipes running parallel to each other and close 
together.  Where used for copper tubing, the gang hangers shall have copper saddles or 
shall be sheet-lead coated. 

 
      F.  All fixtures and equipment shall be supported and fastened in a satisfactory manner.  Where 

wall-hung fixtures are secured to partitions, they shall be fastened with 1/4 inch through bolts 
provided with nuts, washers and plates at back, except where chair carriers are specified.  
Bolt heads and nuts shall be hexagon and exposed bolts, nuts, washers and screws shall be 
chromium-plated brass.  Where secured to concrete or masonry walls, they shall be 
fastened with brass bolts or machine screws in lead sleeve type expansion shields and shall 
extend at least 3 inches into solid concrete or masonry work.  Water closets shall be 
installed with double gasket seals between floor and closet. 

 
2.20  SLEEVES: 
 
     A.  All sleeves shall be one-piece Schedule 40 steel pipe. The sleeves shall be fitted securely to  
          prevent slipping or moving. 
 
     B.  All piping through masonry walls, beams and partitions shall be sleeved.  All sleeves shall 
          finish flush with the finish line. 
 
     C.  Space between sleeves and piping shall be sealed watertight and/or gastight as described 
           below: 
 
       1.  Uninsulated metal piping shall be sealed watertight and/or gastight by packing space 
            between pipe and sleeve with approved packing. Special care shall be taken not to drive 
            lead below top of sleeve.  Mechanical seals may be used. 
 
       2.  Insulated piping and plastic piping shall be sealed watertight and/or gastight by packing  
            space between pipe sleeve and insulation with an approved packing.  Fill the remaining 
            space with approved waterproof resilient adhesive sealant. 
 
     D.  Sleeves shall be of size to allow for continuous full thickness of pipe insulation through sleeve. 
 
     E.   Provide waterproof sleeve or casting on each pipe entering or leaving building through 

foundation walls and tank pits, or wet wells.  Seal space between each pipe and its waterproof 
sleeve.  Each end of sleeve shall be sealed as described above.  Each pipe shall be 
concentric with sleeve.  Sleeves shall be waterproof type with welded or cast flange and of 
size and length to suit pipe and wall thickness.  Sleeves shall be all galvanized after welding. 

 
2.21  INSULATION: 
 
     A.  Provide thermal insulation on cold, hot, and return water.  Insulation shall be continuous 
          through supports. 
      
     B.  Insulation shall be omitted on branch runouts designated as chromeplated, except as  
          otherwise specified. 
 

  C.  Pipe covering shall be Armaflex #AP-2000 or equal, ½” thickness for all hot and cold pipe   
        sizes ¾” and less.  ¾” thick for 1” to 1-1/4”, and 1” thick for 1-1/2” and larger. 
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     D.  Fittings for hot water and hot water recirculating piping shall be covered with Armaflex fitted 
          of same thickness and finish as adjacent pipe covering. 
 
     E.  Valves, flanges and fittings for cold water and hot water piping shall be covered with mitered  
          sections of Armaflex.  Insulation shall be of same thickness and finish as adjacent pipe covering. 
 
     F.  The insulation lap shall be sealed with an externally applied sealer. 
 
     G. Storm Drain; provide ½” thick Armaflex # AP-2000 closed cell insulation for all storm drain  
          piping, fittings, and roof drains. Install per manufacture’s recommended procedures. 
 
2.22  PIPE IDENTIFICATION: 
 
     A.  Provide color coded pipe identification markers on all piping in the building installed under 
          this Section. Pipe markers shall be semi-rigid plastic identification markers equal to "Set  
          Mark" Type "SNA" by Seton Nameplate Corporation or equal. 
 
     B.  Provide an arrow marker with each pipe content marker to indicate the direction of flow.  If  
          flow can be in either direction, use a double headed arrow marker. 
 
     C.  Piping shall be labeled at 20 foot intervals, adjacent to each valve, on each riser.  This work 
          shall be done after architectural finish painting where such is required on the pipes. 
 
     D.  The following color coding shall be used with names in black letters on backgrounds  
           indicated: 
 
  Service                            Legend               Background Color 
 
 Domestic CW             Domestic C.W.  Green 
 Domestic HW             Domestic H.W.  Green 
 Domestic HWR            Domestic H.W.R.   Green 
 Storm Drain         Storm Drain  Green 
 
     E.  In general, 3/4 inch high legend shall be used for pipe lines. 
     F.  All markers to be OSHA approved. 
 
2.23  VALVE TAGS AND CHARTS: 
 
     A.  All valves on pipes of every description have neat circular 1 1/2 inch brass valve tag  
          attached with brass chain to each valve stem.  Stamp on these valve tags in white letters as 
          large as practical the number of the valve and its service, such as "H.W.", "C.W." for hot  
          water and cold water respectively.  The number of each service shall be consecutive. 
 
     B.  Valve numbers shall correspond to numbers indicated for valves on the record Drawings and  
          on two printed detailed lists.  These printed lists shall state the numbers and location,  
          including the painted door room number, the location in the room (with location dimensions if  
          concealed), of each valve and the fixture or group of fixtures which it controls, and other 
          necessary information, such as requiring the opening or closing of another valve or valves,  
          when any one valve is to be opened or closed. 
 
     C.  The printed lists shall be prepared in a form to meet the approval of the Architect and  
           Owners.  Record lists shall be includes as part of O & M manuals. 
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Part III - EXECUTION 
 
3.01  GENERAL: 
 
     A.  The work shall be executed in compliance with the latest edition of the Maine State Plumbing  
          and other applicable Building Codes and all local regulations, etc., applicable to work in this 
          section. 
 
           Permits: Obtain and pay for all required permits, licenses, etc..  In case of conflict between  
           the Contract Documents and a governing code or ordinance, the more stringent standard  
           shall apply.  
 
     B.  Unless otherwise specified or indicated, materials and workmanship shall conform with the  
           latest edition of the following standards and specifications: 
 
  1.  American National Standards Institute (ANSI). 
  2.  Underwriters Laboratories, Inc. (U.L.). 
  3.  American Society for Testing and Materials (ASTM). 
  4.  National Fire Protection Association (NFPA). 
 

         C.    All work shown on Drawings is diagrammatic.  It is not intended to specify or to show every 
offset, fitting, and component.  However, it is the intent of these Specifications and Drawings 
accompanying same that all required components and materials shall be furnished and 
installed under this Section, whether or not indicated or specified, in such a manner as to 
make the entire installation fully complete, operable and maintainable in all respects to 
satisfaction of Owner.  

 
     D.   Refer to appropriate sections for specifications on cutting and sealing openings for piping  
            and other equipment penetrating walls, floors, and roofs.  Building Structure Penetrations;  
    General Contractor to provide cutting & finish patching of all building structure penetrations  
 involving removals and new installations of system items, devices, etc. associated with this 
 trade.  This contractor shall provide necessary and proper fire stop(s), water seal or weather  
 stop(s), etc. associated with system device penetration.  This trade shall coordinate all  
 system component penetrations through building structure(s) with General Contractor and  
 Owner. 
 
     E.   Visit the existing site and carefully examine the existing conditions for construction, 

mechanical equipment and piping tie-ins which maybe involved, as to become fully informed 
as to the facilities, difficulties, and restrictions attending the execution of the work to be 
performed.  Obtain definite dimensions and levels directly from the premises. Verify all 
governing dimensions and scale of work on Drawings at the site and carefully examine all 
adjoining work on which the new work is in any way dependent for its perfect efficiency 
according to the intent of this specification.  No waiver of responsibility for defective adjoining 
work will be considered unless notice of same has been filed in writing with the Architect 
before any part of the work to be performed is undertaken. 

 
     F.   Refer to Section 02072 and the General Conditions for provisions governing work in existing  
           buildings, including removal of existing equipment and advance notice of service interruption. 
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3.02  TESTING – ADJUSTING & COMMISSIONING: 
 
     A.   Due to the extent of the work, testing shall be done in sections before any work is covered  
            in and in order that the various parts of the work can go ahead without delay. 
 
     B.   Sanitary & Storm drain piping:  Before the installation of fixtures, close all openings of the 

system and fill all lines with water to roof and allow to stand until a thorough inspection has 
been made.  No appreciable drop should be noticed within a 60 minute period, as witnessed 
by Architect or Owner. 

 
     C.   Water piping shall be tested to a hydrostatic pressure test of 125 pounds per square inch  
           and it shall hold tight for a period of 2 hours. 
 
     D.   All piping shall then be blown out and made clean and free from scale, water or sludge. 
 
     E.   If inspection or test show defects, such defective work or materials shall be replaced and 
           inspection and test repeated. 
 
     F.   The Inspector or Plumbers shall be notified sufficiently in advance of all tests in order that  
            he may observe them. 
 

G.    All tests to be witnessed by Architect or his authorized agent, or Owner.  Contractor shall  
provide an allowance for Commissioning each Construction Phase of the project. An 
allowance of 2 hours minimum of onsite time for commissioning shall be allotted.  
 

     H.    All operating equipment  installed under this Section shall be placed in operation and shall 
            function continuously in an operating test for a period of two weeks. 
    
       I.   Carry out operating test prior to scheduling the project final inspection and after completion 

of all installation and running adjustments, balancing and any other work required to place 
the equipment in complete operating condition to meet all requirements under this 
specification.  During this running test period the Contractor shall deliver to the Architect two 
complete sets of operating, service and replacement data for all equipment which will require 
operating maintenance or replacement, and one copy of this literature shall be available 
during the instruction of operating personnel.  During all working hours of the operating test 
Contractor instruction personnel shall be available for and provide thorough and detailed 
training to operating and maintenance personnel in operation, maintenance, and adjustment 
of all equipment installed. 

 
3.03  COMPLETION: 
 
     A.  Valve tags and charts:  All valves shall have tags noting service and number which shall be 
    noted on record Drawings and Charts. 
 
     B.   Provide properly executed certificate of inspection from authorities having jurisdiction. 
 
     C.   Instruct such persons as the Owner designates in the proper operation and maintenance of 
   the systems and their parts.  Submit to the Architect a letter naming the person or persons  
     so instructed and the dates of such instruction. 
 
     D.   Prepare and deliver four sets of complete literature showing operating, service and  
           replacement data for all equipment which will require periodic maintenance or replacement. 
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      F.   Documentation : Proper and adequate documentation must be provided, this will include: 
 
    a.  Accurate as-built drawings and sequences submitted in hardcopy and CD disk form  
                updated via a standard 2013 Computer Aided Drafting (CAD)  program ) 
 
    b. Owner's manuals including technical spec sheets 
 
    c. Operator manuals                    
 
 
 
  
                                                   END OF SECTION 
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                                                      DIVISION 23 00 00 
 
                          HEATING, VENTILATING, AND AIR CONDITIONING 
 
 
PART ONE:  GENERAL 
 
1.01    Scope 
 

  A.  The work covered by this section of the specification shall include all equipment, 
materials, labor, transportation, permits, inspections and incidentals required to 
complete all operations in connections with the installation of an heating and ventilation 
system as shown on the drawings and/or as herein specified.  The Contractor shall 
assume complete responsibility for receiving, storing, handling, and installing all 
equipment. All work shall be executed to conform to all required local, state, and federal 
laws, regulations, etc., applicable to work in this section. 

 
  B.  The general provisions of the contract, including the General Conditions, Contract  
           Conditions, and Drawings apply to work specified in this section. 
 
     C.   Construction Phasing:  This project shall be constructed in one continuous phase.  
 

          D.   Commissioning:  Time shall be allotted for project for commissioning of systems, equipment, 
devices, etc,. Mechanical Contractor, as well as all involved Sub-Contractors, shall collaborate 
and coordinate with Owner’s Commissioning Agency.   

 
1.02 WORK SPECIFIED IN THIS SECTION 
 
 A.  Heat Air Recovery Unit  
 B.  Exhaust Fans 
 C.  Automatic Temperature Controls 
 D.  HW Boilers 
 E.  Ductwork and RG&D's 
 F.  HW Circulating Pumps 
 G.  Insulation 
         H.  Demolition 
 
1.03 WORK SPECIFIED ELSEWHERE 
 
 A.  Section 06 00 00: Rough Carpentry 
 B.  Section 07 31 00: Roofing and Flashing 
  C.  Section 07 90 00: Sealants 
  D.  Section 09 90 00: Painting. 
 E.  Section 22 00 00: Plumbing 
 F.  Section 26 00 00: Electrical Systems 
 
1.04 REFERENCE: 
 
 American Society for Testing and Materials (ASTM) 
 Underwriters' Laboratories, Inc. (UL) 
 Air Moving and Conditioning Assoc. (AMCA) 
 American Society of Heating, Refrigerating, and Air 
 Conditioning Engineers (ASHRAE) 
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 American Society of Mechanical Engineers (ASME) 
    National Electrical Manufacturers Association Institute of Electrical and Electronics  
     Engineers (IEEE)  
     American National Standards Institute (AWWA) 
 Local and State Fire Code 
 The Board of Fire Underwriters 
 Local and State Plumbing Codes 
 American Welding Society 
 Building Officials Code Administration (BOCA) 
 Office of Safety and Health Administration (OSHA) 
 
1.05 SUBMITTALS 
 
      A.  All items shall be submitted for approval to the Owner as mentioned in the General  
           Conditions, apply are as follows: 
 
           1.  All equipment, including fan curves data. 
           2.  Piping specialties (thermometers, gauges, valves, flexible connections, strainers, etc.) 
           3.  Hot water specialties 
           4.  Pipe, fittings and hangers 
           5.  Grills, diffusers and registers 
           6.  Duct accessories, (volume damper, turning vanes, access doors, etc.) 
           7.  Thermal insulation for all systems 
           8.  Piping, valve and equipment identification 
           9.  Schematic control diagrams and control schemes 
         10.  Contractor's duct fabrication and piping standards 
         11.  Shop drawings for ductwork and piping 
 
PART TWO:  PRODUCTS 
 
2.01   HEAT RECOVERY UNITS: HRU – 1    
 

A. Product Specification 
 

Energy Recovery Ventilator (HRU-1) shall be a packaged unit as manufactured by 
RenewAire and shall transfer both heat and humidity using static plate core technology. 

  
B. Quality Assurance 

 
The energy recovery cores used in these products shall be third party Certified by 
AHRI under its Standard 1060 for Energy Recovery Ventilators. AHRI published 
certifications shall confirm manufacture’s published performance for airflow, static 
pressure, temperature and total effectiveness, purge air (OACF) and exhaust air 
leakage (EATR).  Products that are not currently AHRI Certified will not be 
accepted. 

 
Manufacturer shall be able to provide evidence of independent testing of the core 
by Underwriters Laboratory (UL), verifying a maximum flame spread index (FSI) of 
25 and a maximum smoke developed index (SDI) of 50 thereby meeting NFPA 90A 
and NFPA 90B requirements for materials in a compartment handling air intended 
for circulation through a duct system. The method of test shall be UL Standard 723. 
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Unit shall be Listed under UL 1812 Standard for Ducted Air to Air Heat Exchangers.  
Some exceptions to UL Listing may apply. 

 
The ERV core shall be warranted to be free of manufacturing defects and to retain 
its functional characteristics, under circumstances of normal use, for a period of ten 
years from the date of purchase. The balance-of-unit shall be warranted to be free 
of manufacturing defects and to retain its functional characteristics, under 
circumstances of normal use, for a period of two years from the date of purchase. 

 

C. Energy Transfer Performance 
 
The HRU shall be capable of transferring both sensible and latent energy between 
airstreams. Latent energy transfer shall be accomplished by direct water vapor 
transfer from one airstream to the other, without exposing transfer media in 
succeeding cycles directly to the exhaust air and then to the fresh air. 

 
D. Passive Frost Control 

 
The ERV core shall perform without condensing or frosting under normal operating 
conditions (defined as outside temperatures above -10°F and inside relative humidity 
below 40%). Occasional more extreme conditions shall not affect the usual function, 
performance or durability of the core. No condensate drains will be allowed. 

 
E. Continuous Ventilation 

 
Unit shall have the capacity to operate continuously without the need for bypass, 
recirculation, pre-heaters or defrost cycles under normal operating conditions. 
 

F. Positive Airstream Separation 
 
Water vapor transfer shall be through molecular transport by hydroscopic resin and shall 
not be accomplished by “porous plate” mechanisms. Exhaust and fresh airstreams shall 
travel at all times in separate passages, and airstreams shall not mix. 

 

Product 
 

A. Construction 
 

The energy recovery component shall be of fixed-plate cross-flow construction, with 
no moving parts.No condensate drain pans or drains shall be allowed and unit shall 
be capable of operating in both winter and summer conditions without generating 
condensate. 
 
The unit case shall be constructed of G90 galvanized, 20-gauge steel, with lapped 
corners and zinc plated screw fasteners. 

 
Access doors shall provide easy access to blowers, ERV cores, and filters. Doors 
shall have an airtight compression seal using closed cell foam gaskets. Pressure 
taps, with captive plugs, shall be provided allowing cross-core pressure 
measurement allowing for accurate airflow measurement. 
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Case walls and doors shall be insulated with 1 inch, 4 pound density, foil/scrim 
faced, high-density fiberglass board insulation, providing a cleanable surface and 
eliminating the possibility of exposing the fresh air to glass fibers, and with minimum 
R-value of 4.3 (hr·ft2·°F/BTU).  

 

The ERV cores shall be protected by a MERV-8 rated, 2” nominal, pleated, 
disposable filter in both airstreams. Unit shall have single-point power connection 
and a single-point 24 VAC contactor control connection.  

 
Blower motors shall be Premium Efficiency, EISA compliant for energy efficiency. 
The blower motors shall be totally enclosed (TEFC) and be shall be supplied with 
factory installed motor starters.  

 
Blowers shall be quiet running, forward curve type and be belt drive. Belt drive 
motors shall be provided with adjustable pulleys and motor mounts allowing for 
blower speed adjustment, proper motor shaft orientation and proper belt tensioning. 

 
The unit electrical box shall include a factory installed, non-fused disconnect switch and 
a 24 VAC, Class II transformer/relay package. The ERV shall be provided “inverter-
ready” allowing for applications of inverters supplied and installed by others. 

 
     B. Required Optional Equipment: N/A 
           

 C. Filter Section: Provide filters for both outside and return air. Air filters shall be two-inch 
pleated 30/30 disposable, MERV 8 type and are to be installed upstream of the energy  
recovery section. The filter section air velocity will be 450 fpm at unit nominal airflow rating. 

 
     D.The HRU energy recovery units shall be Renewaire series HE  model HE2XINH 
         as manufactured by Renewaire Industries of Madison, Wisconsin and shall be ETL listed.  
 
     E.  Unit Schedules:  
 
           Unit #            SA cfm          EA cfm   HP Voltage Press.  
           Drop 
 HRU-1  1500  1500   1.5(2)  230/1/60        ”  
 
2.02  EXHAUST FANS:   
 

     A. Inline Exhaust Fans: EF 1 
 
 Fan shall be cabinet in-line, direct driven type with housing constructed of galvanized 

steel.  Motor(s) shall be open drip proof, high efficiency type.  Fan wheels shall be 
constructed of aluminum. Units shall have the capacity as scheduled. Fan shall have 
hinged access doors on both sides. L. Cook model as listed or approved equal. 

 
          Unit# Model # CFM ESP Voltage           HP Notes    Throat Area       
                        
          EF-1 GN-182  218      .25      120/1         189w  1,2,3       6” DIA./ 14”x 4”    
          EF-2 GN-720  669      .25      120/1         320w  1,2,3       17”x12/ 11”x 5”    
 
          Notes: (1) Provide vibration isolators, 2) Motor Speed control, 3) Provide back draft  
          damper. 
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2.03   AIR CONDITIONING UNIT: ACU-1 / AC-1, 2, & 3   
   

A. Air conditioning system shall consist of multi circuit drop in ceiling mounted 
fan/evaporator units and outdoor matching condenser.  

 
ACU-1: Condenser Unit capacity: 30,341 btu/hr cooling / 18,632 btu/hr heating. 
Mitsubishi Heat Pump Unit series: model #PUMY-P36NHMUR4,. Unit specifications: 
SEER 14.5, COP 3.26.0, 230 v, 1 ph., refrigeration R 410A. RLA; 15.7, max fuse size;  
25 amps, refrigeration piping flare type, 3/8” liquid, 5/8” suction. Provide accessories, 
remote handheld controller, optional low ambient control, and pre-charged liquid, and 
suction lines. 
  

B. AC 1,2, & 3: Ceiling mounted fan evaporators indoor unit model #PLFY- series, 230V - 
1φ, remote wireless controller.  Provide refrigerant manifold model #CMY-Y64-G-E, 
SMART ME controller, pre-charge refrigerant ¼” liquid and ½” suction lines.  
 

 C. Unit Schedules. 
 
       Unit #    Model #     cfm       Watts   Voltage  Cool/Heat        Note     
         
        AC-1      PO8NCMU-E        350HI       50          230/1/60        7585 / 4658            1, 2 
        AC-2      PO8NCMU-E        350HI       50          230/1/60        7585 / 4658            1, 2 
        AC-3      PO8NCMU-E        350HI       50          230/1/60        7585 / 4658            1, 2 
  
   
         Note 1) Ceiling T-Bar drop in mounted with grille 2)  Wireless Remote Controller  
 
 
2.04  CABINET UNIT HEATERS: CUH 
 

A. HW cabinet unit heaters shall be manufactured by Sterling, or Modine, Trane or approved 
equal.  Units shall be  as follows: 

  
     B.  HW-heating coil; copper coil with aluminum fins,  180 degree F EWT,    
           EAT=60 db/ 52 wb,  LWT=160 degree F HWR, at scheduled gpm. Supply and return water  

 manifolds header shall be provided, and coil shall be pitched for proper air venting. 
 

     C. Wiring: Supply fan power wiring shall be brought to motor by others along with  
         necessary disconnect.  Control wiring and associated controls shall also be by others. 
 
     D. Unit Schedules. (Based upon Sterling) 
 
         CUH #1 shall be Sterling , Model #02, RWI-1130, semi recessed  type, inverted flow  
         type with bottom supply air and top return, hinged access grille  25.8 MBH with 180 degree F  
         EWT, 230 CFM, 2.5 GPM, .067 HP motor.  
 
         All CUH enclosures shall have primer coat and standard baked enameled finished approved  
         color by Owner.  Unit power: 120volt / 60hz / 1 phase.  Provide motor speed control switches,  
         heavy duty architectural aluminum anodized front inlet and discharge grilles, unit filters,   
         MERV 8.  Unit thermostat and associated controls by A.T.C.  
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2.05  UNIT HEATERS: UH 
 

A. HW unit heaters shall be manufactured by Sterling, or Modine, Trane or approved equal.  
Units shall be  as follows: 

  
     B.  HW-heating coil; copper coil with aluminum fins,  180 degree F EWT,    
           EAT=60 db/ 52 wb,  LWT=160 degree F HWR, at scheduled gpm. Supply and return water  

 manifolds header shall be provided, and coil shall be pitched for proper air venting. 
       

     C. Wiring: Supply fan power wiring shall be brought to motor by others along with  
         necessary disconnect.  Control wiring and associated controls shall also be by others. 
 
     D. Unit Schedules. 
 
 Unit #    Model # scfm       HP     Voltage Coil MBH   GPM  Note 
         
 UH-1    HS-48  750       1/20  120/1/60     34.8              3.5      1, 3 
 UH-2    HS-36  450       1/25  120/1/60     26.1              2.6      1, 3 
 UH-3    HS-18  400       1/40  120/1/60     13.0              1.3      1, 3 
 UH-4    VS-104 1528       1/8 120/1/60     68.0              7.0  1, 3 
 
 Note:  1)  Ceiling Suspended - provide vibration isolators 
        2)  Wall mounted -  provide vibration isolators 
   3)  Unit thermostat and associated controls by A.T.C.  
 
2.06  FIN PIPE RADIATION 
 
      FR-1: Fin pipe radiation shall be Sterling Radiator Manufacturer, LCS-Line Series Style  
            R04, slope top profile, #LCS 10, .75" – 2-3/4” x 3-3/4" 50 fins per foot or equal, 810 btu/ 

LF at 180 degree HWS.   
 
 FR-2: Fin pipe radiation shall be Sterling Radiator Manufacturer, LCS-Line Series Style  
            R03, slope top profile, #LCS 10, 1" – 2-3/4” x 2-1/2" 55 fins per foot or equal, 1105 btu/ 

LF at 180 degree HWS.   
 
 Enclosure shall be LCS series with return pipe hangers and slide type damper. 

Enclosure shall have primer coat and standard baked enameled finished approved color 
by Owner.  Provide all necessary enclosure accessories. 

 
2.07   REHEAT COILS: RHC 
 
          Provide reheat coils as shown on plans per schedule manufactures as US Coil, 

 Sterling, Trane or approved equal units as follows; EWT= 180 F, EAT= 50 F.  Coils shall be   
 housed inside metal cabinet enclosure with side removable service panels, drip pan with drain.  

 
          RHC units shall be provided with factory mounted two row.  Coils to be constructed of   
         copper tubes, aluminum fin, and galvanized steel frame. Coils shall have full fin collars for 

accurate fin spacing and tube fin contact.  Tubes shall be 5/8" O.D.  seamless copper with 
female sweat  type water connections.  Coils shall be leak tested at  300 psig.   

 
          Units shall be provided with slip and drive or straight flange rectangular discharge duct  
          connection.  Refer to mechanical drawings for HW coil/ductwork detail. 
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           RHC#        SIZE       MBH         GPM         DESIGN        COIL SIZE  Enclosure 
                    cfm          min.                             cfm             Face Area        Size 
 
   1             1500        60.0           6.0            1350            28”w  x 14”h    32”w x 16”h     
        
   HWS & R connections 1” sweat. 
 
2.08  COMPRESSION & THERMAL TANKS: 
 
     A.  HW Glycol Heating System (ET-1) 
 
          Compression tank shall be installed per manufacturer's instructions complete with all 

necessary traps, air charging and draining valves and shut off cocks. Tank shall be 
manufactured by Taco CBX-84-125  or approved equal.  Storage tank shall be vertically floor 
mounted, ASME rated with total storage capacity of 22.0 gallons,  max. working pressure 
125 psig, and maximum working temperature 375 F. One bottom mounted, threaded ½” top 
connection, ¾”bottom connections. Tank dimensions 16” diameter x 38” high. 

      
     B. HW Thermal Storage Tank (TS-1) 
 
          Storage tank shall be vertical, floor mounted, ASME rated with storage capacity of 100 
          gallons,  max. working pressure 125 psig, and maximum working temperature 375 F.  
          Taco model MPT0100F02-100NX or approved equal. Threaded connections: 2 – 2.0”, one  
 on bottom and on top, (4) 2.5 side connections with ¾” ports. Optional 1” silicon insulation. 
 
2.09   HW & CW CIRCULATING PUMPS:  
 
      A.  CP #1 & 2  HW & HW Systems 
 
      Provide HW circulating pump in-line centrifugal type as shown on plans.  Pumps shall be 

manufactured by Taco as acceptable pump manufactures. Taco Series Viridan 15 - 30. 
 
 Pump #    GPM    HEAD    HP     RPM     VOLTS    PHASE IMPEL     Flange  TYPE 
 
 CP-1         37.0      28'       .68      3450       230           1           -           1-1/2” VR15 
 CP-1         37.0      28'       .68      3450       230           1           -           1-1/2” VR15 
   
 Provide multi – purpose valves, isolation valves, wye strainer, and stainless steel  
 flex connector for each pump as detailed. Motors Hi Eff +3 TEFC type.  Provide factory  
 start-up during commissioning. 
 
2.10  AIR SEPARATOR: HW & CW 
 

A. AS-1: HW System: 2.0" air purge separator with strainer and 1/2” auto air eliminator, Taco 
Model #49020--125A series or approved equal.  Air vent, Amtrol #706 or approved equal.  
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2.11  FUME HOOD 
 

Provide one paint fume hood.  Hood shall be 72”L x 28”W x 24”H, made of 304 SS, welded 
construction, 10” x 10” top centered outlet.  Provide optional accessories vapor tight lights, 
unit mounted light switch, filter racks, 2” MERV 8 filters, S style edge, and internal baffles. 
Unit shall be ceiling supported by carbon steel threaded rods.120v hard wired power.  Kees 
Incorporated, industrial exhaust hood series, KA. 
 

2.12   BOILER / BURNER PACKAGE: BLR #1(Owner Provided) 
 
      A. Provide installation of one pellet boiler with auger system / silo as shown on plans. Kedel 

series, wood pellet fired type; Gross input 54 MBH, Net output  n/a MBH. Boiler packaged 
assembly maybe viewed at NMCC campus per request.  Package will consist of HW boiler, 
circulator pump, pellet auger assembly, pellet silo, and pellet fill piping.  Contractor shall be 
responsible of all installation of components per  manufactures recommendations.  

       
      B. BOILER / BURNER PACKAGE: BLR #2  
 
 Provide HW boiler with burner as shown on plans. Pensotti Model #BL7R-185. or approved 

equal.   Gross input 257 MBH, Gross output  220 MBH.  Boiler/burner package shall be 
started up by approved factory representative. 

           
          Standard Equipment:  
 
 *Insulated metal jacket 
 *Burner Field mounted 
 *Steel angle floor stand 
 * ASME relief valve, 30 psi, TheraHimeter 
 * Manual reset, Hi-Limit control, low water cutoff 
 *ASME and National Certified, UL Listed 
       

BURNER:  Manufactured by Riello 40, model F10, forced draft,  electric ignition,  with 
maximum firing rate of  2.95 gph  #2 fuel oil.  Burner shall be set up to fire 1.75 gph firing 
rate.    Burner control circuit power by 120 volt, 60hz, 1 phase, 1/3 hp burner motor. Burner 
shall be started by approved factory representative. 

 
2.13  FUEL OIL TANK  
  
 Provide and install one 275 gallon Fuel Oil Tank: Double wall containment type. Granby  
 Steel Tank, Dehoust, PE multipurpose, #961304, 275 gallon capacity, optional leakage  
 indicator. Dimensions: 28”w x 63”h x 44”L. 
 

      All fill and vent piping shall be 1-1/2" black iron, A-120, pipe with malleable iron fittings.  
Cast iron fittings will not be permitted. Provide necessary accessories as fill cap, vent 
cap/whistle, and float type fill gauge. 

 
 Supply and return oil piping to burner shall be 3/8” black iron, A-120, pipe with malleable  
 iron fittings.  Cast iron fittings will not be permitted. Type L soft copper with brass flared  
 fitting connections may be uses within two feet of the burner.  Protect piping as deemed  
 necessary with PVC or light gauge piping. All work shall comply with state, federal,  
            and local codes. 
    

      Provide new oil tank fill gauge with ultrasonic type unit, manufactured by Tekelek, model 
TankAlert, tank transmitter and remote receiver.   
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2.14  HW & CW WATER PIPING SYSTEMS 
 

A. PIPING:  All  HWS & HWR piping 2 1/2" to 4” shall be steel schedule 40-ASME 120 pipe 
with  either screwed type Malleable iron fittings,  or welded pipe and fittings.  Victualic 
fittings will be acceptable for HW and CW systems. HWS & HWR, and CWS & CWR piping 
2" and smaller shall be steel schedule 40 ASME 120 pipe with screwed type fittings or type 
L copper with sweat copper fittings, acceptable.  

 
Underground/slab HWS & R water Piping: Carrier pipe; PEX pipe with 2” diameter, 
schedule 40, PVC protective  jacket. Provide ½” Armaflex close cell insulation over PVC. 
 

          All piping shall be installed so as to provide allowances for expansion and contraction and  
         shall be thoroughly cleaned and reamed before installation. 
 
     B. VALVES: Gate valves shall be all bronze body, non-rising stem, renewable composite disk, 

union bonnet, 125 Lb. W.S.P.. Valve body shall be designed such that repacking valve under 
pressure is possible.  With the exception of steam,  Shut off valves 2" and smaller may  be 
ball type, inline service (3-piece), bronze, full port, with fiberglass reinforced teflon seats.  
Acceptable valves shall be : Apollo-3, Watts Series B-6800, Fairbanks No. 0851 "Sphero", 
Hammond Series BV-811. Shut off valves 2-1/2" and larger shall be cast iron body OS & Y 
type with rising stem. ITT Grinnell, Fairbanks, Jenkins manufactures are acceptable. 

 
         Shut off valves shall be installed on all main and sub main branches and as shown on the  
         Drawings, details and where specified: Provide shut off valves on branch lines and as  
         detailed. 
 
    C. BALANCING VALVES:  Balancing valves shall be provided for all terminal heating and 

cooling unit, and branch mains as indicated. The flow measuring device shall have a 
calibrated orifice, disconnects, chain metal tag-ball valve shutoff with memory locking device.  
Balancing valves shall be Gerand, or Taco. 

 
    D. CHECK VALVES: Check valves shall be 300 lbs non shock type, capable of changing disc  
         without removing valve body.  Jenkins, Mueller Muesco 101AP or approved equal. 
 
    E. AIR VENTS:  Float type air vents shall be automatic and installed at all high points in the 

system and at the top of each coil and drain valve at all low points.  Vents shall be Bell and 
Gossett Company, Amtrol #706 or equal. 

 
    F. DRAIN VALVES:  Drain valves shall be installed in all low points in the system and on supply  
        and return connections for chemical cleaning.  Drain valves shall be ball type with hose  
        connector and cap and chain.  
 
    G. STRAINERS:  Provide wye strainers for all hot and chill water  coil equipment.  Wye strainer 
         shall be 125 lb. iron body, with 20 mesh stainless steel screen, threaded ends or sweat ends. 
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    H. PRESSURE GAUGES:  Provide pressure gauges (commercial Grade B) in supply and return 
connections to each pump.  Gauges shall have a scale with a mid-point of approximately 50 
psig.  Pressure gauges shall be of the 4-1/2" size cast aluminum cases, phosphor bronze 
bourbon tubes, brass movements, white dial faces with black lettering and adjustable black 
pointer and brass sockets.  Pressure gauges shall be Trerice #6001 or approved equal.  All 
gauges shall be provided with Trerice #872 pressure snubber or approved equal.  All 
pressure gauges shall be equipped with Trerice #865T handle gauge cocks or approved 
equal.  All gauges shall be provided with vibration dampener and shall be as manufactured 
by March, U.S. Gauge, Weiss and Trerice. 

  
I. THERMOMETERS: Thermometers shall be stainless steel, bi-metal, 5" diameter face  

         adjustable angle, with separable brass sockets, 4" stem length; the range shall be -40  
         degrees F to 60 degrees F for chill water piping.  Thermometers shall be manufactured by  
         Marsh, Weiss, Tel-Tru, Trerice   (B85600) or approved equal. 
 

J. VIBRATION FLEX JOINTS; Vibration joints for pumps, AHU coils shall be bronze or stainlell 
steel braid hose  type, rated for 125 psi minimum, manufactured by Flexonics PCB series or 
equal. 

 
K. DRAIN VALVES: Drain valves shall be installed in all low points in the system and on supply  
      and return connections for chemical cleaning.  Drain valves shall be ball type with hose  
      connector and cap and chain.  

 
L. DIELECTRIC UNIONS: Dissimilar piping materials:  Where there is a junction of  two different 

metallic piping materials, and where electrolysis may occur, provide dielectric unions or 
companion flanges with non conductive gaskets. 

 
2.15   HANGERS AND SUPPORTS: 
 

A. Provide all pipe hangers and equipment supports, and be responsible for proper and  
   permanent location. All piping and equipment shall be supported and fastened in a 

satisfactory manner.   
 
     B.   All piping shall be rigidly supported from the building structure by means of approved 

hangers and supports.  Horizontal piping shall be hung with adjustable wrought iron or 
malleable iron pipe hangers, clevis or roller type unless otherwise specified, spaced as 
follows: 

 
 Pipe Size Rod Diameter  Maximum Spacing Hanger Type 
 
 3 / 4”  3 / 8”      5’-0”  Clevis 
 1”  3 / 8”      6’-0”  Clevis 
 1-1 / 4”  3 / 8”      8’-0”  Clevis 
 1-1 / 2” & 2” 1 / 2”               12’-0”  Clevis 
 2-1 / 2” & 3” 1 / 2”               12’-0”  Clevis w/ roller 
 4” & 5”  5 / 8”               15’-0”  Roller w/ spring 
   
     C.   Vertical piping shall have friction clamps on each floor. Vertical pipe risers shall be supported 

at each floor by friction clamps or inserting around the supply pipe, a coupling which shall 
rest on pipe sleeve.   shall be firmly supported at their base, either by a suitable hanger 
placed on the horizontal line near the riser, or by a base fitting set on a pedestal or 
foundation carried down to a firm bearing. 
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      D.  Hangers for piping shall be Carpenter-Patterson No. 1A Bank Type, Grinnell Co., Calco 

Steel Products Co., or equal, black steel with hanger rods with machine threads.  For un-
insulated, copper tubing, the hangers shall be copperized. Hanger for use on insulated 
service lines shall be sized to allow for insulation thickness, except that branch runouts to 
individual fixtures and water piping within concealed pipe chases shall be supported with split 
ring hangers attached directly to tubing. 

 
      E.  Chain, strap, perforated bar, or wire hangers will not be approved.  Approved gang hangers 

may be used in lieu of separate hangers on pipes running parallel to each other and close 
together.  Where used for copper tubing, the gang hangers shall have copper saddles or 
shall be sheet-lead coated. 

 
      F.   All insulated piping hanger supports shall be provide with hanger insulation protection 

saddles thickness of the associated pipe insulation.  Carpenter & Paterson 350 series. 
 

G. Pipe and pipe support hanger shall be constructed of the same material such that electrolysis 
may not occur between hanger, protection saddle, etc. and piping.  

 
2.16  PIPE INSULATION 
 
     A. Unless otherwise noted or specified, insulate all piping conveying heating fluids with pre-

molded fiberglass pipe insulation with all service jacket.  Insulation average thermal 
conductivity shall not exceed 0.24 Btu per inch of thickness per square foot per degree F per 
hour at a mean temperature of 75 degrees F.  Fire and smoke hazard for composity 
insulation (, jacket or facing and adhesive) shall not exceed a flame spread of 25 and smoke 
developed of 50 per ASTM E84, NFPA 255 and UL 723.  Insulation shall be Johns- Manville, 
FLAME SAFE, AP, Owens-Corning Fiberglass 25ASJ, KNAUF or approved equal. 

           
          B. Insulation thickness for pipe sizes 1 1/2" and smaller shall be 1" thick with white removable 

protective jack. Insulated Pipe fittings shall match pipe insulation.  HW piping 2" and larger 
shall be insulated with 1-1/2" thick pipe insulation with white removable protective jack. 

 
C. Condensate waste piping:  Insulate with 1/2" thick pre-molded glass fiber insulation or  
     Armaflex and fittings, flanges, valves, etc.  

  
          D. Chilled water piping: provide 3/4” thick Armaflex # AP-2000 closed cell insulation or 1-1/2” 

high density fiberglass with white removable protective jack. All CWS & R piping, pumps, 
tanks, fittings, and system cold competent devices shall be insulated. Install per 
manufacture’s recommended procedures. 

 
          E. Steam and condensate: piping 1-1/2" and larger shall be insulated with 1-1/2" thick pipe      
               insulation with white removable protective jack for all pi[ping fittings, flanges, valves, 

 
      F. Exterior Piping: Exterior Piping: Insulation shall be 2” high density, mineral wool pipe     
          insulation with all aluminum, Stocco & Boss 020 removable service jacket. All joints shall  
          have stainless steel wing seals and bands.  Insulation average thermal conductivity shall not  
          exceed 0.24 Btu per inch of thickness per square foot per degree F per hour at a mean  
          temperature of 75 degrees F. 
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2.17  ESCUTHCHEONS 
 

         A. Escutcheons shall be installed around all exposed pipe passing through a finished floor, wall, 
or ceiling. Escutcheons shall be heavy cast brass, chromium plated, adjustable, and shall be 
of sufficient outside diameter to cover sleeve opening and shall fit snugly around pipe, and 
lock with set screw. 

 
2.18  SLEEVES: 
 
    A.  All sleeves shall be one-piece Schedule 40 steel pipe.  The sleeves shall be fitted securely  
         to prevent slipping or moving. 
 
    B.  All piping through masonry walls, floors, beams and partitions shall be sleeved.  All  
         sleeves shall finish flush with the finish line. All sleeves shall be chalked with an 
         approved water repellant and fire retardant sealant. 
 
    C.  Space between sleeves and piping shall be sealed watertight and/or gastight as described  
          below: 
 
         1.  Uninsulated metal piping shall be sealed watertight and/or gastight by packing space  
              between pipe and sleeve with approved packing.  Special care shall be taken not to  
              drive lead below top of sleeve.  Mechanical seals may be used. 
 
         2.  Insulated piping and plastic piping shall be sealed watertight and/or gastight by packing  
              space between pipe sleeve and insulation with an approved packing.  Fill the remaining  
              space with approved waterproof resilient adhesive sealant. 
 
     D.  Sleeves shall be of size to allow for continuous full thickness of pipe insulation through sleeve. 
 
     E.  Provide waterproof sleeve or casting on each pipe entering or leaving building through 

foundation walls and tank pits, or wet wells.  Seal space between each pipe and its 
waterproof sleeve.  Each end of sleeve shall be sealed as described above.  Each pipe shall 
be concentric with sleeve.  Sleeves shall be waterproof type with welded or cast flange and 
of size and length to suit pipe and wall thickness.  Sleeves shall be all galvanized after 
welding. 

 
2.19  PIPE IDENTIFICATION: 
 
     A.  Provide color coded pipe identification markers on all piping in the building installed under 
          this Section. Pipe markers shall be semi-rigid plastic identification markers equal to "Set  
          Mark" Type "SNA" by Seton Nameplate Corporation or equal. 
 
     B.  Provide an arrow marker with each pipe content marker to indicate the direction of flow.  If  
          flow can be in either direction, use a double headed arrow marker. 
 
     C.  Piping shall be labeled at 20 foot intervals, adjacent to each valve, on each riser.  This work 
          shall be done after architectural finish painting where such is required on the pipes. 
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     D.  The following color coding shall be used with names in black letters on backgrounds  
           indicated: 
 
  Service                            Legend               Background Color 
 
 Heating HWS             Heating HWS  Yellow 
 Heating HWR             Heating HWR  Yellow  
 Chilled Water Supply             CWS      Yellow 
 Chilled Water Return  CWR   Yellow 
  
     E.  In general, 3/4 inch high legend shall be used for pipe lines. 
 
     F.  All markers to be OSHA approved. 
 
2.20  VALVE TAGS AND CHARTS: 
 
     A.  All valves on pipes of every description have neat circular 1 1/2 inch brass valve tag  
          attached with brass chain to each valve stem.  Stamp on these valve tags in white letters as 
          large as practical the number of the valve and its service, such as "H.W.", "C.W." for hot  
          water and cold water respectively.  The number of each service shall be consecutive. 
 
     B.  Valve numbers shall correspond to numbers indicated for valves on the record Drawings and  
          on two printed detailed lists.  These printed lists shall state the numbers and location,  
          including the painted door room number, the location in the room (with location dimensions if  
          concealed), of each valve and the fixture or group of fixtures which it controls, and other 
          necessary information, such as requiring the opening or closing of another valve or valves,  
          when any one valve is to be opened or closed. 
 
     C.  The printed lists shall be prepared in a form to meet the approval of the Architect and  
           Owners.  Record lists shall be includes as part of O & M manuals. 
 
2.21  DUCTWORK 
 
          Low pressure ductwork shall be defined as ductwork subjected to velocities of 2000 fpm or 

less, and operating pressure of 2" w.g. or less, positive or negative.  Medium pressure duct 
is defined as ductwork subjected to velocities 2000 FPM and up and operating pressure of 
6" positive static pressure. 

 
 Duct Pressure-Velocity Classification is as follows: 
                                                     SP                                              Seal 
 System                                      Rating                 Pressure           Class             Velocity 
 VAV Supply Ducts                        6"                        +  Pos.         A            2000 FPM UP 
 VAV Return Ducts                        2"                    Pos. or Neg.  B            2000 FPM DN 
 All other ducts                              2"                    Pos. or Neg.     B            2000 FPM DN 
 
 All supply air ductwork from HRU-1 shall be considered low pressure, 2” or less, class B  
 ductwork construction.  Ductwork serving all other air handling equipment shall be considered  
 low pressure, class B ductwork construction. 
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2.21a DIMENSIONS 
 
     1.  The size of ducts marked on the drawings are clear area and will be adhered to as closely 

as possible.  The right is reserved to vary duct sizes to accommodate structural conditions 
during progress of work with-out additional cost to Owners.  Duct layout is schematic to 
indicate size and general arrangement only.  All ducts shall be arranged to adjust to "field 
conditions" Sheet Metal Contractor shall coordinate work with Electrical Contractor and 
other trades. 

 
          The duct sizes shown indicate the clear inside dimensions.  
   
2.21b DUCT LEAKAGE 
 
     1.  All ductwork shall be sealed as outlined in the HVAC Duct Construction Standards Metal   

and Flexible by the Sheet Metal and Air Conditioning Contractors National Association, Inc. 
(Hereafter referred to as SMACNA HVACDS). All ductwork shall be sealed to a minimum of 
class A as outlined in the manual. 

 
     2.  All medium duct systems shall be sealed as required to provide no more than 5 percent of 

the total system capacity and tested by an independent agency. All ductwork joins, seams, 
fittings, etc. shall be sealed with two coats of an asbestos-free mastic sealant.  Foster -
Monolar Mastic or equal. Test each medium pressure duct system as outlined in paragraph 
2.26 Testing, Balancing, & Adjusting of this Section. 

 
2.21c  DUCTWORK: 
 
     1.  Ducts shall be constructed of galvanized steel in accordance with high and low pressure  
          duct construction standards specified by SMACNA "HVAC Duct Construction Standards- 
          Metal & Flexible,3rd Edition, 2005.  All ductwork shall be constructed of quality materials.  All 

gauges, reinforcing, longitudinal and cross joints, elbows, transitions, hangers, access 
panels, volume dampers, etc., shall be as shown and specified in the Sheet Metal and Air 
Conditioning Contractors' National Association, Inc.'s "Duct Construction Standards" under 
the classification of 2" w.g. (+,-).  Provide access panels into ducts at all coils, automatic 
dampers, controls, instruments, filters, valves and equipment not easily accessible.  Provide 
manually operated volume control dampers in all duct run-outs to ceiling diffusers.  Locate  

          all ductwork to miss all field obstructions, including all piping, conduits, beams, bar joists, etc.  
Elbows shall be square type with turning vanes. Support ductwork with approved strap 
hangers fastened to side and bottom by sheet metal screws and to building with leak 
expansion plugs or other approved means.  All framing angles shall be provided by this 
contractor.  All duct runs shall be coordinated with existing conditions and approved by the 
Engineer. 

 
     2.  Fittings:  Square elbows, round elbows, fittings, branch take-offs, transitions,duct volume 

dampers, fire dampers, flexible connections, and access doors shall conform with the 
SMACNA HVACDCS, Section 2. 

 
      a. Rectangular branches shall be 45 degree take-offs and conical or bellmouth take-offs shall 

be used for round branches.  (Each branch line shall have a Volume damper installed.) 
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      b. Round Elbows:  Provide 45 degree and 90 degree elbows of 2 piece die stamped 
construction for ducts 8 inches or less in diameter.  For ducts over 8 inches in diameter, 
provide 5 mitered piece for 90 degrees and 3 mitered piece of 45 degrees. 

 
      c. Round and Oval Ducts:  SMACNA HVACDCS, Section 3.   Rectangular Ducts:  Make joints 

between sections of duct and between ducts and fittings with either gasketed flanged 
connection, welded flange joints, or other joints recommended in SMACNA HVACDS 
Section 1, and reinforce at the joints and between the joints as recommended. 

 
      d. Flexible round duct: flexible insulated duct shall be permitted for supply air devices and shall 

have glass fiber reinforced foil face vapor barrier facicing.  Flex runs shall not exceed 5 feet. 
 
   3. Dampers 
 
          Balance / Volume Dampers: unless otherwise noted,  all manual Balancing dampers shall  
          be pre-manufactured, constructed of formed steel a minimum of #16 gauge and stiffened  
          as required for pressure class, OBD type. Acceptable manufacture Ruskin series MD 25  
          and MD 35.  Do not use splitter dampers.  Shop manufactured dampers will not be excepted. 
 
          Control / Mixing Dampers: unless otherwise noted, all  control and air mixing dampers shall  
          be pre-manufactured, constructed of formed steel a minimum of #16 gauge and stiffened 
          as required for pressure class, opposed blade type, and neoprene edge seal.  
          Acceptable  manufacture Ruskin series CD60 for rectangular and CDR25 for round damper  
          configurations.  
 
          Exterior OA / EA Dampers: unless otherwise noted, all outside and exhaust dampers that  
          is associated with ductwork  penetrating to the exterior shall be pre-manufactured, insulated, 
          damper, constructed of formed aluminum a minimum of #12 gauge and stiffened as required 
          for pressure class, opposed blade type, and EDPM edge seal. Compete blade shall have an  
          insulating factor of R-2.29 with temperature index of 55. Acceptable  manufacture  
          TAMCO, series 9000 for rectangular and CDR25 for round damper configurations.  
 
   4. Flexible Connectors 
 

a. Furnish and install flexible connections on all air handling unit and exhaust fans equipment.  
     Connections shall be made from Ventglas neoprene coated glass fabric, as furnished by  
     Ventfabrics, Inc., or equal.  

 
     b.  Materials:  Interlocking spiral or helically corrugated type constructed of zinc-coated steel, 

corrosion-resistant steel, aluminum, or noncollapsible fire-retardant, woven mineral fabric. 
 
     c.  Joints:  Make airtight slip-joints, seal with pressure- sensitive vapor-seal adhesive tape or 

duct-sealer, and secure with sheet metal screws.  To prevent insulation compression place 
2-inch wide by one-inch thick closed cell fom plastic spacers over the joints under vapor 
barriers. To provide a vapor tight joint, use a corrosion-resistant steel or aluminum clamp 
over such spacers. 
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2.21d  DUCT INSULATION  
  

A. Unless noted otherwise or indicated on plan, all low and medium pressure supply ductwork 
shall be insulated  with 2" of fiber glass wrap insulation with aluminum vapor barrier. All low 
pressure return and exhaust ductwork shall be insulated with 1-1/2" of fiber glass wrap 
insulation with aluminum vapor barrier.   

 
B. All low and medium pressure supply and return ductwork, located in unheated areas, (unless  
      noted otherwise or indicated on plan), shall be insulated with one layer of 1.5" high density  
      fiberglass duct board with aluminum vapor barrier and thermal conductivity R-value of not  
      less than R = 7.0/inch. All seams taped properly. 

 
 C.  All exhaust and fresh OA air ductwork from its associated air handling device to its  
     respective exterior louver shall have one layer of 1" high density fiberglass duct board with 
     thermal conductivity R-value of not less than R = 7.0/inch. All seams taped properly. 

 
     D.  All insulated duct fiberglass wrap insulation with foil faced  vapor barrier, Owen-Corning type 

150 insulation.  Flexible insulation shall have glass fiber reinforced foil face vapor barrier 
facing, Owens- Corning Fiberglass EK FRK-25, or approved equal.  Insulation maximum 
thermal conductivity shall be 0.24 Btu/in/hr/SF degrees F at 75 Degrees F mean temperature.  
Fire hazard classification shall not exceed a flame spread of 25 and smoke developed of 50 
per ASTM E-84, NFPA 255 and UL 723. Insulation shall be Johns-Manville, Flame Safe, AP, 
Owens- Corning, Knauf, or approved equal. 

  
E. All ductwork which is indicated on plan or scheduled for acoustical liner shall be environmental  
      approved and have the following characteristics:  Liner to exceed ASTM C 1071 for surface  
      burning, temperature resistance, moisture absorption, erosion resistance, corrosiveness, and  
      bacteria and fungi resistance. Liner shall be flexible polyimide foam coated with an acrylic polymer.   
      Thermal Conductivity (k); .30(btu-in)/(hr-sq. ft-F), R-value / inch; 3.3 (hr-sq ft-F)/(btu), 
      Surface burning; flame spread<25, Temperature resistance; ASTM C 411 Pass, Water vapor  
      sorption; < 2% by weight, Fungi / bacteria resistance; no growth, Density; .80 lb/sq. ft. 
      Solcoustic Duct Liner or approved equal. 1” thick. Ph.  972-516-0702 

       
F. Exterior Duct Insulation:  All exterior ductwork shall be insulated with two layers of 2.0"  
      high density fiberglass duct board with EPDM rubber membrane weather barrier, white in  
      color, and thermal conductivity R-value of not less than R = 7.0/inch. All seams taped properly. 

  
2.21e.  Duct Access Doors 
 
 Hinged insulated access doors with seals shall be provided in ducts where indicated on  
         drawings, or as required. Provide access panels for all equipment installed in ductwork such 
         as motorized dampers, reheat coils, turning vanes (up stream) Units shall be provided at  
         each fire damper unless accessible though grilles and as shown on drawings.  Doors equal 
         Ruskin ADH series.  Size: duct size or 12"w x 12"h min. 
 
2.21f  MOTOR  OPERATED DAMPERS & LOUVERS 
 
 Motor operated control dampers mounted in duct shall be provided by Temperature Control  

Contractor, but installed by Sheetmetal Contractor. 
 
2.21g DUCT SLEEVES 
 
 Provide galvanized duct sleeves through outside wall at all locations as shown on drawings.  
         20 gage minimum. Where sleeves are installed in bearing walls, provide structural steel sleeves. 
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2.22  DIFFUSERS, GRILLES, REGISTERS  
 
         Diffusers/Grilles/Registers type:  Shall be Price series or approved equal.  RG & D's  
         shall have square inlet and be T-bar and surface mounted where applicable.  
  
     A. Supply Diffusers and Grilles: Diffusers shall have a full face pattern controller, two, three  
         and four way pattern as indicated: Provide adjustable air pattern cones. 
 
   S-1 Type:  6" inlet, 24"x24", Series SCDA, T-bar,    Price # SCDA, 4 cone 
   S-2 Type:  8" inlet, 24"x24", Series SCDA, T-bar,   Price # SCDA, 4 cone  
   S-3 Type:10" inlet, 24"x24", Series SCDA, T-bar,   Price # SCDA, 4 cone  
 

          B. Supply Grilles: Grilles shall be architectural linear bar type, aluminum constructed and 
anodized white finish. Provide the following options; linear straighten grid, hinged access 
doors, OB damper Price #LBMH 26B, ½” bar spacing, and ¾” border frames. 

 
   SG-1 Type18" w  x 18” h inlet grille, horizontal bars, 15 degrees, OBD 
  
     C. Return air grilles and registers: Price 600 series with aluminum fixed louvers, 45 degrees 
          ½” blade spacing with opposed blade damper or approved equal, standard white finish.  
         Grilles and registers shall be surface mount where applicable. 
 
  R1 Type:  12" w  x 12"h grille, surface 
    
     D. Exhaust air grilles and registers: Price 80 series with aluminum 1/2 x 1/2 x 1/2  
          squares with opposed blade damper or approved equal, standard white finish.  
          Grilles and registers shall be surface mount where applicable. 
 
    E-1    Type:  12" w  x 10" h grille, surface 
  
2.23  FIRE DAMPERS: 
 
         Install as indicated on drawings fire dampers with fusible link.  The damper shall be curtain  
         type which will allow clear free area to be the same as duct size and have a minimum fire  
         rating of 2 hour, UL listed.  Rectangular Greenheck model #FD 203 type A or  
         approved equal. 
 
2.24  OUTSIDE AIR LOUVRES 
 
         Provide outside intake and exhaust louvres as shown on drawings. General  Contractor  
         shall install louvres. Frame shall be constructed of aluminum, 6"  deep with fixed aluminum  
         blades, blades set at 37 deg. angle.   Blade style shall be drainable type. Louvre shall  
         have 1/2'' mesh bird screen and be licensed by AMCA. Ruskin or approved equal.  Finish  
         shall be anodized color approved by architect.   
 
  LV-1: 12"w x 18”h, fixed blade,  
   LV-2: 32"w x 20”h, fixed blade,  
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2.25  ROOF FRESH AIR & EXHAUST HOODS : RV 
 

Provide fresh air and exhaust roof hoods, with 18” high roof curbs as shown on plans.  
Greenheck Model #WRH , 18” high pitched curb with tiered louvered hood.  
 
Hood shall have bird screen and colored aluminum anodized finish. Color shall be approved by      
architect. Provide manufacture’s prefabricated insulated roof mounted curb to match 
manufacture's hood.  Penn or Acme acceptable manufactures, equivalent equipment subject to 
approval. 
 

 RV-1: 18"w x 18”d, fixed throat, free area 2.25 sq. ft.  
   
 
2.26 PRE-FAB METAL CHIMNEY STACK 
 
    A. Metal chimney stack and breeching components, supports and terminations shall be factory 

prefabricated, and shall be tested and listed by the Underwriters Laboratory, Inc., for use with 
building heating equipment burning gas, liquid or solid fuels as described in NFPA 211, 
Chapter 2.  The system shall have clearances to combustibles of 2" and insulation thickness of 
2" temperatures not exceeding 1400 degrees F continuous.  The system is to be designed for 
continuous operation at temperatures not to exceed 1400 degrees F. 

 
        All stacks and breechings will have inner walls of 20 gauge Type 304 Stainless Steel. 
        The outer jacket shall be 24 gauge aluminized steel.  There shall be a 1" insulated space 
        between the inner and outer walls. 
 
        Insulation to be 11# minimum density fiber insulation. 
 
        All connections to be made through the use of captive nuts and bolts. 
  

           The inner pipe joints shall be field sealed by use of containment bands and RTV silicone 
           sealant temperatures up to 600 degrees F.  The joints shall be sealed with high temperature  

         joint cement (VS 600).  The stack and breeching shall be AMPCO model IVSI, as manufactured  
        by AMPCO, or Metal –Fab Company approved equal. 
 
2.27  TESTING, BALANCING, & ADJUSTING 
 
2.27.1   SUMMARY: 
 
        Testing, adjusting, and balancing shall include all constant and variable volume air systems 
        and water hydronic systems, including domestic hot water returns. 
 
2.27.2   SUBMITTALS: 
  
         Within 30 days of Contractor’s Notice to Proceed, submit qualifications of TAB company. If  
         not submitted within time frame specified, the Engineer reserves the right to choose a  
         alternative TAB agency at the Contractor’s expense.  
          
         Within 60 days of Contractor’s Notice to Proceed, submit 1)  Strategies and Procedure Plan,  
         2)  System Readiness Check lists, 3)  Examination Report, 4)  Preliminary Project Example  
         Report, specific to project, 5)  Equipment to be used with calibration dates, and 6) Supervisor  
         and field names. 
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2.27.3   QUALIFICATIONS: 
 
   A.  Qualifications: Test and balance agency shall be an independent agency specializing in the 
         testing and balancing of HVAC systems. The agency must have a minimum of five years  
         business, experience and be staffed with qualified personal. TAB agency shall be a State of  
         Maine operated and owned Maine business. 
 
   B.  System testing shall be performed by NEBB or AABC certified technicians with a minimum of  
         five years experience, or directly supervised by a qualified Heating and Ventilating Licensed  
         Engineer fully employed by the TAB agency. All work shall be per National Environment  
         Balance Bureau (NEBB). Agency shall be subject to approval before any testing is performed. 
   
2.27.4   CONTRACTOR RESPONSIBILITIES: 
 
    A.  Mechanical Contractor shall provide one complete set of construction documents,  
         addendums, approved submittals in hard copy as well as digital format. 
    B.  A.T.C. contactor shall provide required BMS hardware, software, personnel and field  
         assistance for performing TAB procedures. 
    C. Provide access to volume dampers, test ports, equipment, devices, etc. 
    D. All HVAC systems shall be complete operational status before testing is started.  
 
2.27.5   EXAMINATION: 
 
   A.   TAB agency shall be familiar with all project mechanical and associated electrical system  
         equipment and components, along with the intent system design concepts.  Examinations  
         and standard pre-balance preparations shall be completed of all scheduled equipment and  
         systems before testing. 
 
2.27.6   GENERAL PROCEDURES FOR TAB: 
 
   A.  Perform TAB on each system according to the procedures in the latest edition of NEBB or  
        AABC for air and hydronics. 
 
   B.  All devices that are considered field adjustable shall be field indicated or marked such that  
        permanent identification of final setting. 
 
   C.  Air Equipment:  Provide the complete balancing and adjusting of all air moving equipment and  
        systems including, but not limited to: 
 
      1.  Adjusting fan speeds including res-heaving if required for all AHU's and fans. 
      2.  Test and record all motor currents and nameplate data. 
      3.  Test and adjust each diffuser, grille and register to within 5% of design requirements.   
           Method of testing shall be to NEBB or AABC standards. 
      4.  List design and measured air velocities and quantities, fan speeds, static pressures, and 
           motor amperage. 
      5.  All air moving equipment shall be tested at maximum operating status via motor starter or  
           VFD. 
      6.  Provide measured temperature and quantities of return air and supply air for all  AHU  
           VAV box coil units. 
 
   D.  Hydronic Equipment:  Provide the complete balancing and adjusting of all hydronic equipment  
         and systems including, but limited: 
 
      1.  Set water flow for CUH's, FR base board, VAV & RH coils, etc., as scheduled. 
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      2.  Test and adjust flow at each balancing flow device unit. 
      3.  List design and measured flows and temperatures. 
      4.  Operate all hydronic pumps at maximum flow capacity in respect to motor horse power. 
 
2.27.7  TOLERANCES 
 
   A.  Air System air flow tolerances: Supply, return, exhaust plus / minus 5%. 
   B.  Outside minimum      zero to plus 5% 
   C.  Pressure relationships      plus / minus 3% 
   D.  Hydronics HW, CW, DHWR     plus / minus 10% 
 
2.27.8 COMMISSIONING: 
 

 A.  Commissioning: The TAB Agency shall be responsible to pre -commission the sequence of   
       ATC operations and devices and all HVAC equipment. TAB agency shall schedule and  
       arrange meetings and procedures with the ATC and Mechanical contractor. HVAC and ATC  
       operations and sequence short falls shall be reported to Mechanical Contractor and  
       Engineering.  Deficiency reports formatted similar to commissioning protcol standards BBCC  
       or ACG shall be received.  TAB Agency shall allow time for final Commissioning of involved  
       systems. 
 

2.27.9 FINAL TAB REPORT 
  
      A. Test and balance agency shall submit a final TAB Report, five copies, of a complete record of  
           the HVAC system and equipment performance.  All remaining and outstanding deficiencies  
           shall be included.  All final operating field settings shall be documented for Owner’s  
           Maintenance personnel. The Owner’s Representative has the right to reject the final TAB  
           report if independent field measurements do not agree with more than 10% of recorded final  
           reported data. In such an event, TAB services shall be re-preformed either by the same TAB  
           agency to the Engineer’s satisfaction, or the Engineer reserves the right to choose an  
           independent third party to accomplish such re-balancing at no additional costs to the Owner. 
 
2.28  AUTOMATIC TEMPERATURE CONTROLS 
 
   A. General: 
 
         Furnish and install a complete automatic temperature control system consisting of automated 

controlled devices provided and installed by Honeywell. The ATC system shall be connected 
to, monitor, and control all HVAC equipment to provide the sequences as described in these 
specifications.  The system general components shall be consistent with direct digital control 
devices, electric, electronic solid state, or a combination of the above, and shall include 
required components including, low voltage (24 V) and line voltage wiring. Pneumatic will not 
be accepted. 

 
B. System Guarantee: 
  

      The entire control system shall be guaranteed for parts and labor a period of one (1) year  
from the date of acceptance by the Owner. 
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C. Diagrams and Supervision: 
 

Provide any necessary wiring or piping diagrams and supervise the installation.  These 
diagrams shall be incorporated into the Owner and Operating Manuals. 

 
D. Control Panels: 
 

In general, relays, transmitters, controllers, transformers, or other control devices (not  
including room thermostats) shall be grouped and mounted in a factory- built cabinet 
enclosure located in the Mechanical Room(s) or as indicated on plans.  

 
E.  Wiring: 
 

It is the intent that all control wiring for installation of temperature controls shall be provided 
and installed by the A.T.C. Contractor, unless noted otherwise.  Power wiring for HVAC 
equipment and wiring for boiler/burner package shall be by Electrical Contractor.  All wiring 
shall comply with requirements of Electrical Section 26000 of the specification.   

         Mechanical Contractor shall furnish temperature control devices with wiring diagram. 
 
F.  Automatic Control Valves: 
 
         Automatic control valves shall be full line size and 2- way or 3 - way valves, as indicated on 

plans or details, and shall be two position or modulating, normally closed or open type, 
determined by sequence, capable of being manually opened or closed through controller.  
Ratings: 250 degree F, 125 psi, Material: bronze or brass body, threaded or flanged ends. 

 
G.  Thermostats  
          

Each thermostat shall be located as shown or where it will respond to the average space 
temperature if not indicated on prints.  Thermostats shall be mounted approximately 48" above 
finished floor on interior walls or surfaces, not on outside walls.  It is the intent that each zoned 
terminal heating device, in all areas, be independently controlled by its respective wall 
controller.  All thermostats shall be protected with a clear locking cover guard.   

 
Boiler Room UH shall be controlled by analog type T-stat and will not require cover guard.  
Thermostats in all areas shall be DDC programmable type, equivalent to Viconics series 
VT7200, network ready, 24vac zone terminal equipment controller.  

 
H.  SEQUENCE OF CONTROLS: 
  
2.21.H.01 PUMP CONTROL:  

 
CP- 1 & CP-2 H.W. circulating pumps shall be controlled on/off based upon  outside 
temperature .  A "hand- off-auto" switch shall be provided for each pump. In the "hand" 
position, the pump shall operate continuously.  In the "auto" position, the pump shall be 
under control of the BMS controller and shall run continuously when the outside air 
temperature is below 65 degrees F (adj.) and on system heating demand. Pumps  
shall alternate from active to standby once every week.  If lead pump does not prove flow, lag  
pump shall  be started.  Each pump motor RPM speed shall be self controlled. ATC shall         
activated/de-activated based upon OA temperature. Minimum and maximum pump RPM               
shall be field determined by TAB Agency. 
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 CP- DHWR 1 Circulator: Pump shall be controlled on/off based upon occupied  
 schedule, 120 F, adjustable via mixing valve.  ATC to control & monitor DHWS temperature  
 with Hi alarm.  If DWHS is detected more than 125`F adjustable, pump shall disabled. 
  

CP-BLR-1 & 2 Boiler  H.W. circulating pump shall be controlled on/off based upon manual 
switch.  A "hand- off-auto" switch shall be provided for each pump. In the "hand" position, the 
pump shall operate continuously.  In the "auto" position, the pump shall be under control of  
Independent boiler controllers and shall run continuously when the HW boiler/burner is 
enabled.   

  
2.21.H.02  H.W. BOILER/BURNER: 
 

A complete set of factory installed operating and safety controls shall be properly  
 installed, checked, and calibrated to protect each boiler unit from abnormal operating  
    conditions.  All safety controls shall be manual reset type.  
 
 Upon activation of CP-1 or 2, Pellet Boiler BLR-1 shall energize.  If Boiler BLR-1 cannot  
 maintain Thermal Tank setpoint. 180`F, adj., Boiler BLR-2 shall energize. 
 
2.21.H.03  HWS RESET 
 

    The A.T.C. control system shall sense the zone HW supply hot water temperature and shall 
control to maintain required mixed reset hot water set point by means of 3 way mixing valve 
control. Reset water temperature schedule shall be determined by O.A.  temperature.  
Minimum HWS temperature setpoint shall not be less than 140 F, maximum 200`F. 

 
2.21.H.04  CABINET  / UNIT HEATERS (CUH) / UH / FR 
 
 UH & CUH's fans shall be energized after wall stat calls for heat, 2 way, NO, valve shall open  
 100%,  and associated HWS pipe mounted aquastat confirms water temperature above 120  

  When space temperature is satisfied, valve 100% close, fan shall be turned off.  UH & CUH’s  
 will be on occupied/unoccupied schedule and motion detection uncc. override. 

       
 FR-1 & 2: fin radiation heat shall be controlled by associated DDC T-stat. 2 way, NO, valve  
 shall open 100%. When space temperature is satisfied, valve 100% close. FR’s  

 will be on occupied/unoccupied schedule and motion detection uncc. override. 
 
2.21.H.05 COMBUSTION MAKE UP AIR:   
  
 Provide one spring return, modulating actuator for a 16”h x 32”l OB damper for the intake  
 air. Damper shall be interlocked with ATC panel to modulate open to maintain room  
 pressure between - .001” to -.003”wc. 
  
2.21.H.06  BOILER ROOM VENTILATION:  
 
 Provide one spring return, two position actuator for a 32"w x 16"h ventilation EA damper  
 interlocked with ATC panel. When room temperature raises above 80F,  
            adjustable, both combustion air and ventilation air dampers shall be energized 100% open.  
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2.21.H.07  HEAT RECOVERY UNIT: (HRU –1  
 
 During occupied periods (determined by clock schedule or motion overrride), the HRU’s fans 
 shall run continuously.  Upon unit start up: Both SA and RA fans shall start up. Associated OA  
 & EA shut off dampers shall open, spring return type. 
 

 HW Coil: RHC-1  A 3 way, modulating, spring return HW valve shall maintain discharge air  
 temperature of 72`F, adj., from DDC wall T-stat located in Corridor 106. 

                 
Unoccupied Periods (HRU ) 

 
         In unoccupied mode, HRU and associate equipment shall be de-energized, OA dampers  
         shall go fully closed. Ductwork SA  and EF: 100% closed.  There shall be no fan operation  

for unoccupied cooling or heating periods.   
                

      Provide interlock with controls for a smoke detector device to be supplied by and installed by 
Electrical Contractor.  Detectors shall be interlocked with  unit.  Locate detector such that 
when smoke is detected in supply and exhaust air ductwork, unit will shut off.  When cause of 
smoke has been taken care of, unit shall be manually reset by proper authorities. 

 
      Provide all necessary relays, safety devices, such as freeze stats, etc., to protect the  unit 

from component damage due to control device failure or mal-function. Low  Temperature 
Safety Thermostat (Freeze-stat): Electric low temperature warning   thermostat shall have low 
point sensitive elements installed to cover entire duct area.  Thermostat shall be two position 
type with autol reset. 

 
2.21.H.08  EXHAUST VENTILATION:  EF-1 & 2 
 
 EF-1: IT Room ventilation base on temperature, provide space sensor, and (2) 12” w  
 x 12”h OBD with SR damper actuator. Space temperature > 80 F, (adj.) EA & make up air  
 damper shall go fully to the open position.  
 
 EF-2: Carpentry Shop Paint Hood: ventilation base on local fan on/off speed switch., 12” w x  
 12”h OBD with SR damper actuator. On / Off control. EA damper shall go fully to the open  
 position when energized.  
 
2.21.H.09  AC-1, 2, 3 (Alt. Add #1) 
 
    AC 1, 2, 3 shall be controlled by individual wall thermostats provided by AC manufacture,  
  installed by A.T.C Contractor.  Associated control wiring for ACU-1 shall also be provided  
  by A.T.C. Contractor. 

  
2.21.H.10  GARAGE CO & NO2 MONITORING 
  

 Provide and mount CO sensor 60” above finish floor with protective guard and NO2     
 sensor  60” below roof without guard. Provide remote H/O/A control switches, located in 

ATC Panel, to serve future fan motor. Either sensor shall energize red warning light when 
CO raises above 100 ppm or when NO2 raises above 5 ppm. All set points adjustable. 
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2.21.H.11  MANUAL OVERRIDES & SCHEDULES 
 
           There shall be the capability to manually override, in a "user friendly manner", unoccupied 

 heating and cooling schedules from the ATC Panel / System.  This shall be accomplished 
 by individual mark timed switches, override switches, keypad display, or CRT wired to 

          necessary controls if DDC are used.  Motion detector(s) shown, shall, when activated,  
  provide unoccupied system, heating only, override. 
 
2.21.H.12  SYSTEM MONITORING & ANNUNCIATION  

 
ATC Contractor shall provide system monitoring and alarm annunciation for the HW 
system as indicated on plans.  This system shall be network ready and capability of future 
integration tie-in(s) into the Campus BMS. 
 

2.21.H.13  SYSTEM TRAINING  
 

ATC Contractor shall provide system training of all system components and DDC control  
programmed systems.   

 
      Provide 4 hours of training for the building operators, made up of two different sessions.  

The 1st session of training shall be 'hands-on' type at the Owner's place of convenience at 
approximately 50% completion. The intent of this training is that 2 hours will occur before 
the Owner has occupied the facility and the rest is to follow after the Owner has accepted 
beneficial use. A mutual agreement on the scheduling of this training class will be made 
between the Owner and the ATC contractor.  The training class will use the actual operator 
manual that will be submitted for this project.   

 
 In addition to the above training and after the project has been finally commissioned, the 

ATC Contractor shall allow for 8 hours of Owner customized software programming, 
additional custom sequence and time at the Owner request.   

 
2.21.H.14  COMMISSIONING: 
 

           Commissioning:   A.T.C. Contractor, as well as all involved Sub-Contractors, shall 
collaborate and coordinate efforts with the TAB Contractor to perform commissioning of 
control sequences.   

 
2.21.H.15  DOCUMENTATION: 
 
         Proper and adequate documentation must be provided, this will include: 
 
    a. Accurate as-built drawings and sequences submitted in hardcopy and electronic form.  
                Provide program files, graphic information, and updated standard Computer Aided  
      Drafting (CAD) as built record drawings and specifications. 
            b. Owner's manuals including technical spec sheets 
    c. Operator manuals 
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2.22   MOTORS AND DRIVES:  
  
     A.   Unless otherwise noted, all motors/ drives sheave shall be furnished factory-mounted on the  
 driven equipment and shall be provided by equipment manufacturer. Mechanical Contractor  
 shall supply all motors to associated HVAC equipment. Electrical Contractor shall be  
 responsible for providing motor starters, variable frequency drives, and disconnects and  
 power wiring to all mechanical equipment including motor starters and terminating in such  
 equipment.  This Contractor and Electrical Contractor shall coordinate such installation of  
 electrical equipment and both shall be present when motors of 1/2 hp and larger are to be  
 first energized.  
 
     B.   Motors shall meet the latest applicable standards of the following: 
  National Electric Manufacturers' Association (NEMA) 
  American National Standards Institute (ANSI) 
       Institute of Electrical and Electronic Engineers (IEEE)  
            National Electrical Code (NEC) 
  Underwriters' Laboratories (UL) 
 
     C.   Motors shall be horizontal, induction type, for general purpose applications under usual 
           indoor and outdoor service conditions as defined in NEMA Standard MGI-14.02 (Class B  
            insulation, continuous 40 degrees C ambient). 
 
     D.   Unless otherwise noted, all motors 1/2 horsepower and larger shall be rated 230 volts,  
            1-phase, 60 hertz.  All motors smaller than 1/2 horsepower shall be rated 120 volts, single- 
            phase, 60 hertz. 
 
     E.   Motors shall develop rated horsepower at terminal voltage rating from 90 to 110 percent  
           of rated frequency, and a combined frequency/voltage deviation of 10 percent at any  
           frequency between 95 and 105 percent of rated. 
 
PART THREE:  EXECUTION 
 
3.01  GENERAL 
 
     A.   The work shall be executed in strict conformance with the latest edition of the State Building 

Code and all local regulations that may apply.  In case of conflict between the Contract 
Documents and a governing code or ordinance, the more stringent standard shall apply. 

 
     B.   All piping and ductwork shall be properly supported as approved by the Engineer. 
 
     C.   Follow equipment manufacturers' detailed instructions and recommendations in the 

installation and connection of all equipment.  No equipment installation or connections shall 
be made in a manner that voids the manufacturer's warranty. 

 
     D.   Duct systems shall be thoroughly cleaned during erection. 
 
     E.   Refer to Section 06100 for specifications on cutting and sealing openings for piping,  
           ductwork and other equipment penetrating walls, floors and roofs. 
 
     F.    Refer to Section 06100 and General Conditions for provisions governing work, including  
            removal of existing equipment and advance notice of service interruption. 
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G. All work shown on Drawings is diagrammatic.  It is not intended to specify or to show every 
offset, fitting, and component.  However, it is the intent of these Specifications and Drawings 
accompanying same that all required components and materials shall be furnished and 
installed under this Section, whether or not indicated or specified, in such a manner as to 
make the entire installation fully complete, operable and maintainable in all respects to 
satisfaction of Owner.  

     
     H.  Refer to appropriate sections for specifications on cutting and sealing openings 
           for piping and other equipment penetrating walls, floors, and roofs.  
 
           Building Structure Penetrations; General Contractor to provide cutting & finish patching of all  

   building structure penetrations involving removals and new installations of system items,  
   devices, etc. associated with this trade.  This contractor shall provide necessary and proper fire  

   stop(s), water seal or weather stop(s), etc. associated with system device penetration.  This  
  trade shall coordinate all system component penetrations through building structure(s) with  

  General Contractor and Owner. 
 
3.02 GENERAL - PIPING 
 
     A. All piping shall be installed so as to provide allowances for expansion and contraction and  
         shall be thoroughly cleaned and reamed before installation. 
 
     B. Shut off valves shall be installed on all main and sub main branches and as shown on the 
         Drawings, details and where specified.  Provide shut off valves on branch lines and as detailed.  
 
     C. Piping system shall be tested at 1-1/2 times the working pressure, but not less than 50 psi. 
          All  leaks shall be repaired in a manner approved by the Engineer before applying insulation 
 
     D. SLEEVES: 
 
         All piping through masonry walls, floors, beams and partitions shall be sleeved.  All sleeves  
         shall finish flush with the finish line. All sleeves shall be chalked with an approved water  
         repellant and fire retardant sealant. Space between sleeves and piping shall be sealed 

watertight and/or gastight as described below: 
 
          1.  Uninsulated metal piping shall be sealed watertight and/or gastight by packing space  
               between pipe and sleeve with approved packing.  Special care shall be taken not to  
               drive lead below top of sleeve.  Mechanical seals may be used. 
         

  2.  Insulated piping and plastic piping shall be sealed watertight and/or gastight by packing  
               space between pipe sleeve and insulation with an approved packing.  Fill the remaining  
               space with approved waterproof resilient adhesive sealant. 
 
          Sleeves shall be of size to allow for continuous full thickness of pipe insulation through sleeve. 
 
          Provide waterproof sleeve or casting on each pipe entering or leaving building through 

foundation walls and tank pits, or wet wells.  Seal space between each pipe and its waterproof 
sleeve.  Each end of sleeve shall be sealed as described above.  Each pipe shall be concentric 
with sleeve.  Sleeves shall be waterproof type with welded or cast flange and of size and 
length to suit pipe and wall thickness.  Sleeves shall be all galvanized after welding. 
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3.03 GENERAL - DUCTWORK 
 
     A.  Assemble and install ductwork in accordance with recognized industry practices to achieve 

air tight (5% leakage) and noiseless (no objectionable noise) systems, and capable of 
performing each indicated service.  Install each run with minimum of joints.  Align ductwork 
accurately at connections, with internal surfaces smooth.  Support ducts rigidly with suitable 
ties, braces, hangers and anchors of type which will hold ducts true-to-shape and to prevent 
buckling. 

 
3.04 SEALING DUCT 
 
          After installation to seal class recommended in SMACNA "HVAC Duct Standards - 1st 

Edition  1985".  Use  sealant described in Paragraph 2.1 (G) of this section.  All joints in 
sheet-metal ducts shall be made airtight, and all branches and turns shall be made with 
elbows and fittings.  Elbows shall be provided with fixed double wall turning vanes designed 
to reduce resistance of the elbow to equivalent of a long radius elbow with throat radius not 
less than duct width. 

 
3.05 LOCATION OF DUCT 
 
    A. Locate ductwork runs, except as indicated otherwise, vertically and horizontally and avoid 

diagonal runs wherever possible.  Locate runs as indicated by diagrams, details and 
notations or if not otherwise indicated, run ductwork in shortest route which does not obstruct 
usable space or block access for servicing building and its equipment.  Hold ducts close to 
walls overhead construction, columns, and other structural and permanent enclosure 
elements of building. Limit clearance to 1/2" where furring is shown for enclosure or 
concealment of ducts, but allow for insulation thickness, if any.  Where possible, locate 
insulated ductwork for 1" clearance outside of insulation.  Wherever possible in finished and  

         occupied spaces, conceal ductwork from view by locating mechanical shafts, hollow wall 
construction or above suspended ceilings.  Do not encase horizontal runs in solid partitions 
except as specifically shown.  Coordinate layout with suspended ceiling, lighting layouts and 
similar finished work. 

 
   B.  Electrical Equipment Spaces:  Do not run ductwork through electrical equipment spaces and 

enclosures. 
 
   C.  Where ducts pass through interior partitions and floors, conceal space between construction 

opening and duct or duct- plus-insulation with sheet metal flanges of same gauge as ducts.  
Over lap opening on 4 sides by at least 1-1/2" and seal to prevent sound transmission. 

 
   D.  Coordinate duct installations with installation of accessories, dampers, coil frames, 

equipment, controls and other associated work of ductwork system. 
 
   E.  Support ductwork in manner complying with SMACNA "HVAC Duct Standards - 1st Edition 

2004 hangers and supports section. 
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   G.  Provide openings in ductwork where required to accommodate thermometers and 
controllers.  Provide pitot tube openings where required for testing of systems, complete with 
metal can with spreing device or screw to ensure against air leakage.  Where openings are 
provided in insulated ductwork, install insulation material inside a metal ring. 

 
   H.  Clean duct system and force air at high velocity through duct to remove accumulated dust.  

Cheese-cloth shall be secured over each air outlet to entrain dirt and dust during this 
operation.  Duct systems shall be thoroughly cleaned during erection. 

 
    I.  Provide adequate access into ductwork for cleaning purposes. 
 
3.06  COORDINATION WITH ELECTRICAL WORK 
 

A. Available electric power shall be, in general, 230/120 volt, 1 phase, 60 hertz  
     for motors of 1/2 hp and higher, and 120 volts, 1 phase, 60 hertz for motors smaller than  
     1/2 hp. 

 
     B.  Unless otherwise specifically noted, all 208v 3 phase motors furnished in this Section  shall 

be furnished with magnetic across the line starters with H-O-A switch and reset push button 
in cover, and control transformer as necessary for reduced voltage, all contained in suitable 
general purpose enclosure.  Electrical Contractor shall be responsible for providing motor 
starters and disconnects and power wiring to all mechanical equipment including motor 
starters and terminating in such equipment.  This Contractor and Electrical Contractor shall 
coordinate such installation of electrical equipment and both shall be present when motor of 
1/2 hp and larger are to be first energized.  All coil control wiring shall be done under this 
section except as otherwise noted.  Each unit shall be equipped with necessary auxiliary 
contacts for its application.  Coil voltage shall not exceed 120 volts.  Connections to the 
selector switch shall be such that only the normal automatic regulatory control devices will be 
bypassed when the switch is in the manual position; all safety control devices, such as motor 
overload protective devices, shall be connected in the motor control circuit in both the 
manual and the automatic positions of the selector switch.  The starters solid state type with 
adjustable overcurrent relays, shall be as manufactured by Telemecanique, Westinghouse, 
General Electric or Cutler Hammer.  Starters for outdoor equipment shall be weatherproof-
type if exposed to the elements. 

 
    C.  Unless otherwise noted, and where a magnetic starter is not required, 120v single phase 

motors furnished in this section shall be furnished with a manual toggle type starter with 
overload heaters and red pilot lights in a suitable general purpose enclosure supplied and 
installed by the electrical contractor.  The units shall be as manufactured by Westinghouse, 
General Electric or Cutler Hammer. 

 
     D.  Unless otherwise noted all control and interlock wiring with appurtenances necessary to 

make the work of this section complete shall be furnished and installed under this section.  
See "Automatic Temperature Controls" section. 

 
C. Starters for all 208v 3 phase equipment shall be provided with thermal overload solid state 
      type, relays.  
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3.07  COMPLETION 
 
     A.   The contractor shall provide four report copies of the complete balancing and adjusting 
           of all air, and water systems as specified as well as duct pressure test results.  
 
     B.   Submit four copies of maintenance data and operating instructions including schematic 
           diagrams of control systems, valve tagging charts, spare parts lists, extended warranty  
           certificates, etc. 
 

          C.  Verify that project record documents are complete such as Submittals and Record 
Documents.  Clean and repair damage to finished surfaces resulting from work under this 
Section. Remove materials and equipment from areas of work and storage areas.  

 All dirt and debris resulting from the work shall be thoroughly taken up and removed from 
 the premises on a regular schedule acceptable by Architect/Engineer/Owner.  All equipment  
 shall be cleaned for inspection and use. 
 
     D.   All special tools required for maintenance shall be provided to owner at the completion of 
           the project. 
 
     E.   Provide two extra sets of clean air filters for the all air handling and ventilation equipment 
           Install one set and leave with the owner one other set. 

      
          D.   Commissioning:  Time shall be allotted for each Construction Phase of this project for 

commissioning of systems, equipment, devices, etc,.  Mechanical Contractor, as well as all 
involved Sub-Contractors, shall collaborate and coordinate efforts with Commissioning 
Agency for the duration of all three construction phases.   

 
     F.   Documentation : Proper and adequate documentation must be provided, this will include: 
 
    a. Accurate as-built drawings and sequences submitted in hardcopy and electronic form,  
      flash drive, or CD, formatted in 2013 Autocad standard Computer Aided Drafting (CAD)  
                program. 
    b. Owner's manuals including technical spec sheets 
    c. Operator manuals 
 
                                                           END OF SECTION 
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