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1.09  DELIVERY, STORAGE, AND HANDLING:  Accept all materials on site and inspect for 

AutoCAD SHX Text
      damage and protect from corrosion and entrance of debris.  Handle all materials in 

AutoCAD SHX Text
      accordance with manufacturer's instructions to avoid damage to internal components, 

AutoCAD SHX Text
      enclosures, and finishes. 

AutoCAD SHX Text
1.10  WARRANTY AND GUARANTEE:  Provide a complete parts and labor warranty and guarantee 

AutoCAD SHX Text
      on all systems for a period of one year from Owner acceptance of the completed 

AutoCAD SHX Text
      facility.  This warranty and guarantee shall cover all failures unless such failure 

AutoCAD SHX Text
      is directly attributable to vandalism or causes other than defects in material or 

AutoCAD SHX Text
      workmanship. 

AutoCAD SHX Text
PART 2 PRODUCTS

AutoCAD SHX Text
2.01  CONDUCTOR TERMINATIONS:  Provide conductor terminations rated at a minimum of 75 

AutoCAD SHX Text
      degrees C in all equipment. 

AutoCAD SHX Text
2.02  SUBSTITUTIONS:  The products specified in the Contract Documents constitute the 

AutoCAD SHX Text
      Basis of Design for the Construction Documents and set minimum standards for 

AutoCAD SHX Text
      quality, design, and functionality.  Other products are permitted to be submitted, 

AutoCAD SHX Text
      at the Contractor's option, during shop drawing review unless indicated otherwise.  

AutoCAD SHX Text
      Any substitute products shall meet or exceed all requirements specified.  Any costs 

AutoCAD SHX Text
      and coordination issues arising out of any substitution, including coordination 

AutoCAD SHX Text
      with all other contractors and subcontractors and any associated costs, is the 

AutoCAD SHX Text
      substituting contractor's sole responsibility. 

AutoCAD SHX Text
PART 3 EXECUTION

AutoCAD SHX Text
3.01  COORDINATION OF WORK

AutoCAD SHX Text
      A.    Work lines and established heights shall be in strict accordance with 

AutoCAD SHX Text
            architectural drawings and specifications.  Verify all dimensions shown and 

AutoCAD SHX Text
            establish all elevations and detailed dimensions not shown prior to 

AutoCAD SHX Text
            rough-in. 

AutoCAD SHX Text
      B.    Promptly report any difficulties encountered in the installation of the work 

AutoCAD SHX Text
            which might prevent prompt and proper installation.  Failure to report shall 

AutoCAD SHX Text
            constitute an acceptance of the work of other trades as being fit and proper 

AutoCAD SHX Text
            for the execution of this work. 

AutoCAD SHX Text
      C.    Coordinate the work with all trades so that it proceeds without delay and 

AutoCAD SHX Text
            minimizes interference to work that is in progress or has not been completed. 

AutoCAD SHX Text
            Conflicts arising from lack of coordination shall be this Contractor's 

AutoCAD SHX Text
            responsibility.  The Electrical Contractor shall pay for all extra cutting 

AutoCAD SHX Text
            and patching necessary by any lack of coordination. 

AutoCAD SHX Text
      D.    Arrange all conduit runs in such a manner that it does not interfere with 

AutoCAD SHX Text
            grilles, diffusers, outlet boxes, luminaires, or other items while providing 

AutoCAD SHX Text
            for maximum headroom.  Maintain access to equipment requiring service when 

AutoCAD SHX Text
            selecting mounting elevations. 

AutoCAD SHX Text
      E.    Afford other trades reasonable opportunity for the execution of their work 

AutoCAD SHX Text
            and connect the work of other trades as to not delay or interfere with their 

AutoCAD SHX Text
            work. 

AutoCAD SHX Text
      F.    Explicitly follow all manufacturer's instruction instructions and promptly 

AutoCAD SHX Text
            report any conflicts between the manufacturer's installation instructions and 

AutoCAD SHX Text
            the Contract Documents. 

AutoCAD SHX Text
      G.    Provide all supplementary or miscellaneous items, appurtenances, and devices 

AutoCAD SHX Text
            incidental to or necessary for a sound, secure and complete installation. 

AutoCAD SHX Text
      H.    Verify and coordinate all requirements and installation details of all 

AutoCAD SHX Text
            materials and equipment prior to rough-in.  Obtain and review shop drawings, 

AutoCAD SHX Text
            product data, manufacturer's wiring diagrams, and manufacturer's instructions 

AutoCAD SHX Text
            for equipment furnished under other Sections.  Determine connection locations 

AutoCAD SHX Text
            and requirements, sequence rough-in of electrical connections to coordinate 

AutoCAD SHX Text
            with installation of equipment, sequence electrical connections to coordinate 

AutoCAD SHX Text
            with start-up of equipment, and verify that proper power supply is available 

AutoCAD SHX Text
            prior to subcontractor's ordering equipment.  Verify proper voltage, phase, 

AutoCAD SHX Text
            and current rating of power supply and report any discrepancies prior to 

AutoCAD SHX Text
            order, connection of equipment, or start-up.  Responsibility for verification 

AutoCAD SHX Text
            of proper power supply voltage and any damage resulting from incorrect 

AutoCAD SHX Text
            connections shall rest with this Contractor and any conflicts arising from 

AutoCAD SHX Text
            lack of coordination shall be this Contractor's responsibility.   
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3.02  ACCESS TO EQUIPMENT:  Install all equipment, starters, switches, receptacles, and 

AutoCAD SHX Text
      boxes so that all parts are easily accessible for inspection, operation, 

AutoCAD SHX Text
      maintenance, and repair.  Provide access doors, fire rated where required, for 

AutoCAD SHX Text
      concealed equipment. 
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3.03  CUTTING, PATCHING, AND PIERCING

AutoCAD SHX Text
      A.    Cut all openings in a neat workmanlike manner, only as large as required for 

AutoCAD SHX Text
            the installation, and leave surfaces around openings smooth and finished to 

AutoCAD SHX Text
            match surrounding surface. 
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      B.    Patch existing finished surfaces and building components using new materials 

AutoCAD SHX Text
            matching existing materials.  
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      C.    Fire and/or Smoke Rated Assemblies:  Become familiar with all fire and/or 

AutoCAD SHX Text
            smoke rated construction and install work to maintain the integrity of those 

AutoCAD SHX Text
            ratings.   
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      D.    Roof Penetrations:  Coordinate with the Roofing Contractor to provide any 

AutoCAD SHX Text
            required roof penetrations. 
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3.04  FIELD QUALITY CONTROL

AutoCAD SHX Text
      A.    Install all equipment, devices, luminaires, and materials plumb, level, 

AutoCAD SHX Text
            securely, and in a neat and workmanlike manner in accordance with NFPA 70 and 

AutoCAD SHX Text
            all applicable NECA and NEMA standards. 
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      B.    Adjust all flush mounted equipment, boxes, cabinets, and enclosures such that 

AutoCAD SHX Text
            they are flush with finished wall or flooring material. 

AutoCAD SHX Text
      C.    Replace or refinish damaged equipment, devices, luminaires, materials, and 

AutoCAD SHX Text
            surfaces where marring or disfigurement has occurred. 

AutoCAD SHX Text
      D.    Clean electrical parts to remove harmful materials.  Clean exposed surfaces 

AutoCAD SHX Text
            of all equipment, devices, luminaires, and materials and the interior of all 

AutoCAD SHX Text
            boxes, enclosures, and cabinets of all foreign materials. 
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      E.    Paint all electrical equipment and materials located on exterior walls, on 

AutoCAD SHX Text
            the roof where exposed to view, where visible from 6'-0" above grade from any 

AutoCAD SHX Text
            property line, and all exposed conduit to match the surrounding surfaces.  

AutoCAD SHX Text
            Coordinate paint color with the Architect. 
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3.05  TESTING AND INSPECTION

AutoCAD SHX Text
      A.    Testing:  Test the entire system under operating conditions over a sufficient 
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            period of time to establish the adequacy, quality, safety, completed status, 
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            and suitable operation of all equipment, devices, systems, etc. 
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      B.    Inspection:  Obtain all required certificates of inspection and approval.
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3.06  PROJECT CLOSEOUT

AutoCAD SHX Text
      A.    Project Record Documents:  Provide one printed copy and one electronic copy 

AutoCAD SHX Text
            of project record drawings to the Owner.  Project record drawings shall 
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            reflect the actual "as-built" conditions and shall include locations of all 

AutoCAD SHX Text
            equipment, devices, and luminaires, circuiting arrangements, routing of all 

AutoCAD SHX Text
            underfloor conduits, routing of conduits larger than 2 inches, locations and 

AutoCAD SHX Text
            mounting heights of all outlet, pull, and junction boxes, locations of all 

AutoCAD SHX Text
            items requiring maintenance and inspection, and locations of components and 

AutoCAD SHX Text
            circuiting and switching arrangements of lighting controls. 

AutoCAD SHX Text
      B.    Operation and Maintenance Data:  Provide one printed copy and one electronic 

AutoCAD SHX Text
            copy of operation and maintenance data for all equipment, devices and 

AutoCAD SHX Text
            luminaires to the Owner.  Operation and maintenance data shall include 

AutoCAD SHX Text
            manufacturer's cut sheets, maintenance procedures, recommended maintenance 

AutoCAD SHX Text
            intervals, wiring diagrams, parts lists, manufacturers' warranties, 

AutoCAD SHX Text
            certificates, and test reports of each item installed. 
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      C.    Maintenance Materials:  Provide to the Owner two keys for each different 

AutoCAD SHX Text
            enclosure and cabinet, including panelboards, two spare fuses of each type 

AutoCAD SHX Text
            and size, and one fuse puller. 
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      D.    Test Reports:  Provide one printed copy and one electronic copy of all 

AutoCAD SHX Text
            completed test reports to the Owner. 
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                                      END OF SECTION
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                  SECTION 260502 - TRENCHING AND BACKFILL FOR ELECTRICAL
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PART 1  GENERAL

AutoCAD SHX Text
1.01  DEFINITIONS

AutoCAD SHX Text
      A.    Subgrade Elevations:  4 inches below finish grade unless directed otherwise.
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      B.    Finish Grade Elevations:  4 inches above subgrade unless directed otherwise.
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1.02  PROJECT CONDITIONS

AutoCAD SHX Text
      A.    Provide sufficient quantities of fill and store materials on site in advance 

AutoCAD SHX Text
            of need.  Separate differing materials with dividers or stockpile separately 

AutoCAD SHX Text
            and protect stockpiles from erosion and deterioration of materials. 
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      B.    Verify all survey bench marks and intended elevations for the work.

AutoCAD SHX Text
      C.    Protect all existing landscaping, hardscaping, existing structures, 

AutoCAD SHX Text
            benchmarks, survey control points, and other features to remain from 

AutoCAD SHX Text
            excavating equipment and vehicular traffic. 
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PART 2  PRODUCTS
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2.01  FILL MATERIALS
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      A.    General Fill:  Subsoil excavated from site and free of lumps larger than 3 
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            inches, rocks larger than 2 inches, and debris. 
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      B.    Granular Fill:  Natural stone pea gravel free of clay, shale, and organic 

AutoCAD SHX Text
            matter. 
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      C.    Topsoil:  Select topsoil excavated from site and free of roots, rocks larger 

AutoCAD SHX Text
            than 1/2 inch, subsoil, debris, large weeds and foreign matter. 
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PART 3  EXECUTION
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3.01  EXAMINATION

AutoCAD SHX Text
      A.    Identify required lines, levels, contours, and datum locations.

AutoCAD SHX Text
      B.    Locate and identify all utilities and protect same from damage.
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3.02  TRENCHING

AutoCAD SHX Text
      A.    Report any unexpected subsurface conditions and discontinue affected work in 
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            area until notified to resume. 
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      B.    Do not interfere with 45 degree bearing splay of foundations.
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      C.    Cut trenches wide enough to allow inspection of installed utilities.  Slope 

AutoCAD SHX Text
            banks of excavations deeper than 4 feet to angle of repose or less until 

AutoCAD SHX Text
            shored. 
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      D.    Hand trim excavations and remove loose matter, large stones, and other hard 

AutoCAD SHX Text
            matter which could damage utilities or impede consistent backfilling or 
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            compaction. 
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3.03  PREPARATION FOR UTILITY PLACEMENT

AutoCAD SHX Text
      A.    Replace soft areas of subgrade not capable of compaction with general fill.
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      B.    Compact subgrade to density equal to or greater than requirements for 
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            subsequent fill material. 
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      C.    Maintain excavations and prevent loose soil from falling into excavation 
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            until ready for backfill. 
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3.04  BEDDING AND FILL

AutoCAD SHX Text
      A.    Backfill to contours and elevations required using unfrozen materials and a 
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            placement method that does not disturb or damage other work. 
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      B.    Unless indicated otherwise, use granular fill bedding covered with general 
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            fill up to finished grade elevation and compact all fill materials in equal 
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            continuous layers not exceeding 8 inches compacted depth to 97 percent of 
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            maximum dry density. 
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      C.    Fill thrust bearing surfaces with concrete.
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3.05  FIELD QUALITY CONTROL

AutoCAD SHX Text
      A.    Perform compaction density testing every 2 feet on compacted fill in 
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            accordance with ASTM D1556, ASTM D2167, ASTM D2922, or ASTM D3017.  Evaluate 
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            results in relation to compaction curve in accordance with ASTM D698, ASTM 
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            D1557, or AASHTO T 180.  Remove, replace, and retest fill if tests indicate 
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            work does not meet specified requirements. 
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                          SECTION 260519 - CONDUCTORS AND CABLES
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PART 1  GENERAL - NOT USED
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PART 2  PRODUCTS
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2.01  BUILDING WIRE AND CABLES
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      A.    Provide single conductor building wire installed in raceway unless indicated 

AutoCAD SHX Text
            otherwise, otherwise permitted, or otherwise required. 
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      B.    All conductors shall be copper conductors with 600V insulation; type THHN for 
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            dry and damp locations and type THWN-2 for wet locations. 

AutoCAD SHX Text
      C.    Metal Clad Cable (Type MC):  Permitted only for branch circuits in concealed 

AutoCAD SHX Text
            locations and only when approved by applicable codes and amendments and the 

AutoCAD SHX Text
            Authority Having Jurisdiction.  Exposed MC Cable is not permitted; no 

AutoCAD SHX Text
            exceptions. 
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            1.    All MC Cable sheaths shall be listed and identified for grounding.
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            2.    All MC Cable shall be equipped with copper equipment grounding 
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                  conductor.  No exceptions. 
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      D.    Nonmetallic-Sheathed Cable (Type NM):  Type NM-B permitted only for branch 

AutoCAD SHX Text
            circuits in concealed locations within individual dwelling units and only 
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            when approved by applicable codes and amendments and the Authority Having 

AutoCAD SHX Text
            Jurisdiction.  Exposed NM Cable and NM Cable used outside individual dwelling 

AutoCAD SHX Text
            units is not permitted; no exceptions. 
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      E.    All conductors 12 AWG and smaller shall be solid.  Conductor size 10 AWG is 
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            permitted to be solid or stranded.  Use stranded conductors for all 

AutoCAD SHX Text
            conductors 8 AWG and larger. 
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      F.    Use 12 AWG conductors, minimum, for all circuits unless indicated otherwise 
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            or as modified as follows: 
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            1.    20A, 120V circuits longer than 75 feet:  10 AWG to offset voltage drop.
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            2.    20A, 120V circuits longer than 150 feet:  8 AWG to offset voltage drop.
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            3.    20A, 277V circuits longer than 150 feet:  10 AWG to offset voltage 
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                  drop. 
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2.02  CONTROL CABLES  
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      A.    All control cable conductor sizes, quantities, stranding, and shielding as 
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            recommended by the manufacturer and required for the installation but no 

AutoCAD SHX Text
            smaller than 18 AWG. 

AutoCAD SHX Text
      B.    Horizontal Applications in Conduit:  Type CL2 unless otherwise required.
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      C.    Horizontal Applications not in Conduit:  Type CL2P unless otherwise required.
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      D.    Riser Applications:  Type CL2R unless otherwise required.
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2.03  COMMUNICATIONS CABLES:  See Section 271005.
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2.04  WIRING CONNECTORS

AutoCAD SHX Text
      A.    Use twist-on insulated spring connectors, mechanical connectors, or 
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            compression connectors for conductor sizes 8 AWG and smaller.  Do not use 

AutoCAD SHX Text
            push-in wire connectors as a substitute for twist-on insulated spring 

AutoCAD SHX Text
            connectors. 
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      B.    Use mechanical connectors or compression connectors for conductor sizes 6 AWG 
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            and larger. 
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      C.    Use crimped terminals for all control circuit conductor connections.
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PART 3  EXECUTION
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3.01  PREPARATION:  Clean raceways thoroughly to remove foreign materials before 
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      installing conductors and cables. 
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3.02  COLOR CODING

AutoCAD SHX Text
      A.    Color code conductors as follows and maintain consistent color coding 
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            throughout project including branch circuit conductors. 
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            1.    208Y/120 V, 3 phase, 4 Wire System
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                  a.    Phase A:  Black
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                  b.    Phase B:  Red
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                  c.    Phase C:  Blue
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                  d.    Neutral/Grounded:  White
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            2.    Equipment Ground:  Green

AutoCAD SHX Text
            3.    Isolated Ground:  Green with yellow stripe
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3.03  INSTALLATION

AutoCAD SHX Text
      A.    Circuit routing indicated is diagrammatic.  Arrange circuiting to minimize 
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            splices and include circuit lengths required to install connected devices 

AutoCAD SHX Text
            within 10 feet of location shown. 
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      B.    Combining branch circuits in a single raceway is permitted under the 

AutoCAD SHX Text
            following conditions: 
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            1.    Provide no more than six current-carrying conductors in a single 
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                  raceway.  Dedicated neutral conductors are considered current-carrying 

AutoCAD SHX Text
                  conductors. 
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            2.    Increase size of conductors as required to account for ampacity 
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                  derating. 
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            3.    Size raceways, boxes, etc. to accommodate conductors.
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      C.    Neutral Conductors:
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            1.   Provide separate neutral conductors for:
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                  a.    Branch circuits protected by ground fault circuit interrupter 
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                        (GFCI) circuit breakers. 
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                  b.    Branch circuits protected by arc fault circuit interrupter (AFCI) 
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                        circuit breakers. 
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                  c.    Branch circuits protected by shunt trip circuit breakers.
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                  d.    Branch circuits fed from feed-through protection of GFCI 

AutoCAD SHX Text
                        receptacles. 
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                  e.    Branch circuits with dimming controls.
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                  f.    Branch circuits that serve emergency lighting equipment such as 
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                        emergency batteries or emergency lighting unit equipment. 
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                  g.    Where indicated by the wire counts shown on the Drawings.
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            2.    Multiwire branch circuits (shared neutrals) are permitted where not 
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                  otherwise indicated. 
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                  a.    Locate all multiwire branch circuits in vertically adjacent 
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                        panelboard pole spaces and provide circuit breaker handle ties to 
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                        simultaneously disconnect all ungrounded circuit conductors. 
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      D.    Pull all conductors together into raceway at same time, do not damage 
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            conductors or exceed manufacturer's recommended maximum pulling tension or 
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            sidewall pressure, and use suitable wire pulling lubricant where recommended 
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            by the manufacturer. 
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      E.    Secure and support conductors and cables in accordance with NFPA 70 using 
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            supports and methods approved by the Authority Having Jurisdiction.  Provide 
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            independent support from building structure; do not support from raceways, 
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            piping, ductwork, suspended ceiling support systems, or other systems and do 

AutoCAD SHX Text
            not allow conductors or cables to lay on ceiling tiles. 
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      F.    Cut all cables per the manufacturer's recommendations and terminate using 

AutoCAD SHX Text
            suitable fittings including anti-short, insulated bushings where applicable. 
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      G.    Provide a minimum of 12 inches of slack at each outlet.  Provide a minimum of 
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            5 feet of slack where conductors are installed in enclosures for future 
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            termination by others. 
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      H.    Neatly train and bundle conductors inside boxes, wireways, panelboards and 
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            other equipment enclosures. 
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      I.    Make wiring connections using specified wiring connectors and make splices 
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            and taps only in accessible boxes.  Do not pull splices into raceways or make 

AutoCAD SHX Text
            splices in conduit bodies. 
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      J.    Do not remove conductor strands to facilitate insertion into connector.  
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            Provide connectors suitable for reducing to appropriate size, but not less 
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            than required for the rating of the overcurrent protective device, where 
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            conductors are larger than the equipment terminations can accommodate. 
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      K.    Insulate splices and taps that are made with uninsulated connectors using 
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            insulating covers specifically designed for the connectors, or electrical 

AutoCAD SHX Text
            tape for dry or damp locations.  Use heat shrink tubing for wet locations. 

AutoCAD SHX Text
      L.    Provide final connections to all equipment and devices, including those 
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            furnished by others, as required for a complete operating system.  
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      M.    Provide all control wiring and communications cabling, whether or not shown 
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            on the Drawings, per manufacturer's recommendations and as required for a 

AutoCAD SHX Text
            complete and operational system. 

AutoCAD SHX Text
                                      END OF SECTION
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                          SECTION 260526 - GROUNDING AND BONDING

AutoCAD SHX Text
PART 1  GENERAL

AutoCAD SHX Text
1.01  MAXIMUM GROUNDING SYSTEM RESISTANCE:  5 ohms.

AutoCAD SHX Text
PART 2  PRODUCTS

AutoCAD SHX Text
2.01  ROD ELECTRODES:  Copper, 3/4 inch diameter, 10 foot long solid rods.  Sectional 

AutoCAD SHX Text
      rods are not permitted. 
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2.02  CONCRETE ENCASED ELECTRODES:  4 AWG, 20 foot long bare copper wire.

AutoCAD SHX Text
2.03  WIRE:  Copper wire sized to meet NFPA 70 requirements.       

AutoCAD SHX Text
2.04  CONNECTORS AND ACCESSORIES:  Copper, copper alloy, or bronze mechanical connectors.
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PART 3  EXECUTION

AutoCAD SHX Text
3.01  INSTALLATION OF GROUNDING ELECTRODE SYSTEM

AutoCAD SHX Text
      A.    As applicable to the project, provide all components required for a complete 
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            grounding electrode system including bonding of metal underground water pipe, 
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            metal frame of the building, concrete-encased electrode, metal aboveground 

AutoCAD SHX Text
            water piping system, metal aboveground gas piping system, and rod 
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            electrode(s) per NFPA 70 requirements. 
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3.02  INSTALLATION OF EQUIPMENT GROUNDING SYSTEM

AutoCAD SHX Text
      A.    Without exception, provide insulated equipment grounding conductor sized per 

AutoCAD SHX Text
            NFPA 70 requirements within each feeder and branch circuit raceway and 
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            terminate each end on suitable lug, bus, or bushing. 
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3.03  INSTALLATION OF ISOLATED GROUNDING SYSTEM
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      A.    Provide an additional isolated grounding conductor for circuits serving 
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            isolated ground receptacles.  Isolated grounding conductors shall be isolated 
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            from the isolated grounding receptacle to the isolated ground bus in the 
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            upstream panelboard. 
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3.04  TESTING

AutoCAD SHX Text
      A.    Measure grounding resistance using a 3 point Megger test.  Provide additional 
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            rod electrodes as required to reduce grounding resistance to less than the 
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            specified maximum permitted value. 
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                                      END OF SECTION
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              SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

AutoCAD SHX Text
PART 1  GENERAL - NOT USED

AutoCAD SHX Text
PART 2  PRODUCTS

AutoCAD SHX Text
2.01  HANGERS AND SUPPORTS

AutoCAD SHX Text
      A.    Corrosion-resistant materials of size and type adequate to carry the 
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            supported weight, including the weight of wire in conduit; do not use 

AutoCAD SHX Text
            perforated pipe straps as a means of support. 
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2.02  ANCHORS AND FASTENERS

AutoCAD SHX Text
      A.    Use precast inserts, preset inserts, expansion anchors, or self-drilling 

AutoCAD SHX Text
            anchors as approved by the Structural Engineer for concrete elements. 
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      B.    Use beam clamps, steel spring clips, steel ramset fasteners, or welded 

AutoCAD SHX Text
            fasteners for steel elements. 
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      C.    Use toggle bolts or hollow wall fasteners for hollow masonry, plaster, and 

AutoCAD SHX Text
            gypsum board partitions. 
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      D.    Use expansion anchors or preset inserts for solid masonry walls.
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      E.    Use sheet metal screws for sheet metal elements and wood screws for wood 

AutoCAD SHX Text
            elements. 
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PART 3  EXECUTION

AutoCAD SHX Text
3.01  INSTALLATION

AutoCAD SHX Text
      A.    Provide all required blocking and supplemental framing required to securely 
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            support all materials. 
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      B.    Fasten supports to building structure and surfaces only.  Do not fasten 

AutoCAD SHX Text
            supports to pipes, ducts, mechanical equipment, conduit, or ceiling 

AutoCAD SHX Text
            suspension wires. 
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      C.    Obtain permission from Structural Engineer before drilling or cutting 

AutoCAD SHX Text
            structural members or before using powder-actuated anchors. 
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      D.    Rigidly weld support members or use hex-bolts to present neat appearance with 
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            adequate strength and rigidity.  Provide lock washers under all nuts. 
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      E.    Install surface-mounted cabinets and panelboards with minimum of four 

AutoCAD SHX Text
            anchors. 
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      F.    Provide steel channel supports behind all cabinets and panelboards located in 
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            damp or wet locations to stand enclosures 1 inch off wall. 
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      G.    Provide supports for all low voltage wiring not routed in conduit.
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                                      END OF SECTION
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                          SECTION 260534 - CONDUIT AND WIREWAYS

AutoCAD SHX Text
PART 1  GENERAL - NOT USED

AutoCAD SHX Text
PART 2  PRODUCTS

AutoCAD SHX Text
2.01  CONDUIT

AutoCAD SHX Text
      A.    Size:  As required by NFPA 70 for the conductors installed but no smaller 
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            than specified. 

AutoCAD SHX Text
      B.    Underground:  3/4 inch minimum rigid metal conduit, intermediate metal 

AutoCAD SHX Text
            conduit, Schedule 80 PVC, or Schedule 40 PVC.  Metal conduits shall be 

AutoCAD SHX Text
            galvanized or PVC coated. 
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      C.    Outdoor Locations above Grade:  1/2 inch minimum rigid metal conduit or 

AutoCAD SHX Text
            intermediate metal conduit.  Nonmetallic conduit is not permitted above 

AutoCAD SHX Text
            grade.  Conduits shall be galvanized or PVC coated. 

AutoCAD SHX Text
      D.    Within Slabs above Grade:  3/4 inch minimum rigid metal conduit, intermediate 

AutoCAD SHX Text
            metal conduit, or Schedule 80 PVC.  Metal conduits shall be galvanized or PVC 

AutoCAD SHX Text
            coated.  Coordinate with the Structural Engineer for restrictions and 

AutoCAD SHX Text
            limitations on conduits installed in slabs above grade. 

AutoCAD SHX Text
      E.    Exposed Wet and Damp Locations:  1/2 inch minimum rigid metal conduit or 

AutoCAD SHX Text
            intermediate metal conduit.  Conduits shall be galvanized or PVC coated. 

AutoCAD SHX Text
      F.    Connections to Vibrating Equipment and Luminaires in Dry Locations:  1/2 inch 

AutoCAD SHX Text
            minimum flexible metal conduit. 

AutoCAD SHX Text
      G.    Connections to Vibrating Equipment and Luminaires in Damp and Wet Locations:  

AutoCAD SHX Text
            1/2 inch minimum liquidtight flexible metal conduit.  

AutoCAD SHX Text
      H.    All Other Dry Locations:  1/2 inch minimum rigid metal conduit, intermediate 

AutoCAD SHX Text
            metal conduit, or electrical metallic tubing. 

AutoCAD SHX Text
2.02  FITTINGS:  Provide listed fittings identified for use with the conduit.

AutoCAD SHX Text
2.03  WIREWAYS:  Square D Class 5100 Type LDB for dry locations or Square D Class 5100 

AutoCAD SHX Text
      Type LDR for damp and wet locations unless indicated otherwise; size as required by 

AutoCAD SHX Text
      NFPA 70 based on conductor fill and bending radius requirements. 

AutoCAD SHX Text
PART 3  EXECUTION

AutoCAD SHX Text
3.01  INSTALLATION

AutoCAD SHX Text
      A.    Conceal all conduit in all interior and exterior areas, including exposed 

AutoCAD SHX Text
            structure areas, unless the Architect provides specific approval permitting 

AutoCAD SHX Text
            the use of exposed conduit.   

AutoCAD SHX Text
      B.    Route any exposed conduit parallel and perpendicular to walls.  

AutoCAD SHX Text
      C.    Subject to the Architect's approval, conduit located above ceilings is 

AutoCAD SHX Text
            permitted to be routed point-to-point provided it is secured and supported 

AutoCAD SHX Text
            per NFPA 70 requirements and complies with all applicable Codes and other 

AutoCAD SHX Text
            requirements of the specifications. 

AutoCAD SHX Text
      D.    Do not embed conduit in slabs-on-grade.  Locate conduit a minimum of 2 inches 

AutoCAD SHX Text
            below the bottom surface of the slab to avoid future damage from cutting of 

AutoCAD SHX Text
            the floor slab. 

AutoCAD SHX Text
      E.    Route conduit in slabs-above-grade from point-to-point.  Do not cross 

AutoCAD SHX Text
            conduits embedded in slabs.   

AutoCAD SHX Text
      F.    Route underground conduit from point-to-point and at a burial depth in 

AutoCAD SHX Text
            compliance with NFPA 70, local code, and utility company requirements. 

AutoCAD SHX Text
      G.    Arrange conduit to maintain headroom and present neat appearance and arrange 

AutoCAD SHX Text
            supports to prevent misalignment during wiring installation. 

AutoCAD SHX Text
      H.    Secure and support all conduit in compliance with NFPA 70 requirements and 
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            group adjacent conduits on steel channel racks and trapezes. 

AutoCAD SHX Text
      I.    Provide 12 inches of clearance between conduit and piping or surfaces with 

AutoCAD SHX Text
            temperatures exceeding 104 degrees F. 
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      J.    Install no more than equivalent of three 90 degree bends between boxes.
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      K.    Provide sleeves when penetrating footings, masonry walls and floors and seal 

AutoCAD SHX Text
            all penetrations through footings and floors water tight. 
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      L.    Provide suitable fittings to accommodate expansion and deflection where 

AutoCAD SHX Text
            conduit crosses seismic, control, and expansion joints. 
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      M.    Provide suitable pull string in each empty conduit except sleeves and 

AutoCAD SHX Text
            nipples. 
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      N.    Provide caps to protect installed conduit against entrance of dirt and 

AutoCAD SHX Text
            moisture. 
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      O.    Secure wireway to building surfaces and close ends of wireway and unused 
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            conduit openings. 
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      P.    Ground and bond conduit and wireways as required by NFPA 70.
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                                      END OF SECTION

AutoCAD SHX Text
                                  SECTION 260537 - BOXES

AutoCAD SHX Text
PART 1  GENERAL - NOT USED
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PART 2  PRODUCTS

AutoCAD SHX Text
2.01  ALL BOXES
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      A.    Nonmetallic boxes are not permitted unless indicated otherwise or without 

AutoCAD SHX Text
            specific written approval from the Architect. 

AutoCAD SHX Text
      B.    Provide all required box hangers and supports, extension rings, mud rings, 

AutoCAD SHX Text
            etc. for a complete and secure installation. 

AutoCAD SHX Text
      C.    Use gang boxes where more than one device is mounted together; do not use 

AutoCAD SHX Text
            sectional boxes. 
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2.02  OUTLET AND SMALL JUNCTION BOXES

AutoCAD SHX Text
      A.    Dry and Damp Locations:  Galvanized NEMA OS 1 stamped steel box rated for the 

AutoCAD SHX Text
            weight of the equipment supported and sized per NFPA 70 requirements for the 

AutoCAD SHX Text
            device(s) and conductors installed within. 

AutoCAD SHX Text
      B.    Wet Locations:  Galvanized cast metal NEMA FB 1 Type FD box with gasketed 

AutoCAD SHX Text
            cover and threaded hubs and sized per NFPA 70 requirements for the device(s) 

AutoCAD SHX Text
            and conductors installed within. 
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2.03  PULL AND LARGE JUNCTION BOXES

AutoCAD SHX Text
      A.    Dry and Damp Locations:  Galvanized NEMA OS 1 stamped steel box sized per 

AutoCAD SHX Text
            NFPA 70 requirements for the conductors installed within. 

AutoCAD SHX Text
      B.    Wet Locations:  Galvanized NEMA 250 Type 4 cast iron or cast aluminum box 

AutoCAD SHX Text
            with ground flange, neoprene gasket, and stainless steel cover screws and 

AutoCAD SHX Text
            sized per NFPA 70 requirements for the conductors installed within. 
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2.04  FLOOR BOXES

AutoCAD SHX Text
      A.    All Floor Boxes:  All floor boxes located in slabs on grade shall be cast 

AutoCAD SHX Text
            metal.  Stamped steel floor boxes are only permitted in slabs above grade. 
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      B.    Indoor Flush Floor Boxes for Concrete Floors:  Wiremold 880 OmniBox Series 
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            unless indicated otherwise with number of gangs as required for the devices 
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            installed within. 

AutoCAD SHX Text
      C.    Indoor Flush Floor Boxes for Wood Floors:  Wiremold 880W Series unless 
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            indicated otherwise with number of gangs as required for the devices 

AutoCAD SHX Text
            installed within. 

AutoCAD SHX Text
      D.    Indoor Recessed Floor Boxes:  Wiremold RFB Series unless indicated otherwise 

AutoCAD SHX Text
            with number of compartments as required for the devices installed within. 

AutoCAD SHX Text
      E.    Exterior Floor Boxes:  NEMA 3R while-in-use square exterior floorbox as 
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            manufactured by Combined Utilities Box Systems (CUBS) unless indicated 

AutoCAD SHX Text
            otherwise with wiring devices indicated. 
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PART 3  EXECUTION

AutoCAD SHX Text
3.01  INSTALLATION

AutoCAD SHX Text
      A.    Install in locations indicated and as required for splices, taps, wire 

AutoCAD SHX Text
            pulling, equipment connections, and as required by NFPA 70. 
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      B.    Install pull boxes and junction boxes above accessible ceilings and in 

AutoCAD SHX Text
            unfinished areas only.   

AutoCAD SHX Text
      C.    Install outlet boxes for all wall-mounted wiring devices at heights indicated 
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            in Section 262726 unless indicated otherwise.  Coordinate mounting heights 
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            and locations of outlets mounted above counters, benches, and backsplashes 
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            prior to rough-in. 
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      D.    Use flush boxes in finished areas.  Do not install flush boxes back-to-back 
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            in walls; provide minimum 6 inches and one stud separation. 
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      E.    Locate flush boxes in masonry walls to require cutting of masonry unit corner 
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            only.  Coordinate masonry cutting to achieve neat opening.   
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      F.    Install all wall-mounted boxes plumb and level.
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      G.    Install all ceiling-mounted boxes level and oriented parallel with building 

AutoCAD SHX Text
            lines and ceiling grid tees where applicable. 
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      H.    Install all floor boxes level and oriented parallel with building lines and 

AutoCAD SHX Text
            tile grout lines where applicable. 
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      I.    Vertically align adjacent wall mounted outlet boxes for switches, 

AutoCAD SHX Text
            thermostats, similar devices. 
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      J.    Install concealed boxes within 6 inches from ceiling access panels, air 
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            distribution diffusers, or removable recessed luminaires. 
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      K.    Support boxes independently of conduit; do not support boxes from ceiling 
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            support wires. 
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      L.    Install knockout closures in unused box openings.
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      M.    Install cover plates on boxes; see Section 262726 for cover plate 
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            specifications. 
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      N.    Ground and bond boxes as required by NFPA 70.
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                                      END OF SECTION
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                  SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

AutoCAD SHX Text
PART 1  GENERAL - NOT USED

AutoCAD SHX Text
PART 2  PRODUCTS

AutoCAD SHX Text
2.01  NAMEPLATES:  Engraved laminated plastic with 1/8 inch letters on contrasting 

AutoCAD SHX Text
      background. 
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2.02  LABELS:  As required by regulatory agencies.
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2.03  WIRE MARKERS:  Cloth, tape, split sleeve, or tubing type.

AutoCAD SHX Text
PART 3  EXECUTION

AutoCAD SHX Text
3.01  NAMEPLATES:  Provide nameplates with the unique equipment designation at each 

AutoCAD SHX Text
      electrical distribution and control equipment enclosure, communication cabinet, and 

AutoCAD SHX Text
      control device station. 
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3.02  WARNING LABELS:  Provide all regulatory required and industry standard warning 

AutoCAD SHX Text
      labels on all electrical equipment, including high-voltage, tested series rated 

AutoCAD SHX Text
      combination, and arc flash hazard labeling. 
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3.03  WIRE MARKERS:  Provide wire and cable markers at panelboard gutters, pull boxes, 

AutoCAD SHX Text
      outlet boxes, and junction boxes for each load connection.  Indicate branch circuit 
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      or feeder number indicated on Drawings and control wire number indicated on shop 
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      drawings. 
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3.04  COLOR CODE LEGEND:  Provide identification label identifying conductor color codes 

AutoCAD SHX Text
      at each piece of feeder or branch-circuit distribution equipment. 
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3.05  INSTALLATION

AutoCAD SHX Text
      A.    Install nameplates and labels parallel to equipment lines.
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      B.    Secure nameplates for distribution equipment visible to the public to the 
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            inside surface of door. 

AutoCAD SHX Text
      C.    Secure nameplates for distribution equipment not visible to the public to the 
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            front of the enclosure using screws, rivets, or adhesive. 
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                                      END OF SECTION
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                              SECTION 260595 - FIRE STOPPING
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PART 1  GENERAL

AutoCAD SHX Text
1.01  PREPARATION:  Examine the complete set of Drawings and identify all fire rated 
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      partitions, floors and assemblies and identify appropriate firestopping method for 

AutoCAD SHX Text
      the assembly. 

AutoCAD SHX Text
PART 2  PRODUCTS

AutoCAD SHX Text
2.01  FIRESTOPPING ASSEMBLIES:  Use only systems listed by UL or FM or tested in 

AutoCAD SHX Text
      accordance with ASTM E 814 or ASTM E 119 that have F Rating equal to fire rating of 

AutoCAD SHX Text
      penetrated assembly and minimum T Rating Equal to F Rating. 
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2.02  MATERIALS:  Elastomeric silicone firestopping, foam firestopping, fibered compound 

AutoCAD SHX Text
      firestopping, fiber packing material, mechanical firestop devices, intumescent 

AutoCAD SHX Text
      putty, and firestop pillows are permitted. 
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PART 3  EXECUTION

AutoCAD SHX Text
3.01  INSTALLATION

AutoCAD SHX Text
      A.    Comply with firestopping manufacturer's recommendations for temperature and 
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            other environmental conditions before, during, and after installation.  
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            Provide ventilation in areas where solvent-cured materials are being 
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            installed. 

AutoCAD SHX Text
      B.    Protect adjacent surfaces from damage by material installation.
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      C.    Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other 
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            matter which may affect bond of firestopping material.  Remove incompatible 
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            materials which may affect bond.  Install backing materials to arrest liquid 
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            material leakage. 
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      D.    Apply the appropriate fire stopping materials and systems to maintain the 
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            fire rating of the partition, floor, or ceiling assembly being penetrated.  
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      E.    Install materials in manner described in fire test report and in accordance 
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            with manufacturer's instructions, completely closing openings. 
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      F.    Do not cover installed firestopping until inspected by Authority Having 
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            Jurisdiction. 
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      G.    Install any labeling required by Code.
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      H.    Clean adjacent surfaces of firestopping materials.
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                                      END OF SECTION
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                    SECTION 260918 - REMOTE CONTROL SWITCHING DEVICES
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PART 1  GENERAL

AutoCAD SHX Text
1.01  PREPARATION

AutoCAD SHX Text
      A.    Hold meeting with the Owner prior to commencing work.
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            1.    Review zoning and make adjustments requested by the Owner.
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            2.    Determine all timeclock settings such as ON and OFF times for each day 

AutoCAD SHX Text
                  of the week, holiday settings, latitude and longitude of the project 

AutoCAD SHX Text
                  site for astronomic features, etc. 

AutoCAD SHX Text
            3.    Determine all control settings such as on and off triggers, blink 

AutoCAD SHX Text
                  warnings, sweep settings, switch programming, etc. 
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            4.    Determine all desired switch engraving.

AutoCAD SHX Text
PART 2  PRODUCTS
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2.01  PROGRAMMABLE RELAY PANELS

AutoCAD SHX Text
      A.    Master Units:  Lighting Control & Design GR2400 series with digital clock and 

AutoCAD SHX Text
            modem unless indicated otherwise. 

AutoCAD SHX Text
      B.    Slave Units:  Lighting Control & Design GR2400 series unless indicated 
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            otherwise. 
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2.02  RELAYS

AutoCAD SHX Text
      A.    Normally closed latching rated at 20 amps at 120/277 volts unless indicated 

AutoCAD SHX Text
            otherwise. 

AutoCAD SHX Text
      B.    Provide lighting contactor controlled by relay in panel when load requires 

AutoCAD SHX Text
            contacts rated greater than 20 amps. 

AutoCAD SHX Text
2.03  LOW VOLTAGE WALL SWITCHES:  Lighting Control & Design digital Chelsea switch with 

AutoCAD SHX Text
      buttons as indicated or otherwise required. 

AutoCAD SHX Text
2.04  PHOTOSENSORS

AutoCAD SHX Text
      A.    Outdoor:  Lighting Control & Design #GR2400 PCC1 2WO photosensor with control 
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            card. 

AutoCAD SHX Text
      B.    Indoor:  Lighting Control & Design #PCELL 2WI with #PCC3 control card.
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2.05  PROGRAMMING SOFTWARE:  Lighting Control & Design Unity software.
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PART 3  EXECUTION

AutoCAD SHX Text
3.01  GENERAL INSTALLATION REQUIREMENTS

AutoCAD SHX Text
      A.    Install relay panels, photosensors, and switches where indicated or otherwise 
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            required. 
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      B.    Provide all control wiring and communications cabling, whether or not shown 
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            on the Drawings, per manufacturer's recommendations and as required for a 
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            complete and operational system. 
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      C.    Program the entire system as established in meeting with the Owner and 

AutoCAD SHX Text
            provide written report of program settings to the Owner. 
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      D.    Engrave all switch buttons as established in meeting with the Owner.
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3.02  INSTALLATION OF OUTDOOR PHOTOSENSORS

AutoCAD SHX Text
      A.    Install photosensor facing north with unobstructed view.

AutoCAD SHX Text
      B.    Install such that photosensor does not face artificial light sources 

AutoCAD SHX Text
            including light sources controlled by the photosensor itself. 

AutoCAD SHX Text
      C.    Weatherproof all connections. Do not install photosensor with conduit stem 

AutoCAD SHX Text
            facing up to prevent infiltration of water. 
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      D.    Adjust external sliding shields under optimum lighting conditions to achieve 

AutoCAD SHX Text
            desired turn-on and turn-off activation. 
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3.03  INSTALLATION OF INDOOR PHOTOSENSORS

AutoCAD SHX Text
      A.    Location Adjustments:  Locations indicated are diagrammatic and only intended 
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            to indicate which rooms or areas require devices.  Provide quantity and 

AutoCAD SHX Text
            locations as required for complete coverage of respective room or area based 
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            on manufacturer's recommendations for installed devices. 

AutoCAD SHX Text
      B.    Install closed-loop photosensors to accurately measure the light level at the 

AutoCAD SHX Text
            designated task location while minimizing the measured amount of direct light 
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            from natural or artificial sources. 
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      C.    Install open-loop photosensors to accurately measure the level of daylight 
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            coming into the space while minimizing the measured amount of lighting from 
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            artificial sources. 
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      D.    Calibrate dimming photosensors such that 100% artificial light output is 

AutoCAD SHX Text
            provided only when completely dark outside and the controlled lighting dims 
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            commensurately with the amount of natural daylight contribution to the 
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            satisfaction of the Owner.  Calibration shall occur after all room finishes, 
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            furniture, and window treatments have been installed. 

AutoCAD SHX Text
3.04  CLOSEOUT

AutoCAD SHX Text
      A.    Demonstrate proper operation of system to the Owner and correct deficiencies 

AutoCAD SHX Text
            or make adjustments as directed. 
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      B.    Train Owner's personnel on operation, adjustment, programming, and 
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            maintenance of the system. 
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      C.    Provide a written report of all program settings and photosensor settings to 

AutoCAD SHX Text
            the Owner. 
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                                      END OF SECTION
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                          SECTION 260919 - CONTACTORS AND RELAYS
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PART 1  GENERAL - NOT USED

AutoCAD SHX Text
PART 2  PRODUCTS

AutoCAD SHX Text
2.01  CONTACTORS

AutoCAD SHX Text
      A.    Description:  Square D Class 8903, Type L or Type S unless indicated 
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            otherwise or otherwise required. 

AutoCAD SHX Text
      B.    Contacts:

AutoCAD SHX Text
            1.    Provide with quantity of normally open and normally closed contacts as 

AutoCAD SHX Text
                  required and a minimum of two spare poles. 

AutoCAD SHX Text
                  a.    Provide multiple contactors connected in parallel with one 
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                        another when the number of contacts required exceeds the maximum 

AutoCAD SHX Text
                        capability of a single contactor. 

AutoCAD SHX Text
            2.    Coordinate contact rating to match branch circuit overcurrent 
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                  protection, considering derating for continuous loads, but no less than 
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                  30 amps. 

AutoCAD SHX Text
      C.    Coil:  Coordinate with the voltage of the control circuit.
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      D.    Enclosure:  Manufacturer's standard enclosure suitable for the environment in 
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            which the contactor is installed. 
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2.02  RELAYS

AutoCAD SHX Text
      A.    Description:  Square D Class 8501 Type C unless indicated otherwise or 
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            otherwise required. 

AutoCAD SHX Text
      B.    Contacts:  Form C contacts rated at 30 amperes unless indicated otherwise.
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      C.    Coil:  Coordinate with the voltage of the control circuit.
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      D.    Enclosure:  Manufacturer's standard enclosure suitable for the environment in 
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            which the relay is installed. 
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PART 3  EXECUTION

AutoCAD SHX Text
3.01  INSTALLATION

AutoCAD SHX Text
      A.    Install individual controls and relays in enclosures adjacent to panelboard 
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            serving controlled circuits and make electrical wiring interconnections. 

AutoCAD SHX Text
      B.    Provide all relays, contactors, interposing relays, and controls that are 
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            required but may not be shown to switch the loads in the manner indicated on 

AutoCAD SHX Text
            the Drawings. 

AutoCAD SHX Text
      C.    Provide nameplate for contactors indicating contactor number.
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                        SECTION 260923 - LIGHTING CONTROL DEVICES

AutoCAD SHX Text
PART 1  GENERAL

AutoCAD SHX Text
1.01  PREPARATION

AutoCAD SHX Text
      A.    Hold meeting with the Owner prior to commencing work.
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            1.    Review zoning and make adjustments requested by the Owner.
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            2.    Determine all timeclock settings such as ON and OFF times for each day 

AutoCAD SHX Text
                  of the week, holiday settings, latitude and longitude of the project 

AutoCAD SHX Text
                  site for astronomic features, etc. 

AutoCAD SHX Text
            3.    Determine all control settings such as on and off triggers, blink 

AutoCAD SHX Text
                  warnings, sweep settings, switch programming, etc. 

AutoCAD SHX Text
PART 2  PRODUCTS

AutoCAD SHX Text
2.01  ALL LIGHTING CONTROL DEVICES

AutoCAD SHX Text
      A.    Provide all required conduit, wiring, connectors, hardware, components, 

AutoCAD SHX Text
            accessories, etc. as required for a complete operating system. 
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      B.    All sensors shall be suitable for the geometrical and environmental 
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            characteristics of the associated space and be suitable for the floor area to 
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            be covered. Provide multiple sensors when necessary to meet the required room 
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            coverage. 
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2.02  INDOOR OCCUPANCY SENSORS

AutoCAD SHX Text
      A.    Wall Switch:
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            1.    Single-Relay:  Wattstopper #DSW-301 unless indicated otherwise.
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            2.    Dual-Relay:    Wattstopper #DSW-302 unless indicated otherwise.
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            3.    Finish:  As selected by the Architect.
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      B.    Wall-Mounted:

AutoCAD SHX Text
            1.    Sensor:  Wattstopper #DT-200 unless indicated otherwise.

AutoCAD SHX Text
            2.    Power Pack:  Wattstopper #BZ-150 unless indicated otherwise.
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            3.    Finish:  White.
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      C.    Ceiling-Mounted:

AutoCAD SHX Text
            1.    Sensor:  Wattstopper #DT-300 unless indicated otherwise.

AutoCAD SHX Text
            2.    Power Pack:  Wattstopper #BZ-150 unless indicated otherwise.
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            3.    Finish:  White.
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      D.    Accessories:  Provide heavy duty coated steel wire protective guards 
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            compatible with specified occupancy sensors where subject to impact. 
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2.03  OUTDOOR MOTION SENSORS

AutoCAD SHX Text
      A.    Wall-Mounted for Switching:

AutoCAD SHX Text
            1.    Sensor:  Wattstopper #EW-200 unless indicated otherwise.
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            2.    Finish:  As selected by the Architect.
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      B.    Wall-Mounted for 0-10 Volt Dimming:

AutoCAD SHX Text
            1.    Sensor:  Wattstopper #FSP-211 unless indicated otherwise.

AutoCAD SHX Text
            2.    Lens:  Wattstopper #FSP-L* as required for the application.

AutoCAD SHX Text
            3.    Finish:  White.
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            4.    Configuration Tool:  Wattstopper #FSIR-100 unless indicated otherwise.
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2.04  TIMECLOCKS

AutoCAD SHX Text
      A.    Tork DZS series unless indicated otherwise.

AutoCAD SHX Text
      B.    Input Voltage:  Coordinate with the voltage of the control circuit.

AutoCAD SHX Text
      C.    Enclosure:  Manufacturer's standard enclosure suitable for the environment in 
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            which the timeclock is installed. 
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2.05  TIMER SWITCHES:  Tork #SS403 unless indicated otherwise.

AutoCAD SHX Text
2.06  OUTDOOR PHOTOCELLS:  Tork #2101 unless indicated otherwise.
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2.07  INDOOR SWITCHING PHOTOSENSORS

AutoCAD SHX Text
      A.    Sensor:  Wattstopper #LS-102 unless indicated otherwise.

AutoCAD SHX Text
      B.    Power Pack:  Wattstopper #BZ-150 unless indicated otherwise.

AutoCAD SHX Text
      C.    Finish:  White.

AutoCAD SHX Text
2.08  INDOOR 0-10 VOLT DIMMING PHOTOSENSORS

AutoCAD SHX Text
      A.    Sensor:  Wattstopper #LS-301 unless indicated otherwise.

AutoCAD SHX Text
      B.    Power Pack:  Wattstopper #BZ-150 unless indicated otherwise.

AutoCAD SHX Text
      C.    Finish:  White.

AutoCAD SHX Text
      D.    Configuration Tool:  Wattstopper #LSR-301-S unless indicated otherwise.

AutoCAD SHX Text
      E.    Remote Control:  Wattstopper #LSR-301-P unless indicated otherwise.
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2.09  DISTRIBUTED LIGHTING CONTROL SYSTEMS
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      A.    Room Controllers:
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            1.    Switching:
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                  a.    Single-Relay:  Wattstopper #LMRC-101 unless indicated otherwise.
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                  b.    Dual-Relay:  Wattstopper #LMRC-102 unless indicated otherwise.

AutoCAD SHX Text
            2.    0-10 Volt Dimming:

AutoCAD SHX Text
                  a.    Single-Relay:  Wattstopper #LMRC-211 unless indicated otherwise.

AutoCAD SHX Text
                  b.    Dual-Relay:  Wattstopper #LMRC-212 unless indicated otherwise.
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                  c.    Three-Relay:  Wattstopper #LMRC-213 unless indicated otherwise.
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            3.    Forward Phase Dimming:

AutoCAD SHX Text
                  a.    Single-Relay:  Wattstopper #LMRC-221 unless indicated otherwise.

AutoCAD SHX Text
                  b.    Dual-Relay:  Wattstopper #LMRC-222 unless indicated otherwise.
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      B.    Plug Load Controllers:  Wattstopper #LMPL-101 unless indicated otherwise.
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      C.    Occupancy Sensors:
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            1.    1-Button Wall Switch:  Wattstopper #LMDW-101 unless indicated 
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                  otherwise; color as selected by the Architect. 
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            2.    2-Button Wall Switch:  Wattstopper #LMDW-102 unless indicated 
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                  otherwise; color as selected by the Architect. 
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            diagrams, sketches, etc. issued for the construction of the work." 
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1.03  CODES AND STANDARDS
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      A.    Perform work in accordance with the applicable Building Code, Electrical Code, Fire 

AutoCAD SHX Text
            Code, Mechanical Code, Plumbing Code, Energy Code, and all other applicable codes, 

AutoCAD SHX Text
            amendments, and ordinances.  Also perform all work in accordance with the Americans 

AutoCAD SHX Text
            with Disabilities Act (ADA) and the Authority Having Jurisdiction (AHJ) including 

AutoCAD SHX Text
            Fire Marshal(s). 

AutoCAD SHX Text
      B.    Perform work in accordance with Landlord requirements, including any Tenant 

AutoCAD SHX Text
            Criteria Manuals and Lease Exhibits, where applicable. 

AutoCAD SHX Text
      C.    Perform work in accordance with the applicable utility companies serving the 

AutoCAD SHX Text
            project.  Make all arrangements with the utility companies for proper coordination 

AutoCAD SHX Text
            of the work. 

AutoCAD SHX Text
      D.    Recognized Standards:  Design, manufacture, testing and method of installation of 

AutoCAD SHX Text
            all apparatus and materials furnished under the requirements of these 

AutoCAD SHX Text
            Specifications shall conform to the latest publications or standard rules of 

AutoCAD SHX Text
            Underwriters Laboratories, Inc. (U.L.), American Society for Testing and Materials 

AutoCAD SHX Text
            (ASTM), American National Standards Institute (ANSI), and National Electrical Code 

AutoCAD SHX Text
            (NEC), National Fire Protection Association (NFPA), American Society of Heating, 

AutoCAD SHX Text
            Refrigerating and Air-Conditioning Engineers (ASHRAE), and the Sheet Metal and Air 

AutoCAD SHX Text
            Conditioning Contractors' National Association (SMACNA). 
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      E.    The Contract Documents shall take precedence where the Contract Documents exceed 

AutoCAD SHX Text
            code, Landlord, utility, or recognized standards requirements. 
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1.04  PERMITS AND FEES

AutoCAD SHX Text
      A.    Permits, licenses, fees, inspections and arrangements required for the work under 

AutoCAD SHX Text
            this Contract shall be obtained by the Contractor at his expense, unless otherwise 

AutoCAD SHX Text
            indicated. 
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1.05  CONTRACT DRAWINGS

AutoCAD SHX Text
      A.    The Contractor is responsible to obtain, fully understand, and coordinate the work 
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            with the complete set of Contract Documents.  Any required corrections, including 

AutoCAD SHX Text
            all associated costs, arising from issues caused by the Contractor's failure to 

AutoCAD SHX Text
            understand and/or coordinate the work with the complete set of Contract Documents 

AutoCAD SHX Text
            are the Contractor's sole responsibility. 
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      B.    Work under these sections is diagrammatic unless indicated otherwise and is 

AutoCAD SHX Text
            intended to convey the scope of work and indicate the general arrangement of 

AutoCAD SHX Text
            ductwork, piping, equipment, and accessories.  Follow these drawings in laying out 

AutoCAD SHX Text
            the work and verify spaces for the installation of these materials and equipment.  

AutoCAD SHX Text
            Wherever a question exists as to the exact intended location of ductwork, piping, 

AutoCAD SHX Text
            or equipment, obtain instructions from the Architect before proceeding with the 

AutoCAD SHX Text
            work. 
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      C.    Notify the Architect for resolution if a discrepancy is discovered within the 

AutoCAD SHX Text
            Contract Documents.  Failure of the Contractor to notify the Architect of 

AutoCAD SHX Text
            discrepancies shall result in the resolution becoming the Contractor's 

AutoCAD SHX Text
            responsibility and subject to the Architect's review and possible rejection.  

AutoCAD SHX Text
            Should the Architect reject a discrepancy resolution of which they were not 

AutoCAD SHX Text
            notified, the Contractor is fully responsible to correct the installation, 

AutoCAD SHX Text
            including all associated costs, until approval of the installation is given by the 

AutoCAD SHX Text
            Architect. 
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1.06  EXISTING CONDITIONS

AutoCAD SHX Text
      A.    Verify all existing conditions prior to beginning work.
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      B.    Any existing conditions indicated in the Contract Documents are based on 

AutoCAD SHX Text
            information drawings provided by others and possibly limited field verification.  

AutoCAD SHX Text
            The Contractor shall adjust for actual field conditions at no additional expense to 

AutoCAD SHX Text
            the Owner. 
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      C.    The Contractor shall visit the project site, review existing conditions against the 

AutoCAD SHX Text
            Contract Documents, and familiarize himself with the work prior to bidding and 

AutoCAD SHX Text
            start of the work.  By signing the Contract, the Contractor acknowledges the site 

AutoCAD SHX Text
            visit has been completed and the existing conditions are accepted. 
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      D.    The Contractor shall notify the Architect of major discrepancies in writing so the 

AutoCAD SHX Text
            appropriate modifications to the design can be made without delay to the project.  

AutoCAD SHX Text
            The Contractor assumes full responsibility of adjusting for discrepancies of which 

AutoCAD SHX Text
            the Architect is not informed. 
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1.07  SUBMITTALS

AutoCAD SHX Text
      A.    Shop Drawings:
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            1.    Furnish the Architect shop drawing portfolios containing names of 
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                  manufacturer and cut sheets of equipment to be used on the project.  Use 

AutoCAD SHX Text
                  manufacturer's specification sheets identified by number indicated on 

AutoCAD SHX Text
                  drawings or schedules.  Indicate catalog number on the cut sheets.  As 

AutoCAD SHX Text
                  applicable, provide construction data, weight and dimensional data, voltage 

AutoCAD SHX Text
                  ratings, performance data, listing data, pump curves, fan curves and sound 
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                  data as part of the shop drawing submittal. 
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            2.    Submittals are reviewed only for general compliance with the Contract 

AutoCAD SHX Text
                  Documents.  Dimensions, quantities and details are not checked during 

AutoCAD SHX Text
                  submittal review.  Review of the submittals does not relieve the Contractor 

AutoCAD SHX Text
                  of the responsibility for providing all materials, equipment and accessories 
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                  necessary for a complete and operational system meeting the requirements of 

AutoCAD SHX Text
                  the project and the intent of the Contract Documents. The responsibility for 

AutoCAD SHX Text
                  coordination of substituted materials and equipment lies solely with the 

AutoCAD SHX Text
                  substituting Contractor. 
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            3.    Electrical Characteristics:  Verify that proper power supply is available 

AutoCAD SHX Text
                  prior to ordering equipment.  Verify proper voltage, phase and current rating 

AutoCAD SHX Text
                  of power supply and inform Engineer of any deviations prior to order, 
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                  connection of equipment or start-up.  Responsibility for verification of 

AutoCAD SHX Text
                  proper power supply voltage and any product returns or damage resulting from 

AutoCAD SHX Text
                  incorrect connections shall rest with this Contractor. 
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      B.    Project Record Documents:  Provide as specified.

AutoCAD SHX Text
      C.    Operation and Maintenance Data:  Include manufacturer's descriptive literature, 

AutoCAD SHX Text
            operating instructions, installation instructions, maintenance and repair data, and 

AutoCAD SHX Text
            parts listing. 
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      D.    Test Reports:  Provide as specified.
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1.08  QUALITY ASSURANCE
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      A.    Manufacturer Qualifications:  Company specializing in manufacturing the Products 
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            specified in this section with minimum five years experience. 

AutoCAD SHX Text
      B.    Installer Qualifications:  Company specializing in performing the work of this 

AutoCAD SHX Text
            section, with minimum five years experience. 
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      C.    Products:

AutoCAD SHX Text
            1.    Listed and classified by Underwriters Laboratories Inc. as suitable for the 
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                  purpose specified and indicated. 
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      D.    All equipment and components shall be free of all rust/corrosion or any visible 

AutoCAD SHX Text
            damage.  All items not complying with this requirement shall be replaced without 

AutoCAD SHX Text
            any change in the Contract amount. 
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      E.    Equipment performance and accessories shall be as scheduled on the Drawings and 
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            specified herein.  Inclusion in both locations is not a prerequisite to inclusion 

AutoCAD SHX Text
            in the Contract.  Equipment and accessories specified in either location shall be 

AutoCAD SHX Text
            included in the Contract.  Provide all necessary accessories and connections as 

AutoCAD SHX Text
            required for a complete, functional system, including all required components 

AutoCAD SHX Text
            reasonably inferred to as necessary although such components may or may not be 

AutoCAD SHX Text
            specifically indicated in the Contract Documents. 

AutoCAD SHX Text
      F.    Code or utility company requirements shall supersede any conflicting requirements 

AutoCAD SHX Text
            of this section. 

AutoCAD SHX Text
1.09  DELIVERY, STORAGE, AND HANDLING 

AutoCAD SHX Text
      A.    Rooftop Equipment:  Protect units from physical damage by storing off site until 

AutoCAD SHX Text
            roof mounting curbs are in place, ready for immediate installation of units. 

AutoCAD SHX Text
      B.    Protect insulation from weather and construction traffic, dirt, water, chemical, 

AutoCAD SHX Text
            and mechanical damage, by storing in original wrapping. 
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      C.    Protect dampers and accessories from damage to operating linkages, blades and 
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            finishes. 

AutoCAD SHX Text
      D.    Provide temporary end caps and closures on piping and fittings. Maintain in place 

AutoCAD SHX Text
            until installation. 
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      E.    Protect motors stored on site from weather and moisture by maintaining factory 

AutoCAD SHX Text
            covers and suitable weather-proof covering.  For extended outdoor storage, remove 

AutoCAD SHX Text
            motors from equipment and store separately. 
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1.10  WARRANTY AND GUARANTEE

AutoCAD SHX Text
      A.    Submit manufacturer's warranty and ensure forms have been filled out in Owner's 

AutoCAD SHX Text
            name and registered with manufacturer. 

AutoCAD SHX Text
      B.    Provide one year manufacturer warranty for pumps.
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      C.    Provide three year manufacturers warranty for solid state ignition modules.
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      D.    Provide five year manufacturers warranty for compressors, heat exchangers, 

AutoCAD SHX Text
            condensing units, and electronic air cleaners. 
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PART 2 PRODUCTS
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2.01  SUBSTITUTIONS
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      A.    The manufacturers listed are listed to set minimum standards for quality, design, 
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            and functionality.  The products of other manufacturers may be submitted, at the 

AutoCAD SHX Text
            Contractor's option, during shop drawing review unless indicated otherwise.  The 

AutoCAD SHX Text
            products of other manufacturers shall meet or exceed all requirements of the 

AutoCAD SHX Text
            Contract Documents.  The Contractor accepts all responsibility for costs and 

AutoCAD SHX Text
            coordination issues arising out of the substitution of materials or equipment, and 
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            the coordination of such substitutions with all other contractors and 

AutoCAD SHX Text
            subcontractors. 
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      B.    The Contractor may use any of the following ductwork, piping or insulation 

AutoCAD SHX Text
            materials at his option, provided the selected material meets with the approval of 

AutoCAD SHX Text
            all State, local authorities and any utility company requirements.  Verification of 

AutoCAD SHX Text
            compliance of the selected material is the sole responsibility of the installing 

AutoCAD SHX Text
            Contractor. 
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PART 3 EXECUTION

AutoCAD SHX Text
3.01  COORDINATION OF WORK

AutoCAD SHX Text
      A.    Examine the Contract Documents as a whole for the work of other trades.  Coordinate 

AutoCAD SHX Text
            all work accordingly. 

AutoCAD SHX Text
      B.    Promptly report to the Architect any delay or difficulties encountered in the 

AutoCAD SHX Text
            installation of the work, which might prevent prompt and proper installation, or 

AutoCAD SHX Text
            make it unsuitable to connect with or receive the work of others.  Failure to so 

AutoCAD SHX Text
            report shall constitute an acceptance of the work of other trades as being fit and 

AutoCAD SHX Text
            proper for the execution of this work. 
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      C.    Plan, lay out, and coordinate the work with all trades well enough in advance so 

AutoCAD SHX Text
            that it proceeds with a minimum of interference to work that has not been completed 

AutoCAD SHX Text
            and work that is in progress.  Inform all trades of openings required for the work 

AutoCAD SHX Text
            and provide all special frames, sleeves, and anchor bolts required.  The HVAC 

AutoCAD SHX Text
            system layout may be altered to suit the conditions with engineer approval, prior 

AutoCAD SHX Text
            to the installation of any work and without additional cost to the Owner.  

AutoCAD SHX Text
            Conflicts arising from lack of coordination shall be this Contractor's 

AutoCAD SHX Text
            responsibility. 
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      D.    Perform all work in conformity with the Contract Documents and afford other trades 

AutoCAD SHX Text
            reasonable opportunity for the execution of their work.  Properly connect and 

AutoCAD SHX Text
            coordinate this work with the work of other trades at such time and in such a 

AutoCAD SHX Text
            manner as not to delay or interfere with their work. 
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      E.    All roofing penetrations shall be flashed and weather sealed by the roofing 

AutoCAD SHX Text
            manufacturer's authorized roofing contractor at this Contractor's expense.  This 

AutoCAD SHX Text
            Contractor shall contract with the factory authorized roofing contractor for the 

AutoCAD SHX Text
            specific roofing system applicable to this Project.  The use of an unauthorized 

AutoCAD SHX Text
            roofing contractor may result in removal and replacement of the penetration systems 
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            at this Contractor's expense. 
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      F.    All temperature control wiring, thermostat wiring, damper interlock wiring, control 
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            panel interlock wiring and miscellaneous low voltage wiring associated with the 

AutoCAD SHX Text
            equipment furnished or installed under this contract shall be furnished and 

AutoCAD SHX Text
            installed by the mechanical contractor or his sub-contractor.  All wiring installed 
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            under this contract shall be in full compliance with the National Electrical Code, 

AutoCAD SHX Text
            all State and local codes and requirements of the Electrical Specifications for 

AutoCAD SHX Text
            this project. 
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3.02  EXAMINATION
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      A.    Verify field measurements are as indicated on the Drawings.
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      B.    Verify all equipment locations prior to rough-in.  Maintain adequate equipment 
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            service clearance per manufacturer and code. 
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      C.    Verify routing of all ductwork and piping in field prior to fabrication or 
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            installation.  Verify adequate clearance with structure, light fixtures, and 

AutoCAD SHX Text
            ceiling heights. 
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      D.    Verify that proper fuel and power supply is available for connection.
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3.03  INTERFACE WITH OTHER PRODUCTS
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      A.    Install all ductwork, pipe, equipment, and accessories to preserve fire resistance 
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            rating of partitions and other elements, using materials and methods specified. 

AutoCAD SHX Text
3.04  FIELD QUALITY CONTROL

AutoCAD SHX Text
      A.    Provide tests as necessary to establish the adequacy, quality, safety, completed 
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            status, and suitable operation of each system.  Tests shall be conducted under the 

AutoCAD SHX Text
            supervision of the Architect. 
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3.05  CLEANING AND REPAIR
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      A.    Clean fire suppression parts to remove harmful materials.
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      B.    Clean exposed surfaces of all ductwork pipe, equipment, and accessories of all 

AutoCAD SHX Text
            dirt, debris, splatter, and other deleterious materials.  Follow the manufacturer's 

AutoCAD SHX Text
            recommendations for cleaning as applicable. 
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      C.    Repair or replace damaged ductwork, pipe, equipment, and accessories, as directed 

AutoCAD SHX Text
            by and to the satisfaction of the Architect, where marring or disfigurement has 
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            occurred.  All pipe, equipment, and accessories shall be new. 
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3.06  PROJECT CLOSEOUT

AutoCAD SHX Text
      A.    Project Record Documents:  At project closeout, provide one printed copy and one 

AutoCAD SHX Text
            electronic copy of project record drawings to the Owner.  Information contained on 

AutoCAD SHX Text
            project record drawings shall include, as a minimum: 

AutoCAD SHX Text
            1.    Actual locations of all equipment, ductwork, air inlets/outlets, accessories, 
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                  etc. 
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            2.    Actual routing of ductwork with sizes and elevations.
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            3.    Actual locations of control devices including valves and

AutoCAD SHX Text
                  volume dampers.
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      B.    Operation and Maintenance Data:  At project closeout, submit to the Architect two 

AutoCAD SHX Text
            copies of descriptive literature, maintenance and operation data for all hvac 

AutoCAD SHX Text
            equipment, control systems, accessories, and materials used.  Include maintenance 

AutoCAD SHX Text
            procedures, intervals, and parts list of each item installed under this contract.  

AutoCAD SHX Text
            Include all manufacturer's guarantees and warranties. 
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      C.    Maintenance Materials:  At project closeout, furnish to the Owner the following:

AutoCAD SHX Text
            1.    One set of replacement filters for all hvac equipment.
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            2.    The maintenance contract for the hvac system, if applicable.
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      D.    Test Reports:  At project closeout, submit to the Architect two copies of the 
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            following: 
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            1.    Testing, Adjusting and Balancing Report
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                                        END OF SECTION
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         SECTION 230548 - VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND EQUIPMENT

AutoCAD SHX Text
PART 1  GENERAL

AutoCAD SHX Text
1.01  SECTION INCLUDES

AutoCAD SHX Text
      A.    Vibration isolators.

AutoCAD SHX Text
      B.    Seismic restraints.
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      C.    Equipment:
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            1.    Fans, axial and centrifugal
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            2.    Packaged roof top equipment

AutoCAD SHX Text
1.02  SUBMITTALS
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      A.    Product Data:  Provide schedule of vibration isolator type with location and load 
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            on each. 
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PART 2  PRODUCTS
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2.01  MANUFACTURERS
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      A.    Isolation Technology, Inc.; Kinetics Noise Control, Inc.; Mason Industries.
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2.02  VIBRATION ISOLATORS

AutoCAD SHX Text
      A.    Restrained Open Spring Isolators:
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            1.    Springs:  Minimum horizontal stiffness equal to 75 percent vertical 
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                  stiffness, with working deflection between 0.3 and 0.6 of maximum deflection. 

AutoCAD SHX Text
                  Color code springs for load carrying capacity. 
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            2.    Spring Mounts:  Provide with leveling devices, minimum 0.25 inch thick 

AutoCAD SHX Text
                  neoprene sound pads, and zinc chromate plated hardware. 
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            3.    Sound Pads:  Size for minimum deflection of 0.05 inch; meet requirements for 
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                  neoprene pad isolators. 
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            4.    Restraint:  Provide heavy mounting frame and limit stops.
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            5.    For Exterior and Humid Areas:  Hot dipped galvanized housings and neoprene 
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                  coated springs. 
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      B.    Spring Hanger:
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            1.    Springs:  Minimum horizontal stiffness equal to 75 percent vertical 
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                  stiffness, with working deflection between 0.3 and 0.6 of maximum deflection. 
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                  Color code springs for load carrying capacity. 
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            2.    Housings:  Incorporate neoprene isolation pad meeting requirements for 
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                  neoprene pad isolators or rubber hanger with threaded insert. 
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            3.    Misalignment:  Capable of 20 degree hanger rod misalignment.
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            4.    For Exterior and Humid Areas:  Hot dipped galvanized housings and neoprene 
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                  coated springs. 

AutoCAD SHX Text
      C.    Neoprene Pad Isolators:
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            1.    Rubber or neoprene waffle pads.
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                  a.    Hardness:  30 durometer.
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                  b.    Thickness:  Minimum 1/2 inch.
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                  c.    Maximum Loading:  50 psi.
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                  d.    Rib Height:  Maximum 0.7 times width.
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            2.    Configuration:  Single layer.
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      D.    Rubber Mount or Hanger:  Molded rubber designed for 0.4 inch deflection with 
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            threaded insert. 
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      E.    Glass Fiber Pads:  Neoprene jacketed pre-compressed molded glass fiber.
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2.03  SEISMIC RESTRAINTS
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      A.    Type:  Non-directional and double acting unit consisting of interlocking steel 
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            members restrained by neoprene elements. 
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      B.    Elements:  Replaceable neoprene, minimum of 0.75 inch thick with minimum 1/8 inch 
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            air gap. 
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      C.    Capacity:  4 times load assigned to mount groupings at 0.4 inch deflection.
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      D.    Attachment Points and Fasteners:  Capable of withstanding 3 times rated load 
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            capacity of seismic snubber. 
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PART 3  EXECUTION
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3.01  INSTALLATION
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      A.    Install in accordance with manufacturer's instructions.

AutoCAD SHX Text
      B.    On closed spring isolators, adjust so side stabilizers are clear under normal 
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            operating conditions. 

AutoCAD SHX Text
      C.    Prior to making piping connections to equipment with operating weights 
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            substantially different from installed weights, block up equipment with temporary 
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            shims to final height.  When full load is applied, adjust isolators to load to 
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            allow shim removal. 
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      D.    Support piping connections to equipment mounted on isolators using isolators or 
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            resilient hangers to nearest flexible pipe connector. 
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      E.    Provide flexible connections on all piping and ductwork connections to equipment.  
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            Refer to other sections of this Specification for the acceptable types of flexible 
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            connectors to be used. 
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      F.    Selection of type, thickness and deflection of vibration isolation shall be by the 

AutoCAD SHX Text
            vibration control manufacturer based on the specific equipment type and size, as 
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            scheduled on the Drawings and indicated below. 
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3.02  SCHEDULES
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      A.    Equipment Isolation Schedule: (Minimum deflection as sized by the isolation 
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            equipment manufacturer.) 
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            1.    Fans, axial and centrifugal.
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                  a.    Small fans up to 22" diameter wheel:
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                        1)    Rubber Mount or Hanger
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            2.    Packaged roof top equipment.
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                  a.    Above grade roof structures: 
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                        1)    Base:  Roof Curb.
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                        2)    Isolation: Full perimeter Neoprene Pad between curb and units.  
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                              Provide restrained spring vibration isolation curbs when 
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                              indicated on the Drawings. 
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                                        END OF SECTION
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                  SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC
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PART 1  GENERAL

AutoCAD SHX Text
1.01  SECTION INCLUDES

AutoCAD SHX Text
      A.    Testing, adjustment, and balancing of air systems.
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            1.    Air handling units; Packaged heating and/or cooling equipment; Fans. (Exhaust 

AutoCAD SHX Text
                  and supply); Coils; Terminal equipment; Air inlets and outlets. (Diffusers, 

AutoCAD SHX Text
                  grilles, louvers, etc.) 
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      B.    Measurement of final operating condition of HVAC systems.
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      C.    Independent agency requirements.
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1.02  SUBMITTALS 

AutoCAD SHX Text
      A.    Qualifications:  Submit name of adjusting and balancing agency and TAB supervisor 
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            for approval within 30 days after award of Contract.  Provide TAB Agency 

AutoCAD SHX Text
            qualifications. 
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      B.    Final Report:  Indicate deficiencies in systems that would prevent proper testing, 

AutoCAD SHX Text
            adjusting, and balancing of systems and equipment to achieve specified 
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            performance. 
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            1.    Submit to the Construction Manager within two weeks after completion of 
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                  testing, adjusting, and balancing. 
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            2.    Provide reports in bound manuals, complete with index page and indexing tabs, 
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                  with cover identification at front and side.  Include set of reduced drawings 
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                  with air outlets and equipment identified to correspond with data sheets, and 
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                  indicating thermostat and equipment locations. 
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            3.    Include actual instrument list, with manufacturer name, serial number, and 
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                  date of calibration. 
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            4.    Form of Test Reports:  Where the TAB standard being followed recommends a 
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                  report format use that; otherwise, follow ASHRAE Std 111. 
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            5.    Include the following on the title page of each report:
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                  a.    Name, address and telephone number of Testing, Adjusting, and Balancing 
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                        Agency. 
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                  b.    Project: Name; location; Engineer; Contractor, Report date.
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1.03  WARRANTY
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      A.    The Balancing Contractor shall be prepared to return to the site at no additional 
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            cost to re-adjust air quantities as required to provide uniform temperatures, 
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            eliminate drafts and objectionable noises during the first year of occupancy, 
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            including one full heating and one full cooling season, after the acceptance of the 
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            final balancing report. 
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PART 2  PRODUCTS - NOT USED
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PART 3  EXECUTION
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3.01  GENERAL REQUIREMENTS
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      A.    Perform total system balance in accordance with one of the following:
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            1.    AABC MN-1, AABC National Standards for Total System Balance.
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            2.    ASHRAE Std 111, Practices for Measurement, Testing, Adjusting and Balancing 
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                  of Building Heating, Ventilation, Air-Conditioning, and Refrigeration 
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                  Systems. 
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            3.    NEBB Procedural Standards for Testing Adjusting Balancing of Environmental 
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                  Systems. 
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            4.    SMACNA HVAC Systems Testing, Adjusting, and Balancing.
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      B.    Begin work after completion of systems to be tested, adjusted, or balanced and 
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            complete work prior to Substantial Completion of the Project. 
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      C.    Where HVAC systems and/or components interface with life safety systems, including 
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            fire and smoke detection, alarm, and control, coordinate scheduling and testing and 
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            inspection procedures with the authorities having jurisdiction. 
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      D.    TAB Agency Qualifications:
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            1.    Company specializing in the testing, adjusting, and balancing of systems 
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                  specified in this Section with a minimum of five years experience. 
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            2.    Certified by one of the following:
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                  a.    AABC, Associated Air Balance Council; upon completion submit AABC 
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                        National Performance Guaranty. 
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                  b.    NEBB, National Environmental Balancing Bureau.
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                  c.    TABB, The Testing, Adjusting, and Balancing Bureau of National Energy 
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                        Management Institute. 
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            3.    The TAB Agency must be a completely independent, third party balancing 

AutoCAD SHX Text
                  contractor with no financial, common owners or other ties to the installing 

AutoCAD SHX Text
                  contractors. 

AutoCAD SHX Text
      E.    TAB Supervisor and Technician Qualifications:  Certified by same organization as 

AutoCAD SHX Text
            TAB agency. 

AutoCAD SHX Text
3.02  ADJUSTMENT TOLERANCES

AutoCAD SHX Text
      A.    Air Handling Systems; Air Outlets and Inlets; Hydronic Systems:  Adjust to within 

AutoCAD SHX Text
            plus or minus 15 percent of design. 

AutoCAD SHX Text
3.03  RECORDING AND ADJUSTING 

AutoCAD SHX Text
      A.    Permanently mark settings of valves, dampers, and other adjustment devices allowing 

AutoCAD SHX Text
            settings to be restored.  Set and lock memory stops. 

AutoCAD SHX Text
      B.    Mark on the Drawings the locations where traverse and other critical measurements 

AutoCAD SHX Text
            were taken and cross reference the location in the final report. 

AutoCAD SHX Text
3.04  AIR SYSTEM PROCEDURE

AutoCAD SHX Text
      A.    Adjust air handling and distribution systems to provide required or design supply, 

AutoCAD SHX Text
            return, and exhaust air quantities. 

AutoCAD SHX Text
      B.    Make air quantity measurements in ducts by Pitot tube traverse of entire cross 

AutoCAD SHX Text
            sectional area of duct. 

AutoCAD SHX Text
      C.    Measure air quantities at air inlets and outlets.

AutoCAD SHX Text
      D.    Adjust distribution system to obtain uniform space temperatures free from 

AutoCAD SHX Text
            objectionable drafts and noise. 

AutoCAD SHX Text
      E.    Use volume control devices to regulate air quantities only to extend that 

AutoCAD SHX Text
            adjustments do not create objectionable air motion or sound levels.  Effect volume 

AutoCAD SHX Text
            control by duct internal devices such as dampers and splitters. Do not use 

AutoCAD SHX Text
            diffuser, grille or register integral dampers for balancing adjustments unless the 

AutoCAD SHX Text
            plans do not indicate duct mounted devices. 

AutoCAD SHX Text
      F.    Vary total system air quantities by adjustment of fan speeds.  Provide drive 

AutoCAD SHX Text
            changes required at no additional expense to the Owner.  Vary branch air quantities 

AutoCAD SHX Text
            by damper regulation. 

AutoCAD SHX Text
      G.    Measure static air pressure conditions on air supply units, including filter and 

AutoCAD SHX Text
            coil pressure drops, and total pressure across the fan.  Make allowances for 50 

AutoCAD SHX Text
            percent loading of filters. 

AutoCAD SHX Text
      H.    Adjust outside air automatic dampers, outside air, return air, and exhaust dampers 

AutoCAD SHX Text
            for design conditions in all operating modes as indicated in the sequence of 

AutoCAD SHX Text
            control. 

AutoCAD SHX Text
      I.    Measure temperature conditions across outside air, return air, and exhaust dampers 

AutoCAD SHX Text
            to check leakage. 

AutoCAD SHX Text
      J.    Where modulating dampers are provided, take measurements and balance at extreme 

AutoCAD SHX Text
            conditions and at all intermediate operating conditions specified in the sequence 

AutoCAD SHX Text
            of control.  Balance variable volume systems at maximum air flow rate, full 

AutoCAD SHX Text
            cooling, and at minimum air flow rate, full heating. 

AutoCAD SHX Text
3.05  SCOPE

AutoCAD SHX Text
      A.    Equipment Requiring Testing, Adjusting, and Balancing (if present on the project):

AutoCAD SHX Text
            1.    HVAC Pumps; Boilers; All Air Handling Equipment; All Packaged Heating and/or 

AutoCAD SHX Text
                  Cooling Equipment; All Coil; All Heat Exchangers; Terminal Heat Transfer 

AutoCAD SHX Text
                  Units; Air Terminal Units; Air Inlets and Outlets 

AutoCAD SHX Text
3.06  MINIMUM DATA TO BE REPORTED

AutoCAD SHX Text
      A.    Report (as applicable to the project):

AutoCAD SHX Text
            1.    Summary Comments:

AutoCAD SHX Text
                  a.    Design versus final performance

AutoCAD SHX Text
                  b.    Notable characteristics of system

AutoCAD SHX Text
                  c.    Summary of outdoor and exhaust flows to indicate amount of building 

AutoCAD SHX Text
                        pressurization 

AutoCAD SHX Text
                  d.    Nomenclature used throughout report and test conditions.

AutoCAD SHX Text
      B.    Electric Motors and drives:

AutoCAD SHX Text
            1.    Manufacturer; Model/Frame; HP/BHP; Phase, voltage, amperage; nameplate, 

AutoCAD SHX Text
                  actual, no load; RPM; Service factor; Sheave Make/Size/Bore. 

AutoCAD SHX Text
            2.    V-Belt Drives: Identification/location; Required driven RPM; Driven sheave, 

AutoCAD SHX Text
                  diameter and RPM; Belt, size and quantity;  

AutoCAD SHX Text
      C.    Cooling and Heating Coils:
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            1.    Identification/number; Manufacturer 

AutoCAD SHX Text
            2.    Air flow, design and actual

AutoCAD SHX Text
            3.    Air pressure drop, design and actual

AutoCAD SHX Text
            4.    Entering and leaving air DB and WB temperature, design and actual

AutoCAD SHX Text
            5.    Water flow, design and actual (if applicable)

AutoCAD SHX Text
            6.    Water pressure drop, design and actual (if applicable)

AutoCAD SHX Text
            7.    Entering and leaving water temperature, design and actual (if applicable)

AutoCAD SHX Text
      D.    Air Moving Equipment:

AutoCAD SHX Text
            1.    Manufacturer; Model number; Serial number; Arrangement/Class/Discharge 

AutoCAD SHX Text
            2.    Air flow, specified and actual

AutoCAD SHX Text
            3.    Inlet; Discharge; Total static pressure (total external), specified and 

AutoCAD SHX Text
                  actual 

AutoCAD SHX Text
      E.    Air Distribution Tests:

AutoCAD SHX Text
            1.    Air terminal number

AutoCAD SHX Text
            2.    Room number/location
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            3.    Terminal type

AutoCAD SHX Text
            4.    Terminal size
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            5.    Area factor
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            6.    Design velocity
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            7.    Design air flow
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            8.    Test (final) velocity

AutoCAD SHX Text
            9.    Test (final) air flow
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            10.   Percent of design air flow
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                                        END OF SECTION
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                                SECTION 230713 - DUCT INSULATION

AutoCAD SHX Text
PART 1  GENERAL

AutoCAD SHX Text
1.01  SECTION INCLUDES

AutoCAD SHX Text
      A.    Duct insulation.

AutoCAD SHX Text
      B.    Duct liner.

AutoCAD SHX Text
      C.    Insulation jackets.

AutoCAD SHX Text
      D.    Supply, return or exhaust ducts in ceiling spaces.

AutoCAD SHX Text
      E.    Supply, return or exhaust ducts in interior unconditioned areas.

AutoCAD SHX Text
      F.    Supply, return or exhaust ducts in exposed locations.
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1.02  FIELD CONDITIONS

AutoCAD SHX Text
      A.    Maintain ambient temperatures and conditions required by manufacturers of 

AutoCAD SHX Text
            adhesives, mastics, and insulation cements. 

AutoCAD SHX Text
      B.    Maintain temperature during and after installation for minimum period of 24 hours.
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PART 2  PRODUCTS

AutoCAD SHX Text
2.01  REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION

AutoCAD SHX Text
      A.    Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50, 

AutoCAD SHX Text
            maximum, when tested in accordance with ASTM E 84, NFPA 255, or UL 723. 

AutoCAD SHX Text
      B.    Manufacturer:  Knauf Fiber Glass; Johns Manville Corporation; Owens Corning Corp.; 

AutoCAD SHX Text
            CertainTeed Corporation. 
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2.02  GLASS FIBER, FLEXIBLE

AutoCAD SHX Text
      A.    Insulation:  ASTM C 553; flexible, noncombustible blanket.

AutoCAD SHX Text
            1.    'K' value:  0.31 at 75 degrees F, when tested in accordance with ASTM C 518.

AutoCAD SHX Text
            2.    Maximum Service Temperature:  450 degrees F.

AutoCAD SHX Text
            3.    Maximum Water Vapor Sorption:  5.0 percent by weight.

AutoCAD SHX Text
      B.    Vapor Barrier Jacket:

AutoCAD SHX Text
            1.    Kraft paper with glass fiber yarn and bonded to aluminized film.

AutoCAD SHX Text
            2.    Moisture Vapor Permeability:  0.029 ng/Pa s m (0.02 perm inch), when tested 

AutoCAD SHX Text
                  in accordance with ASTM E 96/E 96M. 

AutoCAD SHX Text
            3.    Secure with pressure sensitive tape.

AutoCAD SHX Text
      C.    Vapor Barrier Tape:

AutoCAD SHX Text
            1.    Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, 

AutoCAD SHX Text
                  with pressure sensitive rubber based adhesive. 
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      D.    Outdoor Vapor Barrier Mastic:

AutoCAD SHX Text
            1.    Vinyl emulsion type acrylic or mastic, compatible with insulation, black 

AutoCAD SHX Text
                  color. 
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      E.    Tie Wire:  Annealed steel, 16 gage.

AutoCAD SHX Text
2.03  DUCT LINER

AutoCAD SHX Text
      A.    Insulation:  Incombustible glass fiber complying with ASTM C 1071; flexible 

AutoCAD SHX Text
            blanket, rigid board, and preformed round liner board; impregnated surface and 

AutoCAD SHX Text
            edges coated with acrylic polymer shown to be fungus and bacteria resistant by 

AutoCAD SHX Text
            testing to ASTM G 21. 

AutoCAD SHX Text
            1.    Apparent Thermal Conductivity:  Maximum of 0.31 at 75 degrees F.

AutoCAD SHX Text
            2.    Service Temperature:  Up to 250 degrees F.
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            3.    Rated Velocity on Coated Air Side for Air Erosion:  5,000 fpm, minimum.
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            4.    Minimum Noise Reduction Coefficients:
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                  a.    1/2 inch Thickness: 0.30.
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                  b.    1 inch Thickness: 0.45.
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                  c.    1-1/2 inches Thickness:  0.60.

AutoCAD SHX Text
                  d.    2 inch Thickness:  0.70.
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      B.    Adhesive:  Waterproof, fire-retardant type.

AutoCAD SHX Text
      C.    Liner Fasteners:  Galvanized steel, self-adhesive pad or impact applied with 

AutoCAD SHX Text
            integral, or press-on head. 
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PART 3  EXECUTION

AutoCAD SHX Text
3.01  INSTALLATION

AutoCAD SHX Text
      A.    Install in accordance with manufacturer's instructions and NAIMA National 

AutoCAD SHX Text
            Insulation Standards. 

AutoCAD SHX Text
      B.    Insulated ducts conveying air below ambient temperature:

AutoCAD SHX Text
            1.    Provide insulation with vapor barrier jackets.
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            2.    Finish with tape and vapor barrier jacket.

AutoCAD SHX Text
            3.    Continue insulation through walls, sleeves, hangers, and other duct 

AutoCAD SHX Text
                  penetrations. 
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            4.    Insulate entire system including fittings, joints, flanges, fire dampers, 

AutoCAD SHX Text
                  flexible connections, and expansion joints. 
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      C.    Insulated ducts conveying air above ambient temperature:

AutoCAD SHX Text
            1.    Provide with or without standard vapor barrier jacket.
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            2.    Insulate fittings and joints.  Where service access is required, bevel and 

AutoCAD SHX Text
                  seal ends of insulation. 

AutoCAD SHX Text
      D.    External Duct Insulation Application:

AutoCAD SHX Text
            1.    Secure insulation with vapor barrier with wires and seal jacket joints with 

AutoCAD SHX Text
                  vapor barrier adhesive or tape to match jacket. 

AutoCAD SHX Text
            2.    Secure insulation without vapor barrier with staples, tape, or wires.

AutoCAD SHX Text
            3.    Install without sag on underside of duct.  Use adhesive or mechanical 

AutoCAD SHX Text
                  fasteners where necessary to prevent sagging.  Lift duct off trapeze hangers 

AutoCAD SHX Text
                  and insert spacers. 
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            4.    Seal vapor barrier penetrations by mechanical fasteners with vapor barrier 

AutoCAD SHX Text
                  adhesive. 

AutoCAD SHX Text
            5.    Stop and point insulation around access doors and damper operators to allow 

AutoCAD SHX Text
                  operation without disturbing wrapping. 
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      E.    Duct and Plenum Liner Application:

AutoCAD SHX Text
            1.    Adhere insulation with adhesive for 90 percent coverage.
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            2.    Secure insulation with mechanical liner fasteners.  Refer to SMACNA HVAC Duct 

AutoCAD SHX Text
                  Construction Standards - Metal and Flexible for spacing. 
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            3.    Seal and smooth joints.  Seal and coat transverse joints.

AutoCAD SHX Text
            4.    Seal liner surface penetrations with adhesive.

AutoCAD SHX Text
            5.    Duct dimensions indicated are net inside dimensions required for air flow.  

AutoCAD SHX Text
                  Increase duct size to allow for insulation thickness. 
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3.02  SCHEDULES 

AutoCAD SHX Text
      A.    The Contractor may use any of the following insulating materials, at his option, 

AutoCAD SHX Text
            provided the selected material meets with the approval of all State, local 

AutoCAD SHX Text
            authorities and utility company requirements.  Verification of compliance of the 

AutoCAD SHX Text
            selected insulating material and thickness with all State and local codes and 

AutoCAD SHX Text
            utility company requirements is the sole responsibility of the installing 

AutoCAD SHX Text
            Contractor. 
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      B.    Supply air ducts in ceiling spaces:

AutoCAD SHX Text
            1.    Flexible Glass Fiber Duct Insulation:  2 inches thick.

AutoCAD SHX Text
            2.    Flexible Glass Fiber Duct Liner Insulation:  1-1/2 inches thick.

AutoCAD SHX Text
      C.    Supply, return or exhaust air ducts in crawl spaces, attics or other unconditioned 

AutoCAD SHX Text
            areas: 

AutoCAD SHX Text
            1.    Flexible Glass Fiber Duct Insulation:  3 inches thick.

AutoCAD SHX Text
      D.    Supply air ducts exposed in finished areas:

AutoCAD SHX Text
            1.    Flexible Glass Fiber Duct Liner Insulation:  1-1/2 inches thick.
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      E.    Return or exhaust air ducts exposed in finished areas: None.
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                                        END OF SECTION
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                          SECTION 230713.13 - GREASE DUCT FIREPROOFING

AutoCAD SHX Text
PART 1  GENERAL

AutoCAD SHX Text
1.01  SECTION INCLUDES

AutoCAD SHX Text
      A.    Fire resistant duct wrap for kitchen hood exhaust ventilation ducts (grease ducts).

AutoCAD SHX Text
      B.    Firestopping at duct penetrations through fire rated walls and floors.

AutoCAD SHX Text
1.02  SUBMITTALS

AutoCAD SHX Text
      A.    Product Data:  Manufacturer's data sheets on each product to be used.

AutoCAD SHX Text
      B.    Certification:  Evidence that the proposed fireproofing and firestopping are 

AutoCAD SHX Text
            acceptable to the authorities having jurisdiction. 
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PART 2  PRODUCTS

AutoCAD SHX Text
2.01  MANUFACTURERS

AutoCAD SHX Text
      A.    Acceptable Manufacturer:  3M Fire Protection Products, Inc.; Unifrax FyreWrap; 

AutoCAD SHX Text
            Morgan Thermal Ceramics. 
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2.02  MATERIALS

AutoCAD SHX Text
      A.    Grease Duct Fireproofing:  Material applied directly to metal ducts and achieving 

AutoCAD SHX Text
            two-hour fire rated separation when tested in accordance with UL 2221 or ASTM E2336 

AutoCAD SHX Text
            by independent testing agency. 
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            1.    Surface Burning Characteristics:  Flame spread index of 0 and smoke developed 

AutoCAD SHX Text
                  index of 0, when tested in accordance with ASTM E 84, both blanket and foil. 

AutoCAD SHX Text
            2.    Combustibility:  Non-combustible, when tested in accordance with ASTM E 136.

AutoCAD SHX Text
            3.    Flexibility:  Capable of being formed around corners and shapes by hand.

AutoCAD SHX Text
            4.    Surface:  Foil or other damage resistant surface; fiber not exposed after 

AutoCAD SHX Text
                  installation. 

AutoCAD SHX Text
            5.    Accommodation For Duct Access Doors and Panels:  Capable of being installed 

AutoCAD SHX Text
                  to achieve fire rating without impeding access. 

AutoCAD SHX Text
            6.    Acceptable Product:  3M Fire Barrier Duct Wrap; fire resistant inorganic 

AutoCAD SHX Text
                  blanket encapsulated with scrim-reinforced foil facing. 
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      B.    Fasteners:  Non-combustible; use one or both of the following to attach 

AutoCAD SHX Text
            fireproofing to ducts: 

AutoCAD SHX Text
            1.    Banding:  Steel or stainless steel, 1/2 inch wide, minimum, and 0.015 inch 

AutoCAD SHX Text
                  thick, minimum; with steel banding clips. 

AutoCAD SHX Text
            2.    Insulation Pins:  Copper-coated steel impalement pins, minimum 12 gage, for 

AutoCAD SHX Text
                  welded attachment, with galvanized steel self-locking washers, 1-1/2 inch 

AutoCAD SHX Text
                  square or diameter; or equivalent sized cup-head pins. 

AutoCAD SHX Text
      C.    Access Panel Hardware:  Galvanized threaded rods, sleeves, washers, and wing nuts 

AutoCAD SHX Text
            as specified in manufacturer's instructions. 

AutoCAD SHX Text
      D.    Tape:  Aluminum foil tape for sealing exposed fiber edges and repairing tears in 

AutoCAD SHX Text
            facing. 

AutoCAD SHX Text
      E.    Firestopping:  Material tested in conjunction with fireproofing, in accordance with 

AutoCAD SHX Text
            ASTM E 814, to achieve fire rated penetration seal at duct penetrations through 

AutoCAD SHX Text
            fire rated assemblies. 

AutoCAD SHX Text
            1.    Fire Rating:  Same or greater than rating of penetrated assembly.

AutoCAD SHX Text
            2.    Acceptable Products:  3M Fire Barrier 1000 N/S, 1003 S/L, and 2000+ Silicone 

AutoCAD SHX Text
                  Sealants, as required by tested assembly. 
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PART 3  EXECUTION

AutoCAD SHX Text
3.01  EXAMINATION

AutoCAD SHX Text
      A.    Do not begin installation until substrates have been properly prepared.

AutoCAD SHX Text
      B.    If substrate preparation is the responsibility of another installer, notify 

AutoCAD SHX Text
            Engineer of unsatisfactory preparation before proceeding. 

AutoCAD SHX Text
3.02  PREPARATION

AutoCAD SHX Text
      A.    Clean surfaces thoroughly prior to installation.

AutoCAD SHX Text
      B.    Prepare surfaces using the methods recommended by the manufacturer for achieving 

AutoCAD SHX Text
            the best result for the substrate under the project conditions. 
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3.03  INSTALLATION

AutoCAD SHX Text
      A.    Install in strict accordance with manufacturer's instructions and as indicated on 
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AutoCAD SHX Text
BUILDING DEPT SUBMITTAL

AutoCAD SHX Text
6-26-19

AutoCAD SHX Text
            Size round ducts installed in place of rectangular ducts in accordance with ASHRAE 

AutoCAD SHX Text
      L.    During construction provide temporary closures of metal or taped polyethylene on 

AutoCAD SHX Text
            resilient mounted motor; 1/2 inch mesh, 0.62 inch thick aluminum wire birdscreen; 

AutoCAD SHX Text
            ignition failure, energize blower motor, and after air flow proven and slight 

AutoCAD SHX Text
      B.    Roof Curb:  20 inch high above the finished roof surface (compensate for roof 

AutoCAD SHX Text
            insulation thickness at fan location) self-flashing of galvanized steel or aluminum 

AutoCAD SHX Text
            construction with continuously welded seams, built-in cant strips, insulation and 

AutoCAD SHX Text
      C.    Disconnect Switch:  Factory wired, non-fusible, in housing for thermal overload 

AutoCAD SHX Text
      D.    Backdraft Damper:  Motor actuated (or gravity damper if depicted on design 

AutoCAD SHX Text
            drawings), aluminum multiple blade construction, felt edged with offset hinge pin, 

AutoCAD SHX Text
            nylon bearings, blades linked, and line voltage motor drive, power open, spring 

AutoCAD SHX Text
      E.    Sheaves:  Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; 

AutoCAD SHX Text
            variable and adjustable pitch motor sheave selected so required rpm is obtained 

AutoCAD SHX Text
            with sheaves set at mid-position; fan shaft with self-aligning pre-lubricated ball 

AutoCAD SHX Text
      F.    Kitchen hood exhausters shall be upblast with grease tray, ventilated double wall 

AutoCAD SHX Text
            curb and hinged curb adapter base for cleaning.  Hood exhausters shall comply with 

AutoCAD SHX Text
      B.    Provide sheaves required for final air balance at no additional expense to the 

AutoCAD SHX Text
      C.    Secure roof and wall exhausters with cadmium plated steel lag screws to roof curb 

AutoCAD SHX Text
      D.    Extend ducts to roof and wall exhausters into roof curb or wall structure.  

AutoCAD SHX Text
      E.    Install backdraft dampers (gravity or motorized as depicted on design drawings) on 

AutoCAD SHX Text
      F.    All roofing penetrations shall be flashed and weather sealed by the roofing 

AutoCAD SHX Text
            manufacturer's authorized roofing contractor at this Contractor's expense.  This 

AutoCAD SHX Text
            Contractor shall contract with the factory authorized roofing contractor for the 

AutoCAD SHX Text
            specific roofing system applicable to this project.  The use of an unauthorized 

AutoCAD SHX Text
            roofing contractor may result in removal and replacement of the penetration systems 

AutoCAD SHX Text
      A.    Product Data:  Provide data for equipment required for this project.  Review 

AutoCAD SHX Text
            outlets and inlets as to size, finish, and type of mounting prior to submission.  

AutoCAD SHX Text
            Submit schedule of outlets and inlets showing type, size, location, application, 

AutoCAD SHX Text
      A.    Test and rate air outlet and inlet performance in accordance with ASHRAE Std 70.

AutoCAD SHX Text
      B.    Test and rate louver performance in accordance with AMCA 500-L.

AutoCAD SHX Text
      C.    Code requirements shall supersede any conflicting requirements of this Section.

AutoCAD SHX Text
      A.    Manufacturer Qualifications:  Company specializing in manufacturing the type of 

AutoCAD SHX Text
            products specified in this Section, with minimum five years of documented 

AutoCAD SHX Text
      A.    Titus; Krueger; Price Industries; Nailor Industries Inc.; Hart & Cooley; Ruskin.

AutoCAD SHX Text
      A.    Type:  Round, adjustable pattern, stamped or spun, multi-core, or architectural 

AutoCAD SHX Text
            plaque diffuser to discharge air in 360 degree pattern, with sectorizing baffles 

AutoCAD SHX Text
            where indicated.  Diffuser collar shall project not more than 1 inch above ceiling. 

AutoCAD SHX Text
            In plaster ceilings, provide plaster ring and ceiling plaque. 

AutoCAD SHX Text
      C.    Accessories:  Opposed blade damper and multi-louvered equalizing grid with damper 

AutoCAD SHX Text
      A.    Type:  Square, adjustable pattern, stamped, multi-core, or architectural plaque 

AutoCAD SHX Text
            diffuser to discharge air in 360 degree pattern with sectorizing baffles where 

AutoCAD SHX Text
      B.    Frame:  Inverted T-bar type.  In plaster ceilings, provide plaster frame and 

AutoCAD SHX Text
            ceiling frame.  (To allow lift-out removal of the diffuser without removal of the 

AutoCAD SHX Text
      D.    Accessories:  Opposed blade damper and multi-louvered equalizing grid with damper 

AutoCAD SHX Text
      A.    Type:  Perforated face with fully adjustable pattern and removable face.

AutoCAD SHX Text
      B.    Frame:  Inverted T-bar type.  In plaster ceilings, provide plaster frame and 

AutoCAD SHX Text
            ceiling frame.  (To allow lift-out removal of the diffuser without removal of the 

AutoCAD SHX Text
      C.    Fabrication:  Steel with steel frame and baked enamel off-white finish.

AutoCAD SHX Text
      D.    Accessories:  Opposed blade damper and multi-louvered equalizing grid with damper 

AutoCAD SHX Text
      B.    Fabrication:  Aluminum with factory off-white enamel finish.

AutoCAD SHX Text
      D.    Frame:  Channel lay-in frame for suspended grid ceilings where face size exceeds 18 

AutoCAD SHX Text
      E.    Damper (if specified on drawings):  Integral, gang-operated, opposed blade type 

AutoCAD SHX Text
      B.    Check location of outlets and inlets and make necessary adjustments in position to 

AutoCAD SHX Text
            conform with architectural features, symmetry, and lighting arrangement. 

AutoCAD SHX Text
      D.    Provide balancing dampers on duct take-off to diffusers, and grilles and registers, 

AutoCAD SHX Text
            despite whether dampers are specified as part of the diffuser, or grille and 

AutoCAD SHX Text
      E.    Paint ductwork visible behind air outlets and inlets matte black.
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                  SECTION 237413 - PACKAGED OUTDOOR ROOF TOP UNITS - GAS FIRED

AutoCAD SHX Text
1.03  SUBMITTALS

AutoCAD SHX Text
            Test Manual. 

AutoCAD SHX Text
1.04  REGULATORY REQUIREMENTS

AutoCAD SHX Text
            of this Section.  

AutoCAD SHX Text
1.05  FIELD CONDITIONS

AutoCAD SHX Text
            sealants. 

AutoCAD SHX Text
PART 2  PRODUCTS

AutoCAD SHX Text
2.01  MATERIALS

AutoCAD SHX Text
            table of equivalent rectangular and round ducts, only after approval of the 

AutoCAD SHX Text
            Engineer.  Sizes shown on design drawings are air dimensions.  Contractor may 

AutoCAD SHX Text
            increase duct size without engineer approval, provided all ceiling and shaft 

AutoCAD SHX Text
            be accepted by the owner. 

AutoCAD SHX Text
            any ductwork.  Suitable adjustments in the sizes of ducts shall be accommodated 

AutoCAD SHX Text
            without any additional expense to the Owner. 

AutoCAD SHX Text
      A.    Shop Drawings:  Indicate duct fittings, particulars such as gages, sizes, welds, 

AutoCAD SHX Text
            and configuration prior to start of work for all systems. No ductwork shall be 

AutoCAD SHX Text
            fabricated until engineer approved shop drawings have been received by the 

AutoCAD SHX Text
            Contractor. Identify on ductwork shop drawings any deviations in sizes or shapes 

AutoCAD SHX Text
            made necessary by the obstructions of other trades. 

AutoCAD SHX Text
      B.    Test Reports:  Indicate pressure tests performed.  Include date, section tested, 

AutoCAD SHX Text
            test pressure, and leakage rate, following SMACNA (LEAK) - HVAC Air Duct Leakage 

AutoCAD SHX Text
      A.    Construct ductwork to NFPA 90A, NFPA 90B, and NFPA 96 standards.

AutoCAD SHX Text
            sealant manufacturers. 
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                          SECTION 22000 - PLUMBING GENERAL CONDITIONS
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PART 1 GENERAL
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1.01  SUMMARY

AutoCAD SHX Text
      A.    This section supplements all sections of the Specifications for Division 22 and 

AutoCAD SHX Text
            shall apply to all phases of work hereinafter specified, shown on the Contract 

AutoCAD SHX Text
            Documents, or required to provide a complete installation of approved plumbing 

AutoCAD SHX Text
            systems. 

AutoCAD SHX Text
      B.    The Drawings, General Conditions and General Provisions of the Contract apply to 

AutoCAD SHX Text
            this Section and the other Sections of Division 22 of the specifications.  Where 

AutoCAD SHX Text
            conflicts arise between these documents, the more stringent provision will be 

AutoCAD SHX Text
            applicable, subject to the interpretation of the Engineer. 

AutoCAD SHX Text
      C.    Furnish all labor, material, services, and skilled supervision necessary for the 

AutoCAD SHX Text
            construction, erection, installation, connections, testing, and adjustment of all 

AutoCAD SHX Text
            materials and plumbing equipment specified herein, or shown or noted on the 

AutoCAD SHX Text
            Drawings, and its delivery to the Owner, complete in all respects and ready for 

AutoCAD SHX Text
            use. 

AutoCAD SHX Text
      D.    Products furnished but not installed under this section:

AutoCAD SHX Text
            1.    Where plans indicate fixtures or equipment will be furnished by this 

AutoCAD SHX Text
                  Contractor for installation by other Contractors, this Contractor shall 

AutoCAD SHX Text
                  furnish all such equipment, complete in all respects and ready for 

AutoCAD SHX Text
                  installation. 

AutoCAD SHX Text
            2.    Drawings, instructions, and manuals supplied with equipment furnished under 

AutoCAD SHX Text
                  Division 22, but installed under other Divisions shall be carefully preserved 

AutoCAD SHX Text
                  and turned over to the installing Contractor. 

AutoCAD SHX Text
      E.    Products installed but not furnished under this section:

AutoCAD SHX Text
            1.    Where plans indicate fixtures or equipment will be furnished by others, this 

AutoCAD SHX Text
                  Contractor shall provide all rough-in and supplies and shall connect such 

AutoCAD SHX Text
                  equipment to the plumbing systems. 

AutoCAD SHX Text
            2.    Drawings, instructions, and manuals supplied with equipment furnished under 

AutoCAD SHX Text
            separate Divisions but installed under Division 22 shall be carefully preserved and 

AutoCAD SHX Text
            turned over to the Architect. 
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1.02  DEFINITIONS

AutoCAD SHX Text
      A.    "Work" is hereby defined as, "The construction and services required by the 

AutoCAD SHX Text
            Contract Documents whether completed or partially completed and includes all labor, 

AutoCAD SHX Text
            materials, equipment, and services provided or to be provided by the Contractor to 

AutoCAD SHX Text
            fulfill the Contractor's obligations.  The work may constitute the whole or a part 

AutoCAD SHX Text
            of the project." 

AutoCAD SHX Text
      B.    "Furnish" is hereby defined as, "To supply and deliver, unload, and inspect for 

AutoCAD SHX Text
            damage." 

AutoCAD SHX Text
      C.    "Install" is hereby defined as, "To unpack, assemble, erect, apply, place, finish, 

AutoCAD SHX Text
            cure, protect, clean, connect, and place into operation into the work." 

AutoCAD SHX Text
      D.    "Provide" is hereby defined as, "To furnish and install."

AutoCAD SHX Text
      E.    "Connect" is hereby defined as, "To bring service to the equipment and make final 

AutoCAD SHX Text
            attachment including necessary switches, outlets, boxes, terminations, etc." 

AutoCAD SHX Text
      F.    "Concealed" is hereby defined as, "Hidden from sight in chases, furred spaces, 

AutoCAD SHX Text
            shafts, hung ceilings, embedded in construction, in crawl spaces, or buried." 

AutoCAD SHX Text
      G.    "Exposed" is hereby defined as, "Not installed underground nor concealed as defined 

AutoCAD SHX Text
            by the Specifications." 

AutoCAD SHX Text
      H.    "Drawings" is hereby defined as, "All plans, details, equipment schedules, 

AutoCAD SHX Text
            diagrams, sketches, etc. issued for the construction of the work." 
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      I.    Subgrade Elevations:  4 inches below finish grade elevations indicated on drawings, 

AutoCAD SHX Text
            unless otherwise indicated. 

AutoCAD SHX Text
      J.    Finish Grade Elevations:  4 inches above subgrade elevations indicated on drawings, 

AutoCAD SHX Text
            unless otherwise indicated. 
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1.03  CODES AND STANDARDS

AutoCAD SHX Text
      A.    Perform work in accordance with the applicable Building Code, Electrical Code, Fire 

AutoCAD SHX Text
            Code, Mechanical Code, Plumbing Code, Energy Code, and all other applicable codes, 

AutoCAD SHX Text
            amendments, and ordinances.  Also perform all work in accordance with the Americans 

AutoCAD SHX Text
            with Disabilities Act (ADA) and the Authority Having Jurisdiction (AHJ) including 

AutoCAD SHX Text
            Fire Marshal(s). 
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      B.    Perform work in accordance with Landlord requirements, including any Tenant 

AutoCAD SHX Text
            Criteria Manuals and Lease Exhibits, where applicable. 

AutoCAD SHX Text
      C.    Perform work in accordance with the applicable utility companies serving the 

AutoCAD SHX Text
            project.  Make all arrangements with the utility companies for proper coordination 

AutoCAD SHX Text
            of the work. 

AutoCAD SHX Text
      D.    Recognized Standards:  Design, manufacture, testing and method of installation of 

AutoCAD SHX Text
            all apparatus and materials furnished under the requirements of these 

AutoCAD SHX Text
            Specifications shall conform to the latest publications or standard rules of 

AutoCAD SHX Text
            Underwriters Laboratories, Inc. (U.L.), American Society for Testing and Materials 

AutoCAD SHX Text
            (ASTM), American National Standards Institute (ANSI), and National Electrical Code 

AutoCAD SHX Text
            (NEC). 
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      E.    The Contract Documents shall take precedence where the Contract Documents exceed 

AutoCAD SHX Text
            code, Landlord, utility, or recognized standards requirements. 
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1.04  PERMITS AND FEES

AutoCAD SHX Text
      A.    Permits, licenses, fees, inspections and arrangements required for the work under 

AutoCAD SHX Text
            this Contract shall be obtained by the Contractor at his expense, unless otherwise 

AutoCAD SHX Text
            indicated. 
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      B.    All fees and scheduling associated with obtaining an accurate water flow test shall 

AutoCAD SHX Text
            be at the Contractor's expense. 
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1.05  CONTRACT DRAWINGS
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      A.    The Contractor is responsible to obtain, fully understand, and coordinate the work 

AutoCAD SHX Text
            with the complete set of Contract Documents.  Any required corrections, including 

AutoCAD SHX Text
            all associated costs, arising from issues caused by the Contractor's failure to 

AutoCAD SHX Text
            understand and/or coordinate the work with the complete set of Contract Documents 

AutoCAD SHX Text
            are the Contractor's sole responsibility. 
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      B.    Work under these sections is diagrammatic unless indicated otherwise and is 

AutoCAD SHX Text
            intended to convey the scope of work and indicate the general arrangement of 

AutoCAD SHX Text
            piping, equipment, and accessories.  Follow these drawings in laying out the work 

AutoCAD SHX Text
            and verify spaces for the installation of these materials and equipment.  Wherever 

AutoCAD SHX Text
            a question exists as to the exact intended location of pipe, sprinklers, or 

AutoCAD SHX Text
            equipment, obtain instructions from the Architect before proceeding with the work. 

AutoCAD SHX Text
      C.    Notify the Architect/Engineer for resolution if a discrepancy is discovered within 

AutoCAD SHX Text
            the Contract Documents.  Failure of the Contractor to notify the Architect/Engineer 

AutoCAD SHX Text
            of discrepancies shall result in the resolution becoming the Contractor's 

AutoCAD SHX Text
            responsibility and subject to the Architect/Engineer's review and possible 

AutoCAD SHX Text
            rejection.  Should the Architect/Engineer reject a discrepancy resolution of which 

AutoCAD SHX Text
            they were not notified, the Contractor is fully responsible to correct the 

AutoCAD SHX Text
            installation, including all associated costs, until approval of the installation is 

AutoCAD SHX Text
            given by the Architect/Engineer. 
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1.06  EXISTING CONDITIONS

AutoCAD SHX Text
      A.    Verify all existing conditions prior to beginning work.

AutoCAD SHX Text
      B.    Any existing conditions indicated in the Contract Documents are based on 

AutoCAD SHX Text
            information drawings provided by others and possibly limited field verification.  

AutoCAD SHX Text
            The Contractor shall adjust for actual field conditions at no additional expense to 

AutoCAD SHX Text
            the Owner. 
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      C.    The Contractor shall visit the project site, review existing conditions against the 

AutoCAD SHX Text
            Contract Documents, and familiarize himself with the work prior to bidding and 

AutoCAD SHX Text
            start of the work.  By signing the Contract, the Contractor acknowledges the site 

AutoCAD SHX Text
            visit has been completed and the existing conditions are accepted. 
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      D.    The Contractor shall notify the Architect of major discrepancies in writing so the 

AutoCAD SHX Text
            appropriate modifications to the design can be made without delay to the project.  

AutoCAD SHX Text
            The Contractor assumes full responsibility of adjusting for discrepancies of which 

AutoCAD SHX Text
            the Architect is not informed. 
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      F.    The Owner shall have first salvage right on all demolished equipment and materials. 

AutoCAD SHX Text
            The Contractor shall dispose of all demolished equipment and materials the Owner 

AutoCAD SHX Text
            rejects. 
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      G.    The Contractor shall notify the Architect/Engineer of field discrepancies in 

AutoCAD SHX Text
            writing so the appropriate modifications to the design can be made without delay to 

AutoCAD SHX Text
            the project.  The Contractor assumes full responsibility of adjusting for 

AutoCAD SHX Text
            discrepancies of which the Architect/Engineer is not informed. 
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      H.    Where connections are made between new work and existing work, the connections 

AutoCAD SHX Text
            shall be made by using materials and methods to suit the actual conditions. 

AutoCAD SHX Text
      I.    Where existing conditions are shown to be removed, by means of a hatched pattern, 

AutoCAD SHX Text
            on the Drawings, this Contractor shall perform all work required for removal.  

AutoCAD SHX Text
            Existing pipe run-outs shall be removed all the way back to mains and capped using 

AutoCAD SHX Text
            appropriate methods. 

AutoCAD SHX Text
      J.    Where existing work is to be modified, it shall be done in conformance with these 

AutoCAD SHX Text
            specifications.  Materials used shall be same as existing except where specified 

AutoCAD SHX Text
            otherwise. 
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1.07  SUBMITTALS

AutoCAD SHX Text
      A.    Shop Drawings:  

AutoCAD SHX Text
            1.    Furnish the Architect/Engineer shop drawing portfolios containing names of 

AutoCAD SHX Text
                  manufacturer and cut sheets of equipment to be used on the project.  Use 

AutoCAD SHX Text
                  manufacturer's specification sheets identified by number indicated on 

AutoCAD SHX Text
                  drawings or schedules.  Indicate catalog number on the cut sheets.  As 

AutoCAD SHX Text
                  applicable, provide construction data, weight and dimensional data, 

AutoCAD SHX Text
                  performance data and listing data as part of the shop drawing submittal.  

AutoCAD SHX Text
                  Provide shop drawings for: 

AutoCAD SHX Text
                  a.    Plumbing fixtures and equipment.

AutoCAD SHX Text
                  b.    Plumbing materials and accessories.

AutoCAD SHX Text
                  c.    Product Data:  Provide manufacturers catalogue information.  Indicate 

AutoCAD SHX Text
                        valve data and ratings. 

AutoCAD SHX Text
            2.    Submittals are reviewed only for general compliance with the Contract 

AutoCAD SHX Text
                  Documents.  Dimensions, quantities and details are not checked during 

AutoCAD SHX Text
                  submittal review.  Review of the submittals does not relieve the Contractor 

AutoCAD SHX Text
                  of the responsibility for providing all materials, equipment and accessories 

AutoCAD SHX Text
                  necessary for a complete and operational system meeting the requirements of 

AutoCAD SHX Text
                  the project and the intent of the Contract Documents. The responsibility for 

AutoCAD SHX Text
                  coordination of substituted materials and equipment lies solely with the 

AutoCAD SHX Text
                  substituting Contractor. 

AutoCAD SHX Text
            3.    Approval shall not relieve the Contractor from responsibility for errors on 

AutoCAD SHX Text
                  the shop drawings. 

AutoCAD SHX Text
            4.    If the shop drawings deviate from the contract documents, the Contractor 

AutoCAD SHX Text
                  shall advise the Engineer of the deviations in writing accompanying the shop 

AutoCAD SHX Text
                  drawings, including the reasons for the deviations. 

AutoCAD SHX Text
      B.    Project Record Documents:  Record actual locations of components and tag numbering.

AutoCAD SHX Text
      C.    Operation and Maintenance Data:  Include installation instructions and spare parts 

AutoCAD SHX Text
            lists. 

AutoCAD SHX Text
      D.    Maintenance Data:  Include assembly drawings, bearing data including replacement 

AutoCAD SHX Text
            sizes, and lubrication instructions. 
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1.08  QUALITY ASSURANCE

AutoCAD SHX Text
      A.    Manufacturer Qualifications:  Company specializing in manufacturing the Products 

AutoCAD SHX Text
            specified in this section with minimum five years experience. 

AutoCAD SHX Text
      B.    Installer Qualifications:  Company specializing in performing the work of this 

AutoCAD SHX Text
            section with minimum five years experience. approved by manufacturer. 

AutoCAD SHX Text
      C.    Products:

AutoCAD SHX Text
            1.    Listed and classified by Underwriters Laboratories Inc. as suitable for the 

AutoCAD SHX Text
                  purpose specified and indicated. 

AutoCAD SHX Text
            2.    Listed and classified by the local Department of Buildings and furnished with 

AutoCAD SHX Text
                  an acceptance number, where applicable. 

AutoCAD SHX Text
            3.    Listed and classified by the Landlord's and/or Owner's insurance carrier, 

AutoCAD SHX Text
                  where applicable. 

AutoCAD SHX Text
      D.    All equipment and components shall be free of all rust/corrosion or any visible 

AutoCAD SHX Text
            damage.  All items not complying with this requirement shall be replaced without 

AutoCAD SHX Text
            any change in the Contract amount. 

AutoCAD SHX Text
      E.    Equipment performance and accessories shall be as scheduled on the Drawings and 

AutoCAD SHX Text
            specified herein.  Inclusion in both locations is not a prerequisite to inclusion 

AutoCAD SHX Text
            in the Contract.  Equipment and accessories specified in either location shall be 

AutoCAD SHX Text
            included in the Contract.  Provide all necessary accessories and connections as 

AutoCAD SHX Text
            required for a complete, functional system, including all required components 

AutoCAD SHX Text
            reasonably inferred to as necessary although such components may or may not be 

AutoCAD SHX Text
            specifically indicated in the Contract Documents. 

AutoCAD SHX Text
      F.    Code or utility company requirements shall supersede any conflicting requirements 

AutoCAD SHX Text
            of this section. 

AutoCAD SHX Text
      G.    Fill Composition Test Reports:  Results of laboratory tests on actual materials 

AutoCAD SHX Text
            used; Compaction Density Test Reports. 
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1.09  DELIVERY, STORAGE, AND HANDLING 

AutoCAD SHX Text
      A.    Deliver and store valves in shipping containers, with labeling in place.

AutoCAD SHX Text
      B.    Provide temporary protective coating on cast iron and steel valves.

AutoCAD SHX Text
      C.    Provide temporary end caps and closures on piping and fittings. Maintain in place 

AutoCAD SHX Text
            until installation. 

AutoCAD SHX Text
      D.    Protect motors stored on site from weather and moisture by maintaining factory 

AutoCAD SHX Text
            covers and suitable weather-proof covering.  For extended outdoor storage, remove 

AutoCAD SHX Text
            motors from equipment and store separately. 

AutoCAD SHX Text
      E.    Equipment: Protect equipment from physical damage by storing off site until the 

AutoCAD SHX Text
            project is ready for immediate installation.  Provide temporary caps on all pipes 

AutoCAD SHX Text
            to prevent debris from entering the pipe. 
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1.10  WARRANTY AND GUARANTEE

AutoCAD SHX Text
      A.    Additional warranty and guarantee terms in excess of this requirement are specified 

AutoCAD SHX Text
            within the individual sections of Division 22. 

AutoCAD SHX Text
      B.    Provide five year manufacturer warranty for domestic water heaters and packaged 

AutoCAD SHX Text
            water heating systems. 

AutoCAD SHX Text
      C.    Provide one year manufacturer warranty for pumps.
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PART 2 PRODUCTS

AutoCAD SHX Text
2.01  SUBSTITUTIONS

AutoCAD SHX Text
      A.    The manufacturers listed are listed to set minimum standards for quality, design, 

AutoCAD SHX Text
            and functionality.  The products of other manufacturers may be submitted, at the 

AutoCAD SHX Text
            Contractor's option, during shop drawing review unless indicated otherwise.  The 

AutoCAD SHX Text
            products of other manufacturers shall meet or exceed all requirements of the 

AutoCAD SHX Text
            Contract Documents.  The Contractor accepts all responsibility for costs and 

AutoCAD SHX Text
            coordination issues arising out of the substitution of materials or equipment, and 

AutoCAD SHX Text
            the coordination of such substitutions with all other contractors and 

AutoCAD SHX Text
            subcontractors. 
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PART 3 EXECUTION

AutoCAD SHX Text
3.01  COORDINATION OF WORK

AutoCAD SHX Text
      A.    Examine the Contract Documents as a whole for the work of other trades.  Coordinate 

AutoCAD SHX Text
            all work accordingly. 

AutoCAD SHX Text
      B.    Work lines and established heights shall be in strict accordance with architectural 

AutoCAD SHX Text
            drawings and specifications insofar as these drawings and specifications extend.  

AutoCAD SHX Text
            Verify all dimensions shown and establish all elevations and detailed dimensions 

AutoCAD SHX Text
            not shown. 

AutoCAD SHX Text
      C.    Promptly report to the Architect any delay or difficulties encountered in the 

AutoCAD SHX Text
            installation of the work, which might prevent prompt and proper installation, or 

AutoCAD SHX Text
            make it unsuitable to connect with or receive the work of others.  Failure to so 

AutoCAD SHX Text
            report shall constitute an acceptance of the work of other trades as being fit and 

AutoCAD SHX Text
            proper for the execution of this work. 

AutoCAD SHX Text
      D.    Plan, lay out, and coordinate the work with all trades well enough in advance so 

AutoCAD SHX Text
            that it proceeds with a minimum of interference to work that has not been completed 

AutoCAD SHX Text
            and work that is in progress.  Inform all trades of openings required for the work 

AutoCAD SHX Text
            and provide all special frames, sleeves, and anchor bolts required.  The fire 

AutoCAD SHX Text
            suppression system layout may be altered to suit the conditions, prior to the 

AutoCAD SHX Text
            installation of any work and without additional cost to the Owner.   Conflicts 

AutoCAD SHX Text
            arising from lack of coordination shall be this Contractor's responsibility. 

AutoCAD SHX Text
      E.    Wherever pipe runs in or above ceilings or walls, the Contractor shall arrange the 

AutoCAD SHX Text
            run of pipe in such a manner that it does not interfere with grilles, diffusers, 

AutoCAD SHX Text
            outlet boxes, luminaires, or other ceiling mounted items. 

AutoCAD SHX Text
      F.    Install systems, materials and equipment to provide for maximum headroom, where no 

AutoCAD SHX Text
            ceiling height is established or indicated on the Drawings.  Maintain access to 

AutoCAD SHX Text
            equipment requiring service when selecting mounting elevations. 

AutoCAD SHX Text
      G.    Install systems, materials and equipment level and plumb, parallel and 

AutoCAD SHX Text
            perpendicular to building lines where exposed to view, unless otherwise indicated. 

AutoCAD SHX Text
      H.    Conflicts arising from lack of coordination shall be this Contractor's 

AutoCAD SHX Text
            responsibility.  The Plumbing Contractor shall pay for all extra cutting and 

AutoCAD SHX Text
            patching made necessary by his failure to properly direct such work at the correct 

AutoCAD SHX Text
            time. 

AutoCAD SHX Text
      I.    Perform all work in conformity with the Contract Documents and afford other trades 

AutoCAD SHX Text
            reasonable opportunity for the execution of their work.  Properly connect and 

AutoCAD SHX Text
            coordinate this work with the work of other trades at such time and in such a 

AutoCAD SHX Text
            manner as not to delay or interfere with their work. 

AutoCAD SHX Text
      J.    Manufacturer's instruction sheets shall be followed explicitly in the installation 

AutoCAD SHX Text
            of all equipment.  Where manufacturer's instruction sheets conflict with 

AutoCAD SHX Text
            requirements of these specifications or the Drawings, such conflicts shall be 

AutoCAD SHX Text
            brought to the attention of the Architect/Engineer for clarification. 

AutoCAD SHX Text
      K.    All roofing penetrations shall be flashed and weather sealed by the roofing 

AutoCAD SHX Text
            manufacturer's authorized roofing contractor at this Contractor's expense.  This 

AutoCAD SHX Text
            Contractor shall contract with the factory authorized roofing contractor for the 

AutoCAD SHX Text
            specific roofing system applicable to this Project.  The use of an unauthorized 

AutoCAD SHX Text
            roofing contractor may result in removal and replacement of the penetration systems 

AutoCAD SHX Text
            at this Contractor's expense. 
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      L.    Although all such work is not specifically indicated, furnish and install all 

AutoCAD SHX Text
            supplementary or miscellaneous items, appurtenances and devices incidental to or 

AutoCAD SHX Text
            necessary for a sound, secure and complete installation. 
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      M.    Verify and coordinate all requirements and installation details of all materials 

AutoCAD SHX Text
            and equipment that are to be furnished under other Divisions and installed or 

AutoCAD SHX Text
            connected under Division 22 prior to rough-in.  Conflicts arising from lack of 

AutoCAD SHX Text
            coordination shall be this Contractor's responsibility.  As such, the Contractor is 

AutoCAD SHX Text
            responsible to: 

AutoCAD SHX Text
            1.    Obtain and review shop drawings, product data, manufacturer's wiring 

AutoCAD SHX Text
                  diagrams, and manufacturer's instructions for equipment furnished under other 

AutoCAD SHX Text
                  sections. 
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            2.    Determine connection locations and requirements.

AutoCAD SHX Text
            3.    Sequence rough-in of plumbing connections to coordinate with installation of 

AutoCAD SHX Text
                  equipment. 
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3.02  COORDINATION DRAWINGS

AutoCAD SHX Text
      A.    Prepare coordination drawings to a scale of 1/4"=1'-0" or larger; detailing major 

AutoCAD SHX Text
            elements, components, and systems of plumbing equipment and materials in 

AutoCAD SHX Text
            locations where space is limited for installation and access and where sequencing 

AutoCAD SHX Text
            and coordination of installations are of importance to the efficient flow of the 

AutoCAD SHX Text
            work, including (but not necessarily limited to) the following: 

AutoCAD SHX Text
            1.    Indicate the proposed locations of conduits, equipment, and materials.  

AutoCAD SHX Text
                  Include the following: 

AutoCAD SHX Text
                  a.    Clearances required for maintaining Code required working space.

AutoCAD SHX Text
                  b.    Equipment connections and support details.

AutoCAD SHX Text
                  c.    Exterior wall and foundation penetrations.

AutoCAD SHX Text
                  d.    Fire-rated wall and floor penetrations.

AutoCAD SHX Text
                  e.    Sizes and location of required concrete pads and bases.

AutoCAD SHX Text
                  f.    Indicate scheduling, sequencing, movement, and positioning of large 

AutoCAD SHX Text
                        equipment into the building during construction. 

AutoCAD SHX Text
                  g.    Prepare floor plans, elevations, and details to indicate penetrations 

AutoCAD SHX Text
                        in floors, walls, and ceilings and their relationship to other 

AutoCAD SHX Text
                        penetrations and installations. 
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3.03  EXAMINATION

AutoCAD SHX Text
      A.    Verify field measurements are as indicated on the Drawings.

AutoCAD SHX Text
      B.    Verify all pipe locations and sizes in field prior to fabrication or installation.

AutoCAD SHX Text
      C.    Verify all equipment locations in field prior to installation.  Coordinate final 

AutoCAD SHX Text
            locations with all trades. 
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3.04  INTERFACE WITH OTHER PRODUCTS

AutoCAD SHX Text
      A.    Install all pipe, equipment, and accessories to preserve fire resistance rating of 

AutoCAD SHX Text
            partitions and other elements, using materials and methods specified. 
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3.05  FIELD QUALITY CONTROL

AutoCAD SHX Text
      A.    Provide tests as necessary to establish the adequacy, quality, safety, completed 

AutoCAD SHX Text
            status, and suitable operation of each system.  Tests shall be conducted under the 

AutoCAD SHX Text
            supervision of the Architect. 

AutoCAD SHX Text
      B.    Install all equipment, devices, pipe, and materials securely and in a neat and 

AutoCAD SHX Text
            workmanlike manner in accordance with all applicable standards and codes. 

AutoCAD SHX Text
      C.    Install all equipment, pipe, and materials plumb and level and align and adjust for 

AutoCAD SHX Text
            satisfactory operation. 

AutoCAD SHX Text
      D.    Install all equipment, pipe, and materials in accordance with the manufacturer's 

AutoCAD SHX Text
            instructions and recommendations. 

AutoCAD SHX Text
      E.    Inspect all equipment, pipe, and materials for defects.
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3.06  ERECTION

AutoCAD SHX Text
      A.    Rigging:

AutoCAD SHX Text
            1.    The Plumbing Contractor shall arrange for all labor and equipment required 

AutoCAD SHX Text
                  for the proper installation of the plumbing equipment in the locations 

AutoCAD SHX Text
                  indicated on the Drawings.  Where crane rental or other erection is required, 

AutoCAD SHX Text
                  such costs shall be included in the Plumbing Contract, unless specific 

AutoCAD SHX Text
                  arrangements are made with the General Contractor to cover these costs. 

AutoCAD SHX Text
      B.    Supplemental Framing:

AutoCAD SHX Text
            1.    Provide the design, fabrication, and erection of supplementary structural 

AutoCAD SHX Text
                  framing required for attachment of hangers or other devices supporting 

AutoCAD SHX Text
                  plumbing equipment.  Provide framing members of standard rolled steel shapes, 

AutoCAD SHX Text
                  A-36 steel.  Provide members welded to structural members equal to the 

AutoCAD SHX Text
                  specification for the main structural member.  Provide "simple beam" type 

AutoCAD SHX Text
                  framing with end connections welded or bolted for shear loads.  Use 

AutoCAD SHX Text
                  cantilevers when detailed or specifically approved by the Architect/Engineer. 

AutoCAD SHX Text
                  The Architect/Engineer's approval is required for location of supplementary 

AutoCAD SHX Text
                  framing.  Use only certified welders.  Design framing members for their 

AutoCAD SHX Text
                  actual loads, with allowable stresses specified by AISC, without excessive 

AutoCAD SHX Text
                  deflection and with consideration for rigidity under vibration, in accordance 

AutoCAD SHX Text
                  with standard structural practices.  Show on shop drawing supplementary 

AutoCAD SHX Text
                  framing, including design loads, member size and location. 
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3.07  CUTTING, PATCHING, AND PIERCING

AutoCAD SHX Text
      A.    Cutting of openings and installation of sleeves or frames through walls and 

AutoCAD SHX Text
            surfaces shall be done in a neat workmanlike manner.  Openings shall be cut only as 

AutoCAD SHX Text
            large as required for the installation; sleeves and/or frames installed flush with 

AutoCAD SHX Text
            finished surfaces and grouted in place.  Surfaces around openings shall be left 

AutoCAD SHX Text
            smooth and finished to match surrounding surface. 
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      B.    Obtain written permission of the Architect/Engineer before cutting or piercing 
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            structural members.  Use craftsmen skilled in their respective trades for cutting, 

AutoCAD SHX Text
            fitting, repairing, patching of plaster, and finishing of materials including 

AutoCAD SHX Text
            carpentry work, metal work or concrete work required for this work. 

AutoCAD SHX Text
      C.    Do not weaken walls, partitions, or floors with cutting.  Holes required to be cut 
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            in floors must be drilled without breaking out around the holes.  The 

AutoCAD SHX Text
            Architect/Engineer will determine suitability of patching and/or refinishing 

AutoCAD SHX Text
            requirements. 
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      D.    The Plumbing Contractor is responsible for patching of all openings resulting from 
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            the installation or removal of plumbing equipment or materials. 
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      E.    Provide and maintain temporary partitions or dust barriers adequate to prevent the 

AutoCAD SHX Text
            spread of dust and dirt to adjacent areas. 

AutoCAD SHX Text
      F.    Patch existing finished surfaces and building components using new materials 

AutoCAD SHX Text
            matching existing materials and experienced Subcontractors.  

AutoCAD SHX Text
            G.    Fire and Smoke Partition Penetrations:  The Contractor shall familiarize 

AutoCAD SHX Text
                  himself with all fire rated construction and install his work so as to 

AutoCAD SHX Text
                  maintain the integrity of the fire code rating.  Maintain rating of fire 

AutoCAD SHX Text
                  rated and smoke rated construction.  Seal annular space around conduits.  For 

AutoCAD SHX Text
                  fire and smoke rated floors, walls and partitions, use UL listed material 

AutoCAD SHX Text
                  that maintains fire rated wall and floor integrity. 

AutoCAD SHX Text
3.08  CLEANING AND REPAIR

AutoCAD SHX Text
      A.     Clean plumbing parts to remove harmful materials.

AutoCAD SHX Text
      B.    Clean exposed surfaces of all pipe, equipment, and accessories of all dirt, debris, 

AutoCAD SHX Text
            splatter, and other deleterious materials.  Follow the manufacturer's 

AutoCAD SHX Text
            recommendations for cleaning as applicable. 

AutoCAD SHX Text
      C.    Repair or replace damaged pipe, equipment, and accessories, as directed by and to 

AutoCAD SHX Text
            the satisfaction of the Architect, where marring or disfigurement has occurred.  

AutoCAD SHX Text
            All pipe, equipment, and accessories shall be new. 

AutoCAD SHX Text
3.09  TESTING AND INSPECTION

AutoCAD SHX Text
      A.    Upon completion, the entire system shall be tested under operating conditions.  

AutoCAD SHX Text
            1.    All equipment shall be tested under service conditions and proven to operate 

AutoCAD SHX Text
                  properly and noiselessly.  

AutoCAD SHX Text
            2.    All additional tests as required throughout this Specification shall be 

AutoCAD SHX Text
                  completed with results reported back to the Architect/Engineer for review. 

AutoCAD SHX Text
      B.    Operate all equipment, after installation and connection.  Inspect for improper 

AutoCAD SHX Text
            connections and operation and correct deficiencies as required. 

AutoCAD SHX Text
      C.    Inspection:

AutoCAD SHX Text
            1.    Upon completion of the work, the Contractor shall obtain certificates of 

AutoCAD SHX Text
            inspection and approval from all City and State Authorities Having Jurisdiction. 

AutoCAD SHX Text
3.10  PROJECT CLOSEOUT

AutoCAD SHX Text
      A.    Project Record Documents:  At project closeout, provide one printed copy and one 

AutoCAD SHX Text
            electronic copy of project record drawings to the Owner.  Information contained on 

AutoCAD SHX Text
            project record drawings shall include, as a minimum,: 

AutoCAD SHX Text
            1.    Actual locations of all pipe, equipment, accessories, etc.

AutoCAD SHX Text
            2.    Actual pipe sizes and elevations.

AutoCAD SHX Text
            3.    Actual routing of all underfloor or below grade piping.

AutoCAD SHX Text
      B.    Operation and Maintenance Data:  At project closeout, submit to the Architect two 

AutoCAD SHX Text
            copies of descriptive literature, maintenance and operation data for all piping, 

AutoCAD SHX Text
            equipment, accessories, and materials used.  Include maintenance procedures, 

AutoCAD SHX Text
            intervals, and parts list of each item installed under this contract.  Include all 

AutoCAD SHX Text
            manufacturer's guarantees and warranties. 

AutoCAD SHX Text
                                        END OF SECTION

AutoCAD SHX Text
               SECTION 220516 - EXPANSION FITTINGS AND LOOPS FOR PLUMBING PIPING

AutoCAD SHX Text
PART 1  GENERAL

AutoCAD SHX Text
1.01  SECTION INCLUDES

AutoCAD SHX Text
      A.    Flexible pipe connectors; Pipe loops, offsets, and swing joints.

AutoCAD SHX Text
PART 2  PRODUCTS

AutoCAD SHX Text
2.01  FLEXIBLE PIPE CONNECTORS - COPPER PIPING

AutoCAD SHX Text
      A.    Manufacturer:  Mercer Rubber Company; Metraflex Company.

AutoCAD SHX Text
      B.    Inner Hose:  Bronze; Exterior Sleeve:  Braided bronze; Pressure Rating:  125 psi 

AutoCAD SHX Text
            and 450 degrees F; Joint:  As specified for pipe joints; Size:  Use pipe sized 

AutoCAD SHX Text
            units; Maximum offset:  1 inch on each side of installed center line; Application:  

AutoCAD SHX Text
            Copper piping. 

AutoCAD SHX Text
2.02  FLEXIBLE PIPE CONNECTORS - STEEL PIPING

AutoCAD SHX Text
      A.    Manufacturer:  Mercer Rubber Company; Metraflex Company.

AutoCAD SHX Text
      B.    Inner Hose:  Pressure Rating:  125 psi and 450 degrees F; Joint:  As specified for 

AutoCAD SHX Text
            pipe joints; Size:  Use pipe sized units; Maximum offset:  1 inch on each side of 

AutoCAD SHX Text
            installed center line; Application:  Steel piping. 

AutoCAD SHX Text
PART 3  EXECUTION

AutoCAD SHX Text
3.01  INSTALLATION

AutoCAD SHX Text
      A.    Install in accordance with manufacturer's instructions.
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AutoCAD SHX Text
      B.    Install in accordance with EJMA (Expansion Joint Manufacturers Association) 

AutoCAD SHX Text
            Standards. 

AutoCAD SHX Text
      C.    Install flexible pipe connectors on pipes connected to vibration isolated 

AutoCAD SHX Text
            equipment.  Provide line size flexible connectors. 

AutoCAD SHX Text
      D.    Install flexible connectors at right angles to displacement.  Install one end 

AutoCAD SHX Text
            immediately adjacent to isolated equipment and anchor other end.  Install in 

AutoCAD SHX Text
            horizontal plane unless indicated otherwise. 

AutoCAD SHX Text
      E.    Anchor pipe to building structure where indicated and as required to control 

AutoCAD SHX Text
            detrimental movement of piping.  Provide pipe guides so movement is directed along 

AutoCAD SHX Text
            axis of pipe only.  Erect piping such that strain and weight is not on connections 

AutoCAD SHX Text
            or apparatus. 

AutoCAD SHX Text
      F.    Provide support and equipment required to control expansion and contraction of 

AutoCAD SHX Text
            piping.  Provide loops, pipe offsets, and swing joints, or approved expansion 

AutoCAD SHX Text
            joints where required. 

AutoCAD SHX Text
      G.    Contractor may substitute grooved piping for vibration isolated equipment instead 

AutoCAD SHX Text
            of flexible connectors.  Grooved piping need not be anchored. 

AutoCAD SHX Text
                                        END OF SECTION

AutoCAD SHX Text
                     SECTION 220519 - METERS AND GAGES FOR PLUMBING PIPING

AutoCAD SHX Text
PART 1  GENERAL

AutoCAD SHX Text
1.01  SECTION INCLUDES

AutoCAD SHX Text
      A.    Positive displacement meters; 

AutoCAD SHX Text
PART 2  PRODUCTS

AutoCAD SHX Text
2.01  Manufacturers:  Manufacturers:  Dwyer Instruments, Inc; FMC Technologies; Venture 

AutoCAD SHX Text
      Measurement Company; McCrometer; Moeller Instrument Co., Inc; Omega Engineering, Inc. 

AutoCAD SHX Text
2.02  POSITIVE DISPLACEMENT METERS (LIQUID)

AutoCAD SHX Text
      A.    AWWA C700, positive displacement disc type suitable for fluid with bronze case and 

AutoCAD SHX Text
            cast iron frost-proof, breakaway bottom cap, hermetically sealed register, remote 

AutoCAD SHX Text
            reading to AWWA C706. 

AutoCAD SHX Text
      B.    Meter:  Brass body turbine meter with magnetic drive register; Accuracy:  1-1/2 

AutoCAD SHX Text
            percent. 

AutoCAD SHX Text
PART 3  EXECUTION

AutoCAD SHX Text
3.01  INSTALLATION

AutoCAD SHX Text
      A.    Install in accordance with manufacturer's instructions.

AutoCAD SHX Text
      B.    Provide instruments with scale ranges selected according to service with largest 

AutoCAD SHX Text
            appropriate scale. 

AutoCAD SHX Text
      C.    Install gages and thermometers in locations where they are easily read from normal 

AutoCAD SHX Text
            operating level.  Install vertical to 45 degrees off vertical. 

AutoCAD SHX Text
      D.    Adjust gages and thermometers to final angle, clean windows and lenses, and 

AutoCAD SHX Text
            calibrate to zero. 

AutoCAD SHX Text
      E.    Locate test plugs where indicated or required for measurement and balancing of 

AutoCAD SHX Text
            systems. 

AutoCAD SHX Text
      F.    Install positive displacement meters with isolating valves on inlet and outlet.  

AutoCAD SHX Text
            Provide full line size valved bypass with globe valve for liquid service meters 

AutoCAD SHX Text
            unless prohibited by local utility company. 
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                                        END OF SECTION
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       SECTION 220548 - VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND EQUIPMENT

AutoCAD SHX Text
PART 1  GENERAL

AutoCAD SHX Text
1.01  SECTION INCLUDES

AutoCAD SHX Text
      A.    Concrete housekeeping pads; Vibration isolators; Seismic restraints.

AutoCAD SHX Text
PART 2  PRODUCTS

AutoCAD SHX Text
2.01  MANUFACTURERS

AutoCAD SHX Text
      A.    Isolation Technology, Inc.; Kinetics Noise Control, Inc.; Mason Industries.

AutoCAD SHX Text
2.02  BASES

AutoCAD SHX Text
      A.    Concrete Housekeeping Pad:  Construction:  Concrete as specified for flooring; 

AutoCAD SHX Text
            Design: 4" high above the surrounding finished flooring and 4" greater in dimension 

AutoCAD SHX Text
            that the equipment supported, or greater if detailed on the Drawings or when 

AutoCAD SHX Text
            indicated. 

AutoCAD SHX Text
2.03  VIBRATION ISOLATORS

AutoCAD SHX Text
      A.    Restrained Open Spring Isolators:  Springs:  Minimum horizontal stiffness equal to 

AutoCAD SHX Text
            75 percent vertical stiffness, with working deflection between 0.3 and 0.6 of 

AutoCAD SHX Text
            maximum deflection.  Color code springs for load carrying capacity; Spring Mounts:  

AutoCAD SHX Text
            Provide with leveling devices, minimum 0.25 inch thick neoprene sound pads, and 

AutoCAD SHX Text
            zinc chromate plated hardware; Sound Pads:  Size for minimum deflection of 0.05 

AutoCAD SHX Text
            inch; meet requirements for neoprene pad isolators; Restraint:  Provide heavy 

AutoCAD SHX Text
            mounting frame and limit stops; For Exterior and Humid Areas:  Hot dipped 

AutoCAD SHX Text
            galvanized housings and neoprene coated springs. 

AutoCAD SHX Text
      B.    Spring Hanger:  Springs:  Minimum horizontal stiffness equal to 75 percent vertical 

AutoCAD SHX Text
            stiffness, with working deflection between 0.3 and 0.6 of maximum deflection.  

AutoCAD SHX Text
            Color code springs for load carrying capacity; Housings:  Incorporate neoprene 

AutoCAD SHX Text
            isolation pad meeting requirements for neoprene pad isolators or rubber hanger with 

AutoCAD SHX Text
            threaded insert; Misalignment:  Capable of 20 degree hanger rod misalignment; For 

AutoCAD SHX Text
            Exterior and Humid Areas:  Hot dipped galvanized housings and neoprene coated 

AutoCAD SHX Text
            springs. 

AutoCAD SHX Text
      C.    Neoprene Pad Isolators:  Rubber or neoprene waffle pads; Hardness:  30 durometer; 

AutoCAD SHX Text
            Thickness:  Minimum 1/2 inch; Maximum Loading:  50 psi; Rib Height:  Maximum 0.7 

AutoCAD SHX Text
            times width; Configuration:  Single layer. 

AutoCAD SHX Text
      D.    Rubber Mount or Hanger:  Molded rubber designed for 0.4 inch deflection with 

AutoCAD SHX Text
            threaded insert. 

AutoCAD SHX Text
      E.    Glass Fiber Pads:  Neoprene jacketed pre-compressed molded glass fiber.

AutoCAD SHX Text
PART 3  EXECUTION

AutoCAD SHX Text
3.01  INSTALLATION

AutoCAD SHX Text
      A.    Install in accordance with manufacturer's instructions.

AutoCAD SHX Text
      B.    Prior to making piping connections to equipment with operating weights 

AutoCAD SHX Text
            substantially different from installed weights, block up equipment with temporary 

AutoCAD SHX Text
            shims to final height.  When full load is applied, adjust isolators to load to 

AutoCAD SHX Text
            allow shim removal. 

AutoCAD SHX Text
      C.    Support piping connections to equipment mounted on isolators using isolators or 

AutoCAD SHX Text
            resilient hangers to nearest flexible pipe connector. 

AutoCAD SHX Text
      D.    Provide flexible connections on all piping connections to equipment.

AutoCAD SHX Text
      E.    Selection of type, thickness and deflection of vibration isolation shall be by the 

AutoCAD SHX Text
            vibration control manufacturer based on the specific equipment type and size, as 

AutoCAD SHX Text
            scheduled on the Drawings and indicated below. 
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                                        END OF SECTION
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                      SECTION 220595 - FIRE STOPPING FOR PLUMBING SYSTEMS

AutoCAD SHX Text
PART 1  GENERAL

AutoCAD SHX Text
1.01  SECTION INCLUDES

AutoCAD SHX Text
      A.    Firestopping materials; Firestopping of all penetrations and interruptions to fire 

AutoCAD SHX Text
            rated assemblies, whether indicated on Drawings or not, and other openings 

AutoCAD SHX Text
            indicated. 

AutoCAD SHX Text
PART 2  PRODUCTS

AutoCAD SHX Text
2.01  FIRESTOPPING ASSEMBLIES

AutoCAD SHX Text
      A.    Firestopping:  Any material meeting requirements; Fire Ratings:  Use any system 

AutoCAD SHX Text
            listed by UL or FM or tested in accordance with ASTM E 814 or ASTM E 119 that has F 

AutoCAD SHX Text
            Rating equal to fire rating of penetrated assembly and minimum T Rating Equal to F 

AutoCAD SHX Text
            Rating and that meets all other specified requirements. 

AutoCAD SHX Text
2.02  MATERIALS

AutoCAD SHX Text
      A.    Manufacturers:  A/D Fire Protection Systems Inc; 3M Fire Protection Products; 

AutoCAD SHX Text
            Specified Technologies, Inc. 

AutoCAD SHX Text
      B.    Elastomeric Silicone Firestopping:  Single or multiple component silicone 

AutoCAD SHX Text
            elastomeric compound and compatible silicone sealant; conforming to the following:  

AutoCAD SHX Text
            Durability and Longevity:  Permanent; Color:  Manufacturer's standard color. 

AutoCAD SHX Text
      C.    Foam Firestoppping:  Single or multiple component foam compound; conforming to the 

AutoCAD SHX Text
            following:  Durability and Longevity:  Permanent; Color:  Manufacturer's standard 

AutoCAD SHX Text
            color. 

AutoCAD SHX Text
      D.    Fibered Compound Firestopping:  Formulated compound mixed with incombustible 

AutoCAD SHX Text
            non-asbestos fibers; conforming to the following:  Durability and Longevity:  

AutoCAD SHX Text
            Permanent; Color:  Manufacturer's standard color. 

AutoCAD SHX Text
      E.    Fiber Packing Material:  Mineral or ceramic fiber packing insulation; conforming to 

AutoCAD SHX Text
            the following:  Durability and Longevity:  Permanent. 

AutoCAD SHX Text
      F.    Firestop Devices:  Mechanical device with incombustible or silicone elastomer 

AutoCAD SHX Text
            filler and sheet stainless steel jacket, collar, and flanged stops; conforming to 

AutoCAD SHX Text
            the following:  Durability and Longevity:  Permanent; suitable for pedestrian 

AutoCAD SHX Text
            traffic or vehicular traffic where necessary. 

AutoCAD SHX Text
      G.    Firestop Pillows:  Formed mineral fiber pillows; conforming to the following:  

AutoCAD SHX Text
            Durability and Longevity:  Permanent. 

AutoCAD SHX Text
      H.    Primers, Sleeves, Forms, and Accessories:  Type required for tested assembly 

AutoCAD SHX Text
            design. 

AutoCAD SHX Text
PART 3  EXECUTION

AutoCAD SHX Text
3.01  EXAMINATION

AutoCAD SHX Text
      A.    Verify openings are ready to receive the work of this section.

AutoCAD SHX Text
3.02  PREPARATION

AutoCAD SHX Text
      A.    Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other 

AutoCAD SHX Text
            matter which may affect bond of firestopping material. 

AutoCAD SHX Text
      B.    Install backing materials to arrest liquid material leakage.

AutoCAD SHX Text
3.03  INSTALLATION

AutoCAD SHX Text
      A.    Install materials in manner described in fire test report and in accordance with 

AutoCAD SHX Text
            manufacturer's instructions, completely closing openings. 

AutoCAD SHX Text
      B.    Do not cover installed firestopping until inspected by authority having 

AutoCAD SHX Text
            jurisdiction. 

AutoCAD SHX Text
      C.    Install labeling required by code.

AutoCAD SHX Text
3.04  CLEANING AND PROTECTION

AutoCAD SHX Text
      A.    Clean adjacent surfaces of firestopping materials.
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                                        END OF SECTION
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                          SECTION 220719 - PLUMBING PIPING INSULATION

AutoCAD SHX Text
PART 1  GENERAL

AutoCAD SHX Text
1.01  SECTION INCLUDES

AutoCAD SHX Text
      A.    Plumbing piping insulation; Domestic hot and tempered water piping; Domestic cold 

AutoCAD SHX Text
            water piping;    Cooling condensate drain piping insulation;  

AutoCAD SHX Text
PART 2  PRODUCTS

AutoCAD SHX Text
2.01  REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION

AutoCAD SHX Text
      A.    Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50, 

AutoCAD SHX Text
            maximum, when tested in accordance with ASTM E 84, NFPA 255, or UL 723. 

AutoCAD SHX Text
      B.    The Contractor may use any of the following insulating/jacketing materials, at his 

AutoCAD SHX Text
            option, provided the selected material meets with the approval of all State, local 

AutoCAD SHX Text
            authorities and utility company requirements.  Verification of compliance of the 

AutoCAD SHX Text
            selected insulating/jacketing material is the sole responsibility of the installing 

AutoCAD SHX Text
            Contractor. 

AutoCAD SHX Text
2.02  GLASS FIBER

AutoCAD SHX Text
      A.    Manufacturers:  Knauf Insulation; Johns Manville Corporation; Owens Corning Corp; 

AutoCAD SHX Text
            CertainTeed Corporation. 

AutoCAD SHX Text
      B.    Insulation:  ASTM C 547 and ASTM C 795; rigid molded, noncombustible; 'K' value:  

AutoCAD SHX Text
            ASTM C 177, 0.24 at 75 degrees F; Maximum service temperature:  850 degrees F; 

AutoCAD SHX Text
            Maximum moisture absorption:  0.2 percent by volume. 

AutoCAD SHX Text
      C.    Insulation:  ASTM C 547 and ASTM C 795; semi-rigid, noncombustible, end grain 

AutoCAD SHX Text
            adhered to jacket; 'K' value:  ASTM C 177, 0.24 at 75 degrees F; Maximum service 

AutoCAD SHX Text
            temperature:  650 degrees F; Maximum moisture absorption:  0.2 percent by volume. 

AutoCAD SHX Text
      D.    Vapor Barrier Jacket:  White kraft paper with glass fiber yarn, bonded to 

AutoCAD SHX Text
            aluminized film; moisture vapor transmission when tested in accordance with ASTM E 

AutoCAD SHX Text
            96/E 96M of 0.02 perm-inches. 

AutoCAD SHX Text
      E.    Vapor Barrier Lap Adhesive:  Compatible with insulation.

AutoCAD SHX Text
      F.    Insulating Cement/Mastic:  ASTM C 195; hydraulic setting on mineral wool.

AutoCAD SHX Text
      G.    Fibrous Glass Fabric:  Cloth:  Untreated; 9 oz/sq yd weight; Blanket:  1.0 lb/cu ft 

AutoCAD SHX Text
            density; Weave:  5x5. 

AutoCAD SHX Text
      H.    Indoor Vapor Barrier Finish:  Vinyl emulsion type acrylic, compatible with 

AutoCAD SHX Text
            insulation, white color; Outdoor Vapor Barrier Mastic:  Vinyl emulsion type acrylic 

AutoCAD SHX Text
            or mastic, compatible with insulation, black color; Outdoor Breather Mastic:  Vinyl 

AutoCAD SHX Text
            emulsion type acrylic or mastic, compatible with insulation, black color. 

AutoCAD SHX Text
      K.    Insulating Cement:  ASTM C 449/C 449M.

AutoCAD SHX Text
2.03  FLEXIBLE ELASTOMERIC CELLULAR INSULATION

AutoCAD SHX Text
      A.    Manufacturer:  Armacell International; 

AutoCAD SHX Text
      B.    Insulation:  Preformed flexible elastomeric cellular rubber insulation complying 

AutoCAD SHX Text
            with ASTM C 534 Grade 1; use molded tubular material wherever possible; Minimum 

AutoCAD SHX Text
            Service Temperature:  -40 degrees F; Maximum Service Temperature:  220 degrees F; 

AutoCAD SHX Text
            Connection:  Waterproof vapor barrier adhesive. 

AutoCAD SHX Text
      C.    Elastomeric Foam Adhesive:  Air dried, contact adhesive, compatible with 

AutoCAD SHX Text
            insulation. 

AutoCAD SHX Text
2.04  JACKETS

AutoCAD SHX Text
      A.    PVC Plastic.

AutoCAD SHX Text
            1.    Manufacturers:  Knauf Fiber Glass; Johns Manville Corporation; Owens Corning 

AutoCAD SHX Text
                  Corp; CertainTeed Corporation. 

AutoCAD SHX Text
            2.    Jacket:  One piece molded type fitting covers and sheet material, off-white 

AutoCAD SHX Text
                  color; Minimum Service Temperature:  0 degrees F; Maximum Service 

AutoCAD SHX Text
                  Temperature:  150 degrees F; Moisture Vapor Permeability:  0.002 perm inch, 

AutoCAD SHX Text
                  maximum, when tested in accordance with ASTM E 96/E 96M; Thickness:  10 mil; 

AutoCAD SHX Text
                  Connections:  Brush on welding adhesive; Covering Adhesive Mastic:  

AutoCAD SHX Text
                  Compatible with insulation. 

AutoCAD SHX Text
      B.    ABS Plastic:

AutoCAD SHX Text
            1.    Jacket:  One piece molded type fitting covers and sheet material, off-white 

AutoCAD SHX Text
                  color; Minimum Service Temperature:  -40 degrees F; Maximum Service 

AutoCAD SHX Text
                  Temperature of 180 degrees F; Moisture Vapor Permeability:  0.012 perm inch, 

AutoCAD SHX Text
                  when tested in accordance with ASTM E 96/E 96M; Thickness:  30 mil.; 

AutoCAD SHX Text
                  Connections:  Brush on welding adhesive. 

AutoCAD SHX Text
      C.    Aluminum Jacket: ASTM B 209 (ASTM B 209M) formed aluminum sheet; Thickness:  0.016 

AutoCAD SHX Text
            inch sheet; Finish:  Embossed; Joining:  Longitudinal slip joints and 2 inch laps; 

AutoCAD SHX Text
            Fittings:  0.016 inch thick die shaped fitting covers with factory attached 

AutoCAD SHX Text
            protective liner; Metal Jacket Bands:  3/8 inch wide; 0.015 inch thick aluminum; 

AutoCAD SHX Text
            Metal Jacket Bands:  3/8 inch wide; 0.010 inch thick stainless steel. 

AutoCAD SHX Text
      D.    Stainless Steel Jacket:  ASTM A 666, Type 304 stainless steel; Thickness:  0.010 

AutoCAD SHX Text
            inch; Finish:  Smooth; Metal Jacket Bands:  3/8 inch wide; 0.010 inch thick 

AutoCAD SHX Text
            stainless steel. 

AutoCAD SHX Text
PART 3  EXECUTION

AutoCAD SHX Text
3.01  EXAMINATION

AutoCAD SHX Text
      A.    Verify that piping has been tested before applying insulation materials.

AutoCAD SHX Text
      B.    Verify that surfaces are clean and dry, with foreign material removed.

AutoCAD SHX Text
3.02  INSTALLATION

AutoCAD SHX Text
      A.    Install in accordance with manufacturer's instructions.

AutoCAD SHX Text
      B.    Install in accordance with NAIMA National Insulation Standards.

AutoCAD SHX Text
      C.    Exposed Piping:  Locate insulation and cover seams in least visible locations.

AutoCAD SHX Text
      D.    Insulated pipes conveying fluids below ambient temperature:  Insulate entire system 

AutoCAD SHX Text
            including fittings, valves, unions, flanges, strainers, flexible connections, and 

AutoCAD SHX Text
            expansion joints. 

AutoCAD SHX Text
      E.    Glass fiber insulated pipes conveying fluids below ambient temperature:  Provide 

AutoCAD SHX Text
            vapor barrier jackets, factory-applied or field-applied.  Secure with self-sealing 

AutoCAD SHX Text
            longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with 

AutoCAD SHX Text
            outward clinch expanding staples and vapor barrier mastic; Insulate fittings, 

AutoCAD SHX Text
            joints, and valves with molded insulation of like material and thickness as 

AutoCAD SHX Text
            adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting 

AutoCAD SHX Text
            covers. 

AutoCAD SHX Text
      F.    For hot piping conveying fluids 140 degrees F or less, do not insulate flanges and 

AutoCAD SHX Text
            unions at equipment, but bevel and seal ends of insulation. 

AutoCAD SHX Text
      G.    For hot piping conveying fluids over 140 degrees F, insulate flanges and unions at 

AutoCAD SHX Text
            equipment. 

AutoCAD SHX Text
      H.    Glass fiber insulated pipes conveying fluids above ambient temperature:  Provide 

AutoCAD SHX Text
            standard jackets, with or without vapor barrier, factory-applied or field-applied.  

AutoCAD SHX Text
            Secure with self-sealing longitudinal laps and butt strips with pressure sensitive 

AutoCAD SHX Text
            adhesive.  Secure with outward clinch expanding staples; Insulate fittings, joints, 

AutoCAD SHX Text
            and valves with insulation of like material and thickness as adjoining pipe.  

AutoCAD SHX Text
            Finish with glass cloth and adhesive or PVC fitting covers. 

AutoCAD SHX Text
      I.    Inserts and Shields:  Application:  Piping 2 inches diameter or larger; Shields:  

AutoCAD SHX Text
            Galvanized steel between pipe hangers or pipe hanger rolls and inserts; Insert 

AutoCAD SHX Text
            location:  Between support shield and piping and under the finish jacket; Insert 

AutoCAD SHX Text
            configuration:  Minimum 6 inches long, of same thickness and contour as adjoining 

AutoCAD SHX Text
            insulation; may be factory fabricated; Insert material:  Hydrous calcium silicate 

AutoCAD SHX Text
            insulation or other heavy density insulating material suitable for the planned 

AutoCAD SHX Text
            temperature range. 

AutoCAD SHX Text
      J.    Continue insulation through walls, sleeves, pipe hangers, and other pipe 

AutoCAD SHX Text
            penetrations.  Finish at supports, protrusions, and interruptions.  At fire 

AutoCAD SHX Text
            separations, fire stop penetrations to meet local code requirements. 

AutoCAD SHX Text
      K.    Pipe Exposed in Finished Spaces (less than 10 feet above finished floor):  Finish 

AutoCAD SHX Text
            with Aluminum, Stainless Steel, ABS or PVC jacket and fitting covers. 

AutoCAD SHX Text
3.03  SCHEDULES

AutoCAD SHX Text
      A.    The Contractor may use any of the following insulating materials, at his option, 

AutoCAD SHX Text
            provided the selected material meets with the approval of all State, local 

AutoCAD SHX Text
            authorities and utility company requirements.  Verification of compliance of the 

AutoCAD SHX Text
            selected insulating material and thickness with all State and local codes and 

AutoCAD SHX Text
            utility company requirements is the sole responsibility of the installing 

AutoCAD SHX Text
            Contractor. 

AutoCAD SHX Text
      B.    Plumbing Systems:

AutoCAD SHX Text
            1.    Domestic Hot and Tempered Water Supply and Recirculation:

AutoCAD SHX Text
                  a.    Glass Fiber Insulation:  All Pipe:  Thickness: 1 inch.

AutoCAD SHX Text
                  b.    Flexible Elastomeric Cellular Foam Insulation:  Pipe Size Range:  First 

AutoCAD SHX Text
                        8 feet of pipe from fixture, up to 1 1/4 inch:  Thickness:  1/2 inch.; 

AutoCAD SHX Text
                        All Other Pipe:  Thickness: 1 inch. 

AutoCAD SHX Text
            2.    Domestic Cold Water:

AutoCAD SHX Text
                  a.    Glass Fiber Insulation:  Pipe Size Range:  All Sizes; Thickness:  1/2 

AutoCAD SHX Text
                        inch. 

AutoCAD SHX Text
                  b.    Flexible Elastomeric Cellular Foam Insulation:  Pipe Size Range:  All 

AutoCAD SHX Text
                        Sizes; Thickness:  1/2 inch. 

AutoCAD SHX Text
            3.    Cold Condensate Drains:

AutoCAD SHX Text
                  a.    Glass Fiber Insulation:  Pipe Size Range:  All Sizes; Thickness:  1/2 

AutoCAD SHX Text
                        inch. 

AutoCAD SHX Text
                  b.    Flexible Elastomeric Cellular Foam Insulation:  Pipe Size Range:  All 

AutoCAD SHX Text
                        Sizes; Thickness:  1/2 inch. 

AutoCAD SHX Text
      F.    Other Systems:

AutoCAD SHX Text
            1.    Existing piping in plenum return:

AutoCAD SHX Text
                  a.    Wrap all new and existing storm, sanitary, vent piping and all other 

AutoCAD SHX Text
                        combustible material with wrap that meets the following surface Burning 

AutoCAD SHX Text
                        Characteristics: Flame spread/Smoke developed index of 25/50, maximum, 

AutoCAD SHX Text
                        when tested in accordance with ASTM E 84, NFPA 255, UL 723 or as 

AutoCAD SHX Text
                        required by local jurisdiction. 
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                                        END OF SECTION
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                             SECTION 220720 - PIPING SAFETY COVERS

AutoCAD SHX Text
PART 1  GENERAL

AutoCAD SHX Text
1.01  SECTION INCLUDES

AutoCAD SHX Text
      A.    Piping Safety Covers.

AutoCAD SHX Text
PART 2  PRODUCTS

AutoCAD SHX Text
2.01  MANUFACTURERS

AutoCAD SHX Text
      A.    Acceptable Manufacturer:  Truebro, Inc.

AutoCAD SHX Text
2.02  PIPING INSULATION ACCESSORIES

AutoCAD SHX Text
      A.    Provide products that comply with the following:  Americans With Disabilities Act 

AutoCAD SHX Text
            (ADA), Article 4.19.4; ANSI/ICC A117.1, American National Standard for Accessible 

AutoCAD SHX Text
            Buildings and Facilities; Requirements of applicable building code. 

AutoCAD SHX Text
      B.    Piping Safety Covers:  Truebro Lav-Guard; Characteristics:  Three-piece molded 

AutoCAD SHX Text
            assembly, minimum 1/8 inch wall thickness, with internal ribs to provide air space 

AutoCAD SHX Text
            between piping and piping insulation jacket, molded to receive manufacturer's 

AutoCAD SHX Text
            snap-clip fasteners; Vinyl Material:  Impact-resistant and stain-resistant molded 

AutoCAD SHX Text
            closed-cell anti-microbial vinyl compound, UV-stable, non-fading, non yellowing; 

AutoCAD SHX Text
            having the following performance characteristics:  Burning Characteristics:  0 

AutoCAD SHX Text
            seconds Average Time of Burning (ATB), 0 mm Area of Burning (AEB), when tested in 

AutoCAD SHX Text
            accordance with ASTM D 635; Thermal Conductivity:  K-value 1.17, when tested in 

AutoCAD SHX Text
            accordance with ASTM C 177; Indentation Hardness:  60, minimum, when tested in 

AutoCAD SHX Text
            accordance with ASTM D 2240, using Type A durometer; Trap Assembly Cover:  
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            Three-piece assembly, with removable clean-out nut enclosure; Angle Stop Covers:  

AutoCAD SHX Text
            Formed with hinged cap for access to valve without requiring cover removal; 
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            Configurations:  In accordance with manufacturer's product data for project piping 

AutoCAD SHX Text
            configurations indicated on Drawings; Color:  China White, gloss finish; paintable; 

AutoCAD SHX Text
            Fasteners:  Manufacturer's standard re-usable snap-clip fasteners; wire-tie 
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            fasteners not permitted 
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PART 3  EXECUTION

AutoCAD SHX Text
3.01  EXAMINATION

AutoCAD SHX Text
      A.    Verify that piping configurations are correct type for piping cover component 

AutoCAD SHX Text
            configurations specified. 
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3.02  INSTALLATION

AutoCAD SHX Text
      A.    Install products of this section in accordance with manufacturer's printed 

AutoCAD SHX Text
            installation instructions. 
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3.03  PROTECTION OF INSTALLED PRODUCTS
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      A.    Do not allow damage to installed products by subsequent construction activities; 

AutoCAD SHX Text
            protect products until Substantial Completion. Replace any damaged products prior 

AutoCAD SHX Text
            to occupancy. 
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                                        END OF SECTION
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                                SECTION 221005 - PLUMBING PIPING

AutoCAD SHX Text
PART 1  GENERAL

AutoCAD SHX Text
1.01  SECTION INCLUDES

AutoCAD SHX Text
      A.    Pipe, pipe fittings, valves, and connections for piping systems:  Sanitary sewer, 

AutoCAD SHX Text
            interior; Sanitary sewer, exterior; Domestic water, interior; Domestic and fire 

AutoCAD SHX Text
            service water, exterior; Storm water, interior; Storm water, exterior; Natural gas, 

AutoCAD SHX Text
            interior. 
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PART 2  PRODUCTS

AutoCAD SHX Text
2.01  The Contractor may use any of the following piping materials, at his option, provided the 

AutoCAD SHX Text
      selected material meets with the approval of all State and local authorities and utility 

AutoCAD SHX Text
      company requirements.  Verification of compliance of the selected piping material with 

AutoCAD SHX Text
      local requirements is the sole responsibility of the installing Contractor.  Verify the 

AutoCAD SHX Text
      use of plastic piping systems with the local jurisdiction.  Non-metallic piping systems 

AutoCAD SHX Text
      may not be used in any return air plenum ceiling spaces.  No exceptions. 
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2.02  SANITARY SEWER PIPING, BURIED BEYOND 5 FEET OF BUILDING

AutoCAD SHX Text
      A.    Cast Iron Pipe:  ASTM A 74 service weight; Fittings:  Cast iron; Joint Seals:  ASTM 

AutoCAD SHX Text
            C 564 neoprene gaskets, or lead and oakum. 

AutoCAD SHX Text
      B.    Vitrified Clay Pipe:  ASTM C 700, Standard Strength; Fittings:  Clay; Joints:  

AutoCAD SHX Text
            Bell-and-spigot, with ASTM C 425 compression joint device. 

AutoCAD SHX Text
      C.    ABS Pipe:  ASTM D 2751, ASTM F 628, ASTM D2661, or ASTM D2751; Fittings:  ABS; 

AutoCAD SHX Text
            Joints:  Solvent welded with ASTM D 2235 cement. 
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2.03  SANITARY SEWER PIPING, BURIED WITHIN 5 FEET OF BUILDING

AutoCAD SHX Text
      A.    Cast Iron Pipe:  ASTM A 74 service weight; Fittings:  Cast iron; Joints:  

AutoCAD SHX Text
            Hub-and-spigot, CISPI HSN compression type with ASTM C 564 neoprene gaskets or lead 

AutoCAD SHX Text
            and oakum. 
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      B.    ABS Pipe:  ASTM D 2751, ASTM F 628, ASTM D2661, or ASTM D2751; Fittings:  ABS; 

AutoCAD SHX Text
            Joints:  Solvent welded with ASTM D 2235 cement. 
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2.04  SANITARY SEWER PIPING, ABOVE GRADE

AutoCAD SHX Text
      A.    Cast Iron Pipe:  ASTM A 74, service weight; Fittings:  Cast iron; Joint Seals:  

AutoCAD SHX Text
            ASTM C 564 neoprene gaskets, or lead and oakum. 

AutoCAD SHX Text
      B.    Cast Iron Pipe:  CISPI 301, hubless, service weight; Fittings:  Cast iron; Joints:  

AutoCAD SHX Text
            CISPI 310, neoprene gaskets and stainless steel clamp-and-shield assemblies. 
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2.06  WATER PIPING, BURIED BEYOND 5 FEET OF BUILDING

AutoCAD SHX Text
      A.    Ductile Iron Pipe:  AWWA C151/A21.51; Fittings:  AWWA C110, ductile or gray iron, 

AutoCAD SHX Text
            standard thickness; Joints:  AWWA C111/A21.11, rubber gasket with 3/4 inch diameter 

AutoCAD SHX Text
            rods. 

AutoCAD SHX Text
      B.    Copper Pipe:  ASTM B 42, hard drawn; Fittings:  ASME B16.18, cast copper alloy or 

AutoCAD SHX Text
            ASME B16.22 wrought copper and bronze; Joints:  ASTM B 32, alloy Sn95 solder. 
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2.07  WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING

AutoCAD SHX Text
      A.    Copper Pipe:  ASTM B 42, hard drawn; Fittings:  ASME B16.18, cast copper alloy or 

AutoCAD SHX Text
            ASME B16.22 wrought copper and bronze; Joints:  ASTM B 32, alloy Sn95 solder. 

AutoCAD SHX Text
      B.    Ductile Iron Pipe:  AWWA C151/A21.51; Fittings:  Ductile or gray iron, standard 

AutoCAD SHX Text
            thickness; Joints:  AWWA C111/A21.11, rubber gasket with 3/4 inch diameter rods. 
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2.08  WATER PIPING, ABOVE GRADE

AutoCAD SHX Text
      A.    Copper Tube:  ASTM B 88 (ASTM B 88M), Type L (B), Drawn (H); Fittings:  ASME 

AutoCAD SHX Text
            B16.18, cast copper alloy or ASME B16.22, wrought copper and bronze; Fittings:  

AutoCAD SHX Text
            Cast iron, coated; Joints:  ASTM B 32, alloy Sn95 solder; Joints:  Grooved 

AutoCAD SHX Text
            mechanical couplings. 
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2.09  STORM WATER PIPING, BURIED BEYOND 5 FEET OF BUILDING

AutoCAD SHX Text
      A.    Cast Iron Pipe:  ASTM A 74 service weight; Fittings:  Cast iron; Joint Seals:  ASTM 

AutoCAD SHX Text
            C 564 neoprene gaskets, or lead and oakum. 

AutoCAD SHX Text
      B.    PVC Pipe:  ASTM D 3034 SDR 35; Fittings:  PVC; Joints:  Push-on, using ASTM F 477 

AutoCAD SHX Text
            elastomeric gaskets. 

AutoCAD SHX Text
2.10  STORM WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING

AutoCAD SHX Text
      A.    Cast Iron Pipe:  ASTM A 74 service weight; Fittings:  Cast iron; Joint Seals:  ASTM 

AutoCAD SHX Text
            C 564 neoprene gaskets, or lead and oakum. 

AutoCAD SHX Text
      B.    PVC Pipe:  ASTM D 2665, ASTM D 3034, or ASTM F 679; Fittings:  PVC; Joints:  
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            Push-on, using ASTM F 477 elastomeric gaskets. 
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2.11  STORM WATER PIPING, ABOVE GRADE

AutoCAD SHX Text
      A.    Cast Iron Pipe:  CISPI 301, hubless, service weight; Fittings:  Cast iron; Joints:  

AutoCAD SHX Text
            Neoprene gaskets and stainless steel clamp-and-shield assemblies. 

AutoCAD SHX Text
      D.    ABS Pipe:  ASTM D 2680 or ASTM D 2751; Fittings:  ABS; Joints:  Solvent welded with 

AutoCAD SHX Text
            ASTM D 2235 cement. 

AutoCAD SHX Text
2.14  NATURAL GAS PIPING, ABOVE GRADE

AutoCAD SHX Text
      A.    Steel Pipe:  ASTM A 53/A 53M Schedule 40 black; Fittings:  3" and larger shall be 

AutoCAD SHX Text
            ASME B16.3, malleable iron, or ASTM A 234/A 234M, wrought steel welding type. 

AutoCAD SHX Text
            Threaded fittings may be used on piping 2 1/2" and smaller, except where noted on 

AutoCAD SHX Text
            the drawings or required by code to be welded; Joints:  NFPA 54, threaded or welded 

AutoCAD SHX Text
            to ASME B31.1. 

AutoCAD SHX Text
      B.    Copper Tube: ASTM B 88 (ASTM B 88M), Type K (A) or L (B) annealed; Fittings:  ASME 

AutoCAD SHX Text
            B16.26, cast bronze; Joints:  Flared. 
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2.18  FLANGES, UNIONS, AND COUPLINGS

AutoCAD SHX Text
      A.    Unions for Pipe Sizes 3 Inches and Under:  Ferrous pipe:  Class 150 malleable iron 

AutoCAD SHX Text
            threaded unions; Copper tube and pipe:  Class 150 bronze unions with soldered 

AutoCAD SHX Text
            joints. 

AutoCAD SHX Text
      B.    Flanges for Pipe Size Over 1 Inch:  Ferrous pipe:  Class 150 malleable iron 

AutoCAD SHX Text
            threaded or forged steel slip-on flanges; preformed neoprene gaskets; Copper tube 

AutoCAD SHX Text
            and pipe:  Class 150 slip-on bronze flanges; preformed neoprene gaskets. 

AutoCAD SHX Text
      C.    Grooved and Shouldered Pipe End Couplings:  Housing:  Malleable iron clamps to 

AutoCAD SHX Text
            engage and lock, designed to permit some angular deflection, contraction, and 

AutoCAD SHX Text
            expansion; steel bolts, nuts, and washers; galvanized for galvanized pipe; Sealing 

AutoCAD SHX Text
            gasket:  "C" shape composition sealing gasket. 

AutoCAD SHX Text
      D.    Dielectric Connections:  Union with galvanized or plated steel threaded end, copper 

AutoCAD SHX Text
            solder end, water impervious isolation barrier. 
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2.19  PIPE HANGERS AND SUPPORTS

AutoCAD SHX Text
      A.    Plumbing Piping - Drain, Waste, and Vent:  Conform to MSS SP-58; Hangers for Pipe 

AutoCAD SHX Text
            Sizes 1/2 Inch to 1-1/2 Inches:  Malleable iron, adjustable swivel, split ring; 

AutoCAD SHX Text
            Hangers for Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis; 

AutoCAD SHX Text
            Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods; 

AutoCAD SHX Text
            Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook; Wall Support for Pipe 

AutoCAD SHX Text
            Sizes 4 Inches and Over:  Welded steel bracket and wrought steel clamp; Vertical 

AutoCAD SHX Text
            Support:  Steel riser clamp; Floor Support:  Cast iron adjustable pipe saddle, lock 

AutoCAD SHX Text
            nut, nipple, floor flange, and concrete pier or steel support; Copper Pipe Support: 

AutoCAD SHX Text
            Carbon steel ring, adjustable, copper plated. 

AutoCAD SHX Text
      B.    Plumbing Piping - Water and Gas:  Conform to MSS SP-58; Hangers for Pipe Sizes 1/2 

AutoCAD SHX Text
            Inch to 1-1/2 Inches:  Malleable iron, adjustable swivel, split ring; Hangers for 

AutoCAD SHX Text
            Cold Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis; Hangers for 

AutoCAD SHX Text
            Hot Pipe Sizes 2 Inches to 4 Inches:  Carbon steel, adjustable, clevis; Hangers for 

AutoCAD SHX Text
            Hot Pipe Sizes 6 Inches and Over:  Adjustable steel yoke, cast iron pipe roll, 

AutoCAD SHX Text
            double hanger; Multiple or Trapeze Hangers:  Steel channels with welded supports or 

AutoCAD SHX Text
            spacers and hanger rods; Multiple or Trapeze Hangers for Hot Pipe Sizes 6 Inches 

AutoCAD SHX Text
            and Over:  Steel channels with welded supports or spacers and hanger rods, cast 

AutoCAD SHX Text
            iron roll; Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook; Wall Support 

AutoCAD SHX Text
            for Pipe Sizes 4 Inches and Over:  Welded steel bracket and wrought steel clamp; 

AutoCAD SHX Text
            Wall Support for Hot Pipe Sizes 6 Inches and Over:  Welded steel bracket and 

AutoCAD SHX Text
            wrought steel clamp with adjustable steel yoke and cast iron pipe roll; Vertical 

AutoCAD SHX Text
            Support:  Steel riser clamp; Floor Support for Cold Pipe:  Cast iron adjustable 

AutoCAD SHX Text
            pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support; 

AutoCAD SHX Text
            Floor Support for Hot Pipe Sizes to 4 Inches:  Cast iron adjustable pipe saddle, 

AutoCAD SHX Text
            locknut, nipple, floor flange, and concrete pier or steel support; Floor Support 

AutoCAD SHX Text
            for Hot Pipe Sizes 6 Inches and Over:  Adjustable cast iron pipe roll and stand, 

AutoCAD SHX Text
            steel screws, and concrete pier or steel support; Copper Pipe Support:  Carbon 

AutoCAD SHX Text
            steel ring, adjustable, copper plated. 
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2.20  GATE VALVES (Exterior Utility Service Only)

AutoCAD SHX Text
      A.    Manufacturers:  Conbraco Industries; Nibco, Inc; Milwaukee Valve Company.

AutoCAD SHX Text
      B.    Up To and Including 3 Inches: MSS SP-80, Class 125, bronze body, bronze trim, 

AutoCAD SHX Text
            rising stem, handwheel, inside screw, solid wedge disc, solder or threaded ends. 

AutoCAD SHX Text
            Provide extension to grade and valve box per local jurisdiction and utility company 

AutoCAD SHX Text
            standards.  Post-indicator type were used for fire protection service or when 

AutoCAD SHX Text
            indicated on the Drawings. 

AutoCAD SHX Text
      C.    2 Inches and Larger:  MSS SP-70, Class 125, iron body, bronze trim, outside screw 

AutoCAD SHX Text
            and yoke, handwheel, solid wedge disc, flanged ends.  Provide extension to grade 

AutoCAD SHX Text
            and valve box per local jurisdiction and utility company standards.  Post-indicator 

AutoCAD SHX Text
            type were used for fire protection service or when indicated on the Drawings. 
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2.22  BALL VALVES

AutoCAD SHX Text
      A.    Manufacturers:  Conbraco Industries; Nibco, Inc; Milwaukee Valve Company.

AutoCAD SHX Text
      B.    Construction, 4 Inches and Smaller:  MSS SP-110, Class 150, 400 psi CWP, bronze, 

AutoCAD SHX Text
            two piece body, chrome plated brass ball, regular port, teflon seats and stuffing 

AutoCAD SHX Text
            box ring, blow-out proof stem, lever handle, solder or threaded ends. 
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2.24  BUTTERFLY VALVES

AutoCAD SHX Text
      A.    Manufacturers:  Hammond Valve; Crane Co; Milwaukee Valve Company.

AutoCAD SHX Text
      B.    Construction 1-1/2 Inches and Larger:  MSS SP-67, 200 psi CWP, cast or ductile iron 

AutoCAD SHX Text
            body, nickel-plated ductile iron disc, resilient replaceable EPDM seat, wafer, lug, 

AutoCAD SHX Text
            or grooved ends, extended neck, 10 position lever handle. 

AutoCAD SHX Text
      C.    Provide gear operators for valves 8 inches and larger, and chain-wheel operators 

AutoCAD SHX Text
            for valves mounted over 8 feet above floor. 
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2.25  FLOW CONTROLS

AutoCAD SHX Text
      A.    Manufacturers:  ITT Bell & Gossett; Griswold Controls; Taco, Inc.

AutoCAD SHX Text
      B.    Construction:  Class 125, Brass or bronze body with union on inlet, temperature and 

AutoCAD SHX Text
            pressure test plug on inlet and outlet. 

AutoCAD SHX Text
      C.    Calibration:  Automatically control flow within 5 percent of selected rating, over 

AutoCAD SHX Text
            operating pressure range of 10 times minimum pressure required for control, maximum 

AutoCAD SHX Text
            minimum pressure 3.5 psi. 
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2.26  SWING CHECK VALVES

AutoCAD SHX Text
      A.    Manufacturers:  Hammond Valve; Nibco, Inc; Milwaukee Valve Company.

AutoCAD SHX Text
      B.    Up to 3 Inches:  MSS SP-80, Class 125, bronze body and cap, bronze swing disc with 

AutoCAD SHX Text
            rubber seat, solder or threaded ends. 
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      C.    Over 2 Inches:  MSS SP-71, Class 125, iron body, bronze swing disc, renewable disc 

AutoCAD SHX Text
            seal and seat, flanged or grooved ends. 
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2.28  WATER PRESSURE REDUCING VALVES

AutoCAD SHX Text
      A.    Manufacturers:  Amtrol Inc; Cla-Val Co; Watts Regulator Company.

AutoCAD SHX Text
      B.    Up to 2 Inches:  MSS SP-80, bronze body, stainless steel and thermoplastic internal 

AutoCAD SHX Text
            parts, fabric reinforced diaphragm, strainer, threaded single union ends. 
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      C.    Over 2 Inches:  MSS SP-85, cast iron body, bronze fitted, elastomeric diaphragm and 

AutoCAD SHX Text
            seat disc, flanged. 
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2.29  RELIEF VALVES

AutoCAD SHX Text
      A.    Pressure Relief:  Manufacturers:  Cla-Val Co; Henry Technologies; Watts Regulator 

AutoCAD SHX Text
            Company; AGA Z21.22 certified, bronze body, teflon seat, steel stem and springs, 

AutoCAD SHX Text
            automatic, direct pressure actuated. 

AutoCAD SHX Text
      B.    Temperature and Pressure Relief:  Manufacturers:  Cla-Val Co; Henry Technologies; 

AutoCAD SHX Text
            Watts Regulator Company; AGA Z21.22 certified, bronze body, teflon seat, stainless 

AutoCAD SHX Text
            steel stem and springs, automatic, direct pressure actuated, temperature relief 

AutoCAD SHX Text
            maximum 210 degrees F, capacity ASME (BPV IV) certified and labeled. 
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2.30  STRAINERS

AutoCAD SHX Text
      A.    Manufacturers:  Armstrong International, Inc; Green Country Filtration; WEAMCO.

AutoCAD SHX Text
      B.    Size 2 inch and Under:  Threaded brass body for 175 psi CWP, Y pattern with 1/32 

AutoCAD SHX Text
            inch stainless steel perforated screen. 
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            2.    Class 150, threaded bronze body 300 psi CWP, Y pattern with 1/32 inch 

AutoCAD SHX Text
                  stainless steel perforated screen. 

AutoCAD SHX Text
      C.    Size 1-1/2 inch to 4 inch:  Class 125, flanged iron body, Y pattern with 1/16 inch 

AutoCAD SHX Text
            stainless steel perforated screen. 

AutoCAD SHX Text
      D.    Size 5 inch and Larger:  Class 125, flanged iron body, basket pattern with 1/8 inch 

AutoCAD SHX Text
            stainless steel perforated screen. 
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PART 3  EXECUTION

AutoCAD SHX Text
3.01  EXAMINATION

AutoCAD SHX Text
      A.    Verify that excavations are to required grade, dry, and not over-excavated.
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3.02  PREPARATION

AutoCAD SHX Text
      A.    Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.

AutoCAD SHX Text
      B.    Remove scale and dirt, on inside and outside, before assembly.

AutoCAD SHX Text
      C.    Prepare piping connections to equipment with flanges or unions.
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3.03  INSTALLATION

AutoCAD SHX Text
      A.    Install in accordance with manufacturer's instructions.

AutoCAD SHX Text
      B.    Provide non-conducting dielectric connections wherever jointing dissimilar metals.

AutoCAD SHX Text
      C.    Route piping in orderly manner and maintain gradient.  Route parallel and 

AutoCAD SHX Text
            perpendicular to walls. 

AutoCAD SHX Text
      D.    Install piping to maintain headroom, conserve space, and not interfere with use of 

AutoCAD SHX Text
            space. 

AutoCAD SHX Text
      E.    Group piping whenever practical at common elevations.
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      F.    Install piping to allow for expansion and contraction without stressing pipe, 

AutoCAD SHX Text
            joints, or connected equipment.  
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      G.    Provide clearance in hangers and from structure and other equipment for 

AutoCAD SHX Text
            installation of insulation and access to valves and fittings. 

AutoCAD SHX Text
      H.    Locate all valves and control elements in accessible areas wherever possible to 

AutoCAD SHX Text
            avoid access doors. Provide access where valves and fittings are not exposed or 

AutoCAD SHX Text
            located in accessible areas. Provide ceiling access doors for access to all valves 

AutoCAD SHX Text
            and control elements located above inaccessible ceiling areas.  Provide minimum 12 

AutoCAD SHX Text
            x 12 inch size for hand access, 18 x 18 inch size for shoulder access, and as 

AutoCAD SHX Text
            indicated.  Provide 4 x 4 inch for shut off valves only. Provide rated access doors 

AutoCAD SHX Text
            where installed in fire rated construction.  Review locations prior to 

AutoCAD SHX Text
            fabrication. 
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      I.    Establish elevations of buried piping outside the building to ensure not less than 

AutoCAD SHX Text
            the maximum local frost depth cover.  Install tracer wire on all plastic piping 

AutoCAD SHX Text
            outside the building. 
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      J.    Install vent piping penetrating roofed areas to maintain integrity of roof 

AutoCAD SHX Text
            assembly.  
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      K.    All roofing penetrations shall be flashed and weather sealed by the roofing 

AutoCAD SHX Text
            manufacturer's authorized roofing contractor at this Contractor's expense.  This 

AutoCAD SHX Text
            Contractor shall contract with the factory authorized roofing contractor for the 

AutoCAD SHX Text
            specific roofing system applicable to this Project.  The use of an unauthorized 

AutoCAD SHX Text
            roofing contractor may result in removal and replacement of the penetration systems 

AutoCAD SHX Text
            at this Contractor's expense. 
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      L.    All sanitary vent system terminations shall be a minimum of ten feet from any fresh 

AutoCAD SHX Text
            air intake and twenty-five feet on medical facilities (hospitals, clinics, etc.) 
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      M.    Where pipe support members are welded to structural building framing, scrape, brush 

AutoCAD SHX Text
            clean, and apply one coat of zinc rich primer to welding. 
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      N.    Provide support for utility meters in accordance with requirements of utility 

AutoCAD SHX Text
            companies. 

AutoCAD SHX Text
      O.    Prepare exposed, unfinished pipe, fittings, supports, and accessories ready for 

AutoCAD SHX Text
            finish painting.   

AutoCAD SHX Text
      P.    Paint all exterior above grade piping with a minimum of two coats of paint, color 

AutoCAD SHX Text
            to match roof or wall surface to which it is attached; Copper pipe Apply vinyl etch 

AutoCAD SHX Text
            primer immediately following cleaning. EXT 5.5A Alkyd:  Vinyl Wash Primer MPI #80, 

AutoCAD SHX Text
            Alkyd MPI #8, 9 or 94, Semi-gloss; Steel pipe: Apply alkyd metal primer immediately 

AutoCAD SHX Text
            following cleaning. EXT 5.1D Alkyd:  Alkyd Metal Primer MPI #79, Alkyd MPI # 94, 

AutoCAD SHX Text
            semi-gloss; Plastic pipe: Apply alkyd bonding primer immediately following 

AutoCAD SHX Text
            cleaning. EXT 6.8B Alkyd:  Bonding Primer MPI #17 or 69, Alkyd MPI #8, 9 or 94. 

AutoCAD SHX Text
      Q.    Excavate, bedding and backfill shall be in accordance with applicable sections of 

AutoCAD SHX Text
            this Specification. 
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      R.    Pipe vents from gas pressure reducing valves to outdoors and terminate in weather 

AutoCAD SHX Text
            proof hood, unless of the ventless design and approved by the local jurisdiction 

AutoCAD SHX Text
            and the local utility company regulates. 

AutoCAD SHX Text
      S.    The use of sanitary tee fittings will not be permitted.  Utilize wye fittings in 

AutoCAD SHX Text
            lieu of tee fittings for all intersections of drainage piping. 

AutoCAD SHX Text
      T.    Provide sleeves when penetrating footings, masonry walls and floors. Seal and fire 

AutoCAD SHX Text
            stop pipe and sleeve penetrations to achieve fire resistance equivalent to fire 

AutoCAD SHX Text
            separation required.  All penetrations through footings and floors shall be sealed 

AutoCAD SHX Text
            water tight. 

AutoCAD SHX Text
      U.    Whereever piping is located within 1.5 inches of the nearest edge of studs, joists, 

AutoCAD SHX Text
            rafters or similar members, provide minimum 0.062 inch thick steel protective 

AutoCAD SHX Text
            shield plates extending 2" above and below the pipe being protected.  Shield plates 

AutoCAD SHX Text
            may be omitted on cast iron piping only. 

AutoCAD SHX Text
      V.    Inserts:  Provide inserts for placement in concrete formwork; Provide inserts for 

AutoCAD SHX Text
            suspending hangers from reinforced concrete slabs and sides of reinforced concrete 

AutoCAD SHX Text
            beams; Provide hooked rod to concrete reinforcement section for inserts carrying 

AutoCAD SHX Text
            pipe over 4 inches; Where concrete slabs form finished ceiling, locate inserts 

AutoCAD SHX Text
            flush with slab surface; Where inserts are omitted, drill through concrete slab 

AutoCAD SHX Text
            from below and provide through-bolt with recessed square steel plate and nut 

AutoCAD SHX Text
            recessed into and grouted flush with slab. 
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      W.    Pipe Hangers and Supports:  Install in accordance with ASME B31.9, ASTM F 708, and 

AutoCAD SHX Text
            MSS SP-89; Support horizontal piping as scheduled; Install hangers to provide 

AutoCAD SHX Text
            minimum 1/2 inch space between finished covering and adjacent work; Place hangers 

AutoCAD SHX Text
            within 12 inches of each horizontal elbow; Use hangers with 1-1/2 inch minimum 

AutoCAD SHX Text
            vertical adjustment.  Design hangers for pipe movement without disengagement of 

AutoCAD SHX Text
            supported pipe; Support vertical piping at every other floor.  Support riser piping 

AutoCAD SHX Text
            independently of connected horizontal piping; Where several pipes can be installed 

AutoCAD SHX Text
            in parallel and at same elevation, provide multiple or trapeze hangers; Provide 

AutoCAD SHX Text
            copper plated hangers and supports for copper piping; Prime coat exposed steel 

AutoCAD SHX Text
            hangers and supports.  Hangers and supports located in crawl spaces, pipe shafts, 

AutoCAD SHX Text
            and suspended ceiling spaces are not considered exposed; Provide hangers adjacent 

AutoCAD SHX Text
            to motor driven equipment with vibration isolation; Support cast iron drainage 

AutoCAD SHX Text
            piping at every joint. 
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3.04  APPLICATION

AutoCAD SHX Text
      A.    Install unions downstream of valves and at equipment or apparatus connections.

AutoCAD SHX Text
      B.    Install ball or butterfly valves for shut-off and to isolate equipment, part of 

AutoCAD SHX Text
            systems, or vertical risers. 

AutoCAD SHX Text
      C.    Install globe, ball, or butterfly valves for throttling, bypass, or manual flow 

AutoCAD SHX Text
            control services. 

AutoCAD SHX Text
      D.    Provide lug end butterfly valves adjacent to equipment when provided to isolate 

AutoCAD SHX Text
            equipment. 

AutoCAD SHX Text
      E.    Provide spring loaded check valves on discharge of water pumps.

AutoCAD SHX Text
      F.    Provide plug or gas service rated ball valves in natural gas systems for shut-off 

AutoCAD SHX Text
            service. 

AutoCAD SHX Text
      G.    Provide plug or gas service rated ball valves in propane gas systems for shut-off 

AutoCAD SHX Text
            service. 

AutoCAD SHX Text
      H.    Provide automatic flow controls valves in water recirculating systems where 

AutoCAD SHX Text
            indicated. 
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      I.    Provide spring loaded check valves when located on the discharge of pumps.
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3.05  TOLERANCES

AutoCAD SHX Text
      A.    Interior Drainage Piping:  Establish invert elevations within 1/2 inch vertically 

AutoCAD SHX Text
            of location indicated and slope to drain at minimum of 1/4 inch per foot slope, 

AutoCAD SHX Text
            unless noted otherwise on the Drawings. 

AutoCAD SHX Text
      B.    Exterior Drainage Piping: Establish invert elevations within 1/2 inch vertically of 

AutoCAD SHX Text
            location indicated and slope to drain at a minimum of 1% grade, unless noted 

AutoCAD SHX Text
            otherwise on the Drawings.  Verify all invert elevations prior to commencing work. 
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      C.    Water Piping:  Slope at minimum of 1/32 inch per foot and arrange to drain at low 

AutoCAD SHX Text
            points. 
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3.06  DISINFECTION OF DOMESTIC WATER PIPING SYSTEM

AutoCAD SHX Text
      A.    Prior to starting work, verify system is complete, flushed and clean.

AutoCAD SHX Text
      B.    Ensure Ph of water to be treated is between 7.4 and 7.6 by adding alkali (caustic 

AutoCAD SHX Text
            soda or soda ash) or acid (hydrochloric). 

AutoCAD SHX Text
      C.    Inject disinfectant, free chlorine in liquid, powder, tablet or gas form, 

AutoCAD SHX Text
            throughout system to obtain 50 to 80 mg/L residual. 

AutoCAD SHX Text
      D.    Bleed water from outlets to ensure distribution and test for disinfectant residual 

AutoCAD SHX Text
            at minimum 15 percent of outlets. 
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      E.    Maintain disinfectant in system for 24 hours.

AutoCAD SHX Text
      F.    If final disinfectant residual tests less than 25 mg/L, repeat treatment.

AutoCAD SHX Text
      G.    Flush disinfectant from system until residual equal to that of incoming water or 

AutoCAD SHX Text
            1.0 mg/L. 

AutoCAD SHX Text
      H.    Take samples no sooner than 24 hours after flushing, from 10 percent of outlets and 

AutoCAD SHX Text
            from water entry, and analyze in accordance with AWWA C651. 
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3.07  SERVICE CONNECTIONS

AutoCAD SHX Text
      A.    Provide new sanitary and storm sewer services as indicated on the Drawings.  Before 

AutoCAD SHX Text
            commencing work check invert elevations required for sewer connections, confirm 

AutoCAD SHX Text
            inverts and ensure that these can be properly connected with slope for drainage and 

AutoCAD SHX Text
            cover to avoid freezing. Removal, rework or corrections to sewer services as a 

AutoCAD SHX Text
            result of the Contractor's failure to confirm invert elevations prior to the start 

AutoCAD SHX Text
            of construction, regardless of the information contained on the Drawings, shall be 

AutoCAD SHX Text
            the sole responsibility of the Contractor.  Report any discrepancies difficulties 

AutoCAD SHX Text
            to the Engineer prior to the start of construction. 
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      B.    Provide new water service complete with approved reduced pressure backflow 

AutoCAD SHX Text
            preventer and water meter with by-pass valves (where permitted by local 

AutoCAD SHX Text
            authorities), pressure reducing valve (where pressure exceeds 80 psi); Provide 

AutoCAD SHX Text
            sleeve in wall for service main and support at wall with reinforced concrete 

AutoCAD SHX Text
            bridge.  Calk enlarged sleeve and make watertight with pliable material.  Anchor 

AutoCAD SHX Text
            service main inside to concrete wall; Provide 18 gage galvanized sheet metal sleeve 

AutoCAD SHX Text
            around service main to 2 inches above floor and 3 feet minimum below grade.  Size 

AutoCAD SHX Text
            for minimum of 2 inches of loose batt insulation stuffing. 
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      C.    Provide new gas services complete with gas meter and regulators.  Gas service 

AutoCAD SHX Text
            distribution piping shall have initial minimum pressure as indicated on the 

AutoCAD SHX Text
            drawings.  Provide appropriately sized regulators on each line serving gas 

AutoCAD SHX Text
            appliances, sized in accordance with the manufacturers recommendations based on the 

AutoCAD SHX Text
            sizing parameters indicated on the Drawings.  The entire gas service and piping 

AutoCAD SHX Text
            installation shall comply with the local jurisdiction and the regulations of the 

AutoCAD SHX Text
            serving utility. 
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3.08  SCHEDULES

AutoCAD SHX Text
      A.    Pipe Hanger Spacing:

AutoCAD SHX Text
            1.    Metal Piping:

AutoCAD SHX Text
                  a.    Pipe size:  1/2 inches to 1-1/4 inches:  Maximum hanger spacing:  6.5 

AutoCAD SHX Text
                        ft; Hanger rod diameter:  3/8 inches. 

AutoCAD SHX Text
                  b.    Pipe size:  1-1/2 inches to 2 inches:  Maximum hanger spacing:  10 ft; 

AutoCAD SHX Text
                        Hanger rod diameter:  3/8 inch. 

AutoCAD SHX Text
                  c.    Pipe size:  2-1/2 inches to 3 inches:  Maximum hanger spacing:  10 ft; 

AutoCAD SHX Text
                        Hanger rod diameter:  1/2 inch. 

AutoCAD SHX Text
                  d.    Pipe size:  4 inches to 6 inches:  Maximum hanger spacing:  10 ft; 

AutoCAD SHX Text
                        Hanger rod diameter:  5/8 inch. 

AutoCAD SHX Text
            2.    Plastic Piping:
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                  a.    Pipe size:  1/2 inches to 6 inches:  Maximum hanger spacing:  6 ft; 

AutoCAD SHX Text
                        Hanger rod diameter:  3/8 inch. 
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                                        END OF SECTION
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                          SECTION 221006 - PLUMBING PIPING SPECIALTIES
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PART 1  GENERAL

AutoCAD SHX Text
1.01  SECTION INCLUDES

AutoCAD SHX Text
      A.    Drains; Cleanouts; Hose bibbs; Hydrants; Backwater valves; Backflow preventers; 

AutoCAD SHX Text
            Water hammer arrestors; Interceptors; Thermostatic mixing valves. 

AutoCAD SHX Text
PART 2  PRODUCTS
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2.01  BACK WATER VALVES

AutoCAD SHX Text
      A.    Manufacturers:  Jay R. Smith Manufacturing Company; Savko Plastic Pipe & Fittings, 

AutoCAD SHX Text
            Inc; Zurn Industries. 
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      B.    Cast Iron Back Water Valves:  ANSI A112.21.2M; lacquered cast iron body and cover, 

AutoCAD SHX Text
            brass valve, extension sleeve, and access cover. 
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      C.    Plastic Back Water Valves:  ABS or PVC body and valve, extension sleeve, and access 

AutoCAD SHX Text
            cover. 
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2.02  BACKFLOW PREVENTERS

AutoCAD SHX Text
      A.    Manufacturers:  Conbraco Industries; Watts Regulator Company; Zurn Industries, Inc.
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2.03  WATER HAMMER ARRESTORS

AutoCAD SHX Text
      A.    Manufacturers:  Jay R. Smith Manufacturing Company; Watts Regulator Company; Zurn 

AutoCAD SHX Text
            Industries, Inc. 

AutoCAD SHX Text
      B.    Water Hammer Arrestors:  Stainless steel or copper construction, bellows type sized 

AutoCAD SHX Text
            in accordance with PDI-WH 201, precharged suitable for operation in temperature 

AutoCAD SHX Text
            range 34 to 250 degrees F and maximum 150 psi working pressure. 
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PART 3  EXECUTION

AutoCAD SHX Text
3.01  INSTALLATION

AutoCAD SHX Text
      A.    Install in accordance with manufacturer's instructions.

AutoCAD SHX Text
      B.    Extend cleanouts to finished floor or wall surface.  Lubricate threaded cleanout 

AutoCAD SHX Text
            plugs with mixture of graphite and linseed oil.  Ensure clearance at cleanout for 

AutoCAD SHX Text
            rodding of drainage system. 

AutoCAD SHX Text
      C.    Encase exterior cleanouts in concrete flush with grade.
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      D.    Install floor cleanouts at elevation to accommodate finished floor for a completely 

AutoCAD SHX Text
            flush installation. 

AutoCAD SHX Text
      E.    Install approved potable water protection devices on plumbing lines where 

AutoCAD SHX Text
            contamination of domestic water may occur; on boiler feed water lines, janitor 

AutoCAD SHX Text
            rooms, fire sprinkler systems, premise isolation, irrigation systems, flush valves, 

AutoCAD SHX Text
            drink mixing stations, interior and exterior hose bibbs and all other locations 

AutoCAD SHX Text
            required by Codes. 
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      F.    Pipe relief from backflow preventer to nearest drain.

AutoCAD SHX Text
      G.    Install water hammer arrestors complete with accessible isolation valve on hot and 

AutoCAD SHX Text
            cold water supply piping to all fixtures and equipment. 
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                                        END OF SECTION

AutoCAD SHX Text
                              SECTION 223000 - PLUMBING EQUIPMENT
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PART 1  GENERAL

AutoCAD SHX Text
1.01  SECTION INCLUDES
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      A.    Water Heaters; Commercial gas fired water heaters; Commercial gas fired 

AutoCAD SHX Text
            instantaneous water heaters; Commercial electric water heaters; Electric 

AutoCAD SHX Text
            instantaneous water heaters; Water softeners; Pumps; Circulators; Sewage Ejectors; 

AutoCAD SHX Text
            Sump Pumps; Water pressure booster system. 
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PART 2  PRODUCTS
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2.01  WATER HEATER MANUFACTURERS

AutoCAD SHX Text
      A.    A.O. Smith Water Products Co.;   Bock Water Heaters, Inc.; Rheem Manufacturing 

AutoCAD SHX Text
            Company.; PVI. 
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2.02  COMMERCIAL GAS FIRED WATER HEATERS

AutoCAD SHX Text
      A.    Type:  Automatic, natural gas-fired, vertical storage

AutoCAD SHX Text
      B.    Performance:  Maximum working pressure:  150 psig; Equipment performance and 

AutoCAD SHX Text
            accessories shall be as scheduled on the Drawings and specified herein.  Inclusion 

AutoCAD SHX Text
            in both locations is not a prerequisite to inclusion in the Contract.  Equipment 

AutoCAD SHX Text
            and accessories specified in either location shall be included in the Contract.  

AutoCAD SHX Text
            Provide all necessary accessories and connections as required for a complete, 

AutoCAD SHX Text
            functional system. 

AutoCAD SHX Text
      C.    Tank:  Glass or copper lined welded steel ASME labeled when required by code; 

AutoCAD SHX Text
            multiple flue passages, 4 inch diameter inspection port, thermally insulated with 

AutoCAD SHX Text
            minimum 2 inches polyurethane, encased in corrosion-resistant steel jacket; 

AutoCAD SHX Text
            baked-on enamel finish; floor shield and legs. 

AutoCAD SHX Text
      D.    Accessories:  Brass water connections and dip tube, drain valve, magnesium anode, 

AutoCAD SHX Text
            and ASME rated temperature and pressure relief valve and heat trap fittings for hot 

AutoCAD SHX Text
            and cold water connections; Water Connections: Brass; Dip tube: Crosslinked 

AutoCAD SHX Text
            polyethylene (PEX) or brass; Drain Valve; Anode: Magnesium; Temperature and 

AutoCAD SHX Text
            Pressure Relief Valve: ASME labeled. 

AutoCAD SHX Text
      E.    Certification:  As automatic storage water heater and for operation at 180 degrees 

AutoCAD SHX Text
            F (82 degrees C) for operation on combustible floors. 

AutoCAD SHX Text
      F.    Controls:  Automatic water thermostat with temperature range adjustable from 110 to 

AutoCAD SHX Text
            180 degrees F (43 to 82 degrees C), automatic reset high temperature limiting 

AutoCAD SHX Text
            thermostat factory set at 195 degrees F, gas pressure regulator, multi-ribbon or 

AutoCAD SHX Text
            tubular burner, 100 percent safety shut-off pilot and thermocouple, flue baffle and 

AutoCAD SHX Text
            draft hood. 
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2.03  COMMERCIAL GAS FIRED INSTANTANEOUS WATER HEATERS

AutoCAD SHX Text
      A.    Type: Automatic, natural gas-fired, fully modulating, tankless.

AutoCAD SHX Text
      B.    Performance:  Maximum working pressure: 150 psig (1000 kPa); Equipment performance 

AutoCAD SHX Text
            and accessories shall be as scheduled on the Drawings and specified herein. 

AutoCAD SHX Text
            Inclusion in both locations is not a prerequisite to inclusion in the Contract. 
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            Equipment and accessories specified in either location shall be included in the 

AutoCAD SHX Text
            Contract. Provide all necessary accessories and connections as required for a 

AutoCAD SHX Text
            complete, functional system. 
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      C.    Accessories: Brass or bronze water connections and waterways, integral flow 

AutoCAD SHX Text
            regulator, and ASME rated temperature and pressure relief valve and heat trap 

AutoCAD SHX Text
            fittings for hot and cold water connections; Water Connections: Brass; Coil: 

AutoCAD SHX Text
            Copper; Burners: Stainless steel. 
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      D.    Certification: As automatic fully modulating tankless water heater and for 

AutoCAD SHX Text
            operation at 180 degrees F (82 degrees C) for operation on combustible floors. 

AutoCAD SHX Text
      E.    Controls: Automatic water thermostat with temperature range adjustable from 110 to 

AutoCAD SHX Text
            180 degrees F (43 to 82 degrees C), automatic reset high temperature limiting 

AutoCAD SHX Text
            thermostat factory at 195 degrees F (90 degrees C), gas pressure regulator, 100 

AutoCAD SHX Text
            percent safety shut-off pilot and thermocouple, flue baffle and draft hood. 
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2.04  COMMERCIAL ELECTRIC WATER HEATERS

AutoCAD SHX Text
      A.    Type:  Factory-assembled and wired, electric, vertical or horizontal storage as 

AutoCAD SHX Text
            specified. 

AutoCAD SHX Text
      B.    Performance:  Maximum working pressure:  150 psig; Equipment performance and 

AutoCAD SHX Text
            accessories shall be as scheduled on the Drawings and specified herein.  Inclusion 

AutoCAD SHX Text
            in both locations is not a prerequisite to inclusion in the Contract.  Equipment 

AutoCAD SHX Text
            and accessories specified in either location shall be included in the Contract.  

AutoCAD SHX Text
            Provide all necessary accessories and connections as required for a complete, 

AutoCAD SHX Text
            functional system. 

AutoCAD SHX Text
      C.    Electrical Characteristics:  As indicated on the Drawings; Verify that proper power 

AutoCAD SHX Text
            supply is available prior to ordering equipment.  Verify proper voltage, phase and 

AutoCAD SHX Text
            current rating of power supply and inform Engineer of any deviations prior to 

AutoCAD SHX Text
            order, connection of equipment or start-up.  Responsibility for verification of 

AutoCAD SHX Text
            proper power supply voltage and any product returns or damage resulting from 

AutoCAD SHX Text
            incorrect connections shall rest with this Contractor. 

AutoCAD SHX Text
      D.    Tank:  Glass lined or copper lined welded steel; ASME labeled pressure vessel when 

AutoCAD SHX Text
            required by code, 4 inch diameter inspection port, thermally insulated with minimum 

AutoCAD SHX Text
            2 inches polyurethane encased in corrosion-resistant steel jacket; baked-on enamel 

AutoCAD SHX Text
            finish. 
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      E.    Controls:  Automatic immersion water thermostat; externally adjustable temperature 

AutoCAD SHX Text
            range from 60 to 180 degrees F, flanged or screw-in nichrome elements, high 

AutoCAD SHX Text
            temperature limit thermostat. 

AutoCAD SHX Text
      F.    Accessories:  Brass water connections and dip tube, drain valve, magnesium anode, 

AutoCAD SHX Text
            and ASME rated temperature and pressure relief valve and heat trap fittings for hot 

AutoCAD SHX Text
            and cold water connections; Water connections: Brass; Dip tube: Crosslinked 

AutoCAD SHX Text
            polyethylene (PEX) or brass; Drain Valve; Anode: Magnesium; Temperature and 

AutoCAD SHX Text
            Pressure Relief Valve: ASME labeled. 

AutoCAD SHX Text
      G.    Controls:  Ventilated control cabinet, factory-wired with solid state progressive 

AutoCAD SHX Text
            sequencing step controller, fuses, magnetic contactors, control transformer, pilot 

AutoCAD SHX Text
            lights indicating main power and heating steps, control circuit toggle switch, 

AutoCAD SHX Text
            electronic low-water (probe-type) cut-off, high temperature limit thermostat, 

AutoCAD SHX Text
            flush-mounted temperature and pressure gages. 

AutoCAD SHX Text
      H.    Heating Elements:  Flange-mounted immersion elements; individual elements sheathed 
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AutoCAD SHX Text
            with Incoloy corrosion-resistant metal alloy, rated less than 75 Watts per square 

AutoCAD SHX Text
            inch. 

AutoCAD SHX Text
2.06  WATER SOFTENERS

AutoCAD SHX Text
      A.    Manufacturers:  Culligan International Company; Sterling Water Systems, LLC.

AutoCAD SHX Text
      B.    Performance:  Equipment performance and accessories shall be as scheduled on the 

AutoCAD SHX Text
            Drawings and specified herein.  Inclusion in both locations is not a prerequisite 

AutoCAD SHX Text
            to inclusion in the Contract.  Equipment and accessories specified in either 

AutoCAD SHX Text
            location shall be included in the Contract.  Provide all necessary accessories and 

AutoCAD SHX Text
            connections as required for a complete, functional system; Electrical 

AutoCAD SHX Text
            Characteristics:  As indicated on the Drawings. 
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      C.    Control:  Brass control valve cycled to regenerate from one to twelve day period.
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2.07  IN-LINE CIRCULATOR PUMPS

AutoCAD SHX Text
      A.    Manufacturers:  Armstrong Pumps Inc; ITT Bell & Gossett; Sterling Fluid Systems; 

AutoCAD SHX Text
            Taco, Inc.. 

AutoCAD SHX Text
      B.    Casing:  Bronze, rated for 125 psig working pressure; Impeller:  Bronze; Shaft:  

AutoCAD SHX Text
            Alloy steel with integral thrust collar and two oil lubricated bronze sleeve 

AutoCAD SHX Text
            bearings; Seal:  Carbon rotating against a stationary ceramic seat; Drive:  

AutoCAD SHX Text
            Flexible coupling. 

AutoCAD SHX Text
      C.    Performance:  Equipment performance and accessories shall be as scheduled on the 

AutoCAD SHX Text
            Drawings and specified herein.  Inclusion in both locations is not a prerequisite 

AutoCAD SHX Text
            to inclusion in the Contract.  Equipment and accessories specified in either 

AutoCAD SHX Text
            location shall be included in the Contract.  Provide all necessary accessories and 

AutoCAD SHX Text
            connections as required for a complete, functional system; Electrical 

AutoCAD SHX Text
            Characteristics:  As indicated on the Drawings; Verify that proper power supply is 

AutoCAD SHX Text
            available prior to ordering equipment.  Verify proper voltage, phase and current 

AutoCAD SHX Text
            rating of power supply and inform Engineer of any deviations prior to order, 

AutoCAD SHX Text
            connection of equipment or start-up.  Responsibility for verification of proper 

AutoCAD SHX Text
            power supply voltage and any product returns or damage resulting from incorrect 

AutoCAD SHX Text
            connections shall rest with this Contractor. 
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PART 3  EXECUTION

AutoCAD SHX Text
3.01  INSTALLATION

AutoCAD SHX Text
      A.    Install plumbing equipment in accordance with manufacturer's instructions, as 

AutoCAD SHX Text
            required by code, and complying with conditions of certification, if any. 

AutoCAD SHX Text
      B.    Provide concrete equipment bases for all floor mounted plumbing equipment.

AutoCAD SHX Text
      C.    Coordinate with plumbing piping and related fuel piping, gas venting, and 

AutoCAD SHX Text
            electrical work as applicable to achieve operating system. 
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      D.    Pumps:  
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            1.    Ensure shaft length allows sump pumps to be located minimum 24 inches below 

AutoCAD SHX Text
                  lowest invert into sump pit and minimum 6 inches clearance from bottom of 

AutoCAD SHX Text
                  sump pit. 
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            2.    Provide air cock and drain connection on horizontal pump casings.

AutoCAD SHX Text
            3.    Provide line sized isolating valve and strainer on suction and line sized 

AutoCAD SHX Text
                  soft seated check valve and balancing valve on discharge. 

AutoCAD SHX Text
            4.    Decrease from line size with long radius reducing elbows or reducers.  

AutoCAD SHX Text
                  Support piping adjacent to pump such that no weight is carried on pump 

AutoCAD SHX Text
                  casings.  Provide supports under elbows on pump suction and discharge line 

AutoCAD SHX Text
                  sizes 4 inches and over. 

AutoCAD SHX Text
            5.    Ensure pumps operate at specified system fluid temperatures without vapor 

AutoCAD SHX Text
                  binding and cavitation, are non-overloading in parallel or individual 

AutoCAD SHX Text
                  operation, and operate within 25 percent of midpoint of published maximum 

AutoCAD SHX Text
                  efficiency curve. 
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            6.    Align and verify alignment of base mounted pumps prior to start-up.
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            7.    Verify that proper power supply is available prior to ordering equipment.  

AutoCAD SHX Text
                  Verify proper voltage, phase and current rating of power supply and inform 

AutoCAD SHX Text
                  Engineer of any deviations prior to order, connection of equipment or 

AutoCAD SHX Text
                  start-up.  Responsibility for verification of proper power supply voltage and 

AutoCAD SHX Text
                  any product returns or damage resulting from incorrect connections shall rest 

AutoCAD SHX Text
                  with this Contractor. 
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            8.    Refer to vibration isolation requirements specified in Vibration Isolation 
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                  section of this Specification. 
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                                        END OF SECTION
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                              SECTION 224000 - PLUMBING FIXTURES
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PART 1  GENERAL

AutoCAD SHX Text
1.01  SECTION INCLUDES

AutoCAD SHX Text
      A.    All plumbing fixtures as scheduled on the Drawings.
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PART 3  EXECUTION

AutoCAD SHX Text
3.01  EXAMINATION

AutoCAD SHX Text
      A.    Verify that walls and floor finishes are prepared and ready for installation of 

AutoCAD SHX Text
            fixtures. 
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      B.    Verify that electric power is available and of the correct characteristics.
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3.02  PREPARATION

AutoCAD SHX Text
      A.    Rough-in fixture piping connections in accordance with minimum sizes indicated in 
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            fixture rough-in schedule for particular fixtures. 
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3.03  INSTALLATION
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      A.    Install each fixture with trap, easily removable for servicing and cleaning.
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      B.    Install each fixture using brass angle ball stop valves for hot and cold water 
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            connections as applicable.  Non-metallic valves or non-ball valve type stops will 
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            not be accepted. 
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      C.    Provide chrome plated rigid or flexible supplies to fixtures with specified stops, 
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            reducers, and escutcheons. 
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      D.    Install components level and plumb.
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      E.    Install and secure fixtures in place with wall carriers, wall supports and bolts.
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      F.    Seal fixtures to wall and floor surfaces with sealant, color to match fixture.
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      G.    Solidly attach floor mounted water closets to floor with lag screws.   Lead 
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            flashing is not intended hold fixture in place. 
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      H.    Install fixtures and fittings in accordance with the manufacturer's instructions 
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            and in accordance with the ICC (IPC) or UPC. 
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      I.    When fixtures require both hot water and cold water supplies, provide the hot water 
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            supply to the left of the cold water supply. 
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      J.    Install off-the-floor supports to conform to ASME A112.6.1M.
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3.04  INTERFACE WITH WORK OF OTHER SECTIONS
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      A.    Review millwork shop drawings.  Confirm location and size of fixtures and openings 
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            before rough-in and installation. 

AutoCAD SHX Text
3.05  CLEANING
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      A.    Clean plumbing fixtures and equipment.
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3.06  PROTECTION

AutoCAD SHX Text
      A.    Protect installed products from damage due to subsequent construction operations.
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      B.    Repair or replace damaged products before date of Substantial Completion.
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3.07  FIELD INSPECTION

AutoCAD SHX Text
      A.    Continue inspection during installation and testing.
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      B.    Correct or replace all rejected equipment prior to installation.
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REMOTE CONDENSING
UNITS ON ROOF. VERIFY
EXACT LOCATION WITH
ARCHITECTURAL AND
MECHANICAL ROOF PLANS.

EXHAUST/MUA FAN UNITS
ON ROOF. VERIFY EXACT
LOCATION WITH
ARCHITECTURAL AND
MECHANICAL ROOF PLANS. OFFICE
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EQUIPMENT FLOOR PLAN
SCALE: 1/4" = 1'-0"

KDS Note:
The KDS equipment will be installed by KDS
supplier. Coordinate install and requirements
with Vendor.

TENANT IMPROVEMENT
FOR

info@landmarkphx.com

ARIZONA   NEW ENGLAND

LANDMARK
K I T C H E N  D E S I G N,  L L C

FOODSERVICE  CONSULTANT:

www.landmarkphx.com

TEL: (602) 443-0344

1  CROSSCHECK  6/11/19  SA



INDICATED IN THE EQUIPMENT SCHEDULE AND SPOT PLANS.

FURNISHED BY THE K.E.C. AS PART OF THE EQUIPMENT.
ALL ITEMS SHOWN WITH P.I. CONNECTIONS PLUG INTO RECEPTACLES

TERMINATE ALL CONNECTIONS FOR THE EQUIPMENT IN THE LOCATIONS 
PRE-WIRING AND PLUMBING PRE-PIPING IS TO HAVE THE K.E.C. EXTEND TO AND 
THE INTENT OF THE DRAWINGS AND SPECIFICATIONS REGARDING ELECTRICAL

ROUGH-IN BUILDING SERVICES AND FINAL CONNECTION TO ALL FOOD
ELECTRICAL, PLUMBING AND MECHANICAL CONTRACTORS TO PROVIDE ALL

WHEN EQUIPMENT IS NOTED AS EXISTING, UTILITY REQUIREMENTS SHOULD MATCH 

ON ROUGH-IN PLAN, CAP HIS WORK AND MAKE FINAL CONNECTIONS AFTER
CONTRACTOR SHALL STUB-UP INTO VALVE COMPARTMENT AT HEIGHT INDICATED
WHERE INDICATED TO CONNECT IN OR THROUGH A VALVE COMPARTMENT,
EXISTING AS INDICATED ON THE MANUFACTURER'S DATA PLATE.

ALL CONNECTIONS SHOWN IN THE SCHEDULE ARE SIZED AS THEY

CONNECTIONS SHOWN ARE FOR ONE UNIT.  TO DETERMINE TOTAL
REQUIREMENTS, MULTIPLY BY NUMBER IN QUANTITY COLUMN.

EQUIPMENT IS IN PLACE.

3.

4.

ACTUALLY OCCUR ON THE EQUIPMENT.
1.

2.

NOTES:

SERVICE EQUIPMENT.

6.

7.

5.

STANDARDS BY APPROVED FABRICATOR.
ALL S/S CUSTOM FABRICATION TO BE MANUFACTURED TO NSF

CUSTOM REFRIGERATION TO BE FABRICATED TO NSF STANDARDS2.

1.

NOTE:

BY CERTIFIED NSF FABRICATOR.
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ELECTRICAL NOTES

OTHERWISE NOTED. ALL DISCONNECT SWITCHES REQUIRED ARE TO BE FURNISHED AND INSTALLED BY THE ELECTRICIAN AT TIME OF INSTALLATION.

E.C. TO PROVIDE ANY INTERCONNECTIONS BETWEEN KITCHEN FIRE SUPPRESSION SYSTEM AND MAIN BUILDING FIRE SYSTEM AS REQUIRED.

FOR FURTHER BLDG ELECTRICAL REQUIREMENTS (TELEPHONES, CLOCKS, SIGNS, EXHAUST HOOD SWITCHING, ETC.) SEE OTHER PLANS.

REQUIREMENTS SHOWN ARE FOR FOOD SERVICE EQUIPMENT ONLY. SEE ARCHITECTURAL DRAWINGS FOR ADDITIONAL REQUIREMENTS.

KITCHEN EQUIPMENT CONTRACTOR TO FURNISH A GALVANIZED JUNCTION BOX IN THE FIXTURE CUTOUT TO RECEIVE THE RECEPTACLE, UNLESS

SHUT OFF. ALL GAS EQUIPMENT LOCATED UNDER HOOD WILL ALSO BE SHUT OFF IN CASE OF FIRE. MUST BE WIRED THAT IN THE 

ELECTRICIAN TO MAKE MINIMUM PENETRATIONS IN VAULT CEILING TO ACCESS LIGHT FIXTURE CONNECTIONS INSIDE WALK-IN VAULTS.

OMISSIONS OR ERRORS ON THE SCHEDULE DO NOT RELIEVE THE ELECTRICIAN FROM COMPLETE FINAL CONNECTION RESPONSIBILITY.

SWITCH. SHUNT TRIP BREAKER(S) TO BE UNDER EXHAUST HOOD. IN CASE OF FIRE, ALL POWER TO EQUIPMENT UNDER HOOD WILL BE

EVENT OF POWER FAILURE, FIRE CONTROL SYSTEM WILL NOT BE ACTIVATED AND WHEN POWER IS RESTORED, FIRE SYSTEM WILL NOT DISCHARGE.

CONTROL CIRCUIT FROM ELECTRICIAN FURNISHED AND INSTALL SHUNT TRIP BREAKER(S) TO FIRE CONTROL SYSTEM CONTROL MICRO-.

ALL WORK TO BE PERFORMED IN FULL ACCORDANCE WITH ALL APPLICABLE CODES RELATING TO HOOK-UP, INSTALLATION & WIRING OF EQUIPMENT.

INDICATES POINT OF EXIT FROM WALLS, CEILINGS OR FLOORS. ALL CONVENIENCE OUTLETS ARE TO BE SET HORIZONTALLY. ALL 120 

REQUIRED BY THE SPECIFICATIONS. ALL ELECTRICAL OUTLET COVER PLATES ARE TO BE STAINLESS STEEL AND ARE TO BE FURNISHED 

FINISHED FLOOR TO CENTERLINE OF OUTLET. ALL ROUGH-INS SHOWN ARE TO BE RUN INSIDE WALLS (EXCEPT STUB-UPS). LOCATION

ALL ELECTRICAL OUTLETS SHOWN ON THIS PLAN ARE FOR FIXTURES FURNISHED BY THE KITCHEN EQUIPMENT CONTRACTOR OR VENDOR.

ALL HORIZONTAL WIRING ON WALK-IN COOLERS AND FREEZERS TO BE DONE ON EXTERIOR OF WALK-INS. WIRING BY E.C.

ALL DIMENSIONS GIVEN ARE FROM CENTERLINES AND/OR FINISHED WALLS. ELEVATIONS GIVEN ARE FROM

BY THE ELECTRICIAN, AS WELL AS THE RECEPTACLE, UNLESS OTHERWISE SPECIFIED IN THE ITEM SPECIFICATIONS.

ELECTRICIAN TO CONNECT ALL ELECTRICAL EQUIPMENT AND FIXTURES AND DO ANY INTERNAL WIRING REQUIRED IN THE FIXTURES AS 

CONDUIT TO BE ROUTED ABOVE THE WALK-IN VAULT CEILING.

VOLT OUTLETS NOT DESIGNATED WITH SPECIFIC LOADS TO BE RATED AT 20.0 AMPS.

ALL KITCHEN OUTLETS ARE TO BE GFI RECEPTACLES.

H

J

K

F

E

G

C

D

A

B

ALL ELECTRICAL RECEPTACLES IN FOOD SERVICE AREA TO BE

TAPE, STARTERS, CONTACTORS, SHUNT BREAKERS, MICROSWITCHES,

ROUGH-IN ELECTRICAL PERFORMED BY THE ELECTRICAL

REQUIRED FOR EXHAUST HOODS, FAN PACKAGE AND

INTERCONNECTING WIRING BETWEEN SWITCHES, PANELS, LIGHTS,
SWITCHES OR CONTROL PANELS, COOLER/FREEZER LIGHTS AND

SOLENOID VALVES, COMPRESSORS, CONDENSERS, EVAPORATORS,
DOOR HEATERS, HEATED VENTS, DEFROST HEATERS, HEAT TAPE

JUNCTION BOXES, CONVENIENCE OUTLETS, DISCONNECTS, HEAT

SEE HOOD DRAWINGS FOR ELECTRICAL SPECIFICATIONS

FINAL CONNECTIONS USUALLY PERFORMED BY THE ELECTRICAL
CONTRACTOR SHALL INCLUDE ALL MATERIALS, MOUNTING ALL

CONTRACTOR SHALL INCLUDE ALL MATERIAL, WIRE, SWITCHES,

RECEPTACLES AND PULL BOXES NOT BUILT INTO THE FOOD

MOUNTED HORIZONTALLY.

FIRE SUPPRESSION SYSTEM.

AND DISCONNECTS AS REQUIRED.

SERVICE EQUIPMENT.

4.

3.

2.

CLARIFICATIONS
1.

IN FOOD SERVICE AREAS
MOUNT RECEPTACLES HORIZONTALLY

DIST.
A.F.F.

OUTLET (DCO)

OUTLET (SCO)
SINGLE CONVENIENCE

ABOVE FINISHED FLOOR

ELECTRICAL CONTRACTOR
OUTLET (FCO)
FOURPLEX CONVENIENCE

S Y M B O L S 

JUNCTION BOX (J-BOX)

INCANDESCENT LIGHT INDICATION

FLUORESCENT LIGHT FIXTURE

SWITCH AS NOTED

FLOOR BOX (FL. BOX)

TELEPHONE OUTLET

BREAKER PANELBOARD

EQUIPMENT CONNECTION

ELECTRICAL ROUGH-IN

DUPLEX CONVENIENCE

F

J

HP

DN

BTC

KW

K.E.C.

DC

E.C.

CONTRACTOR

DIRECT CONNECTION

KITCHEN EQUIPMENT

CONNECT EQUIPMENT
ECTION POINT AND
BRANCH TO CONN-

DOWN FROM ABOVE

HORSE POWER

KILOWATTS

PH

W

V

A

ELECTRICAL LEGEND

AFF

PHASE

WATTS

VOLTS

ABBREVIATIONS

AMPERES

DROP CORD

STUB-UP
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REQ'D
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VERTICAL

HORIZONTAL

DISCONNECT GAS HOSE DETAIL1
NOT TO SCALEFS-4.0

ROUGH-IN PLUMBING PERFORMED BY THE PLUMBING
CONTRACTOR SHALL INCLUDE ALL MATERIAL, PIPES, VALVES,

FITTINGS, TRAPS, EXTENDED WASTES AND WHATEVER IS

TO THE ROUGH-IN OUTLET. THIS INCLUDES STOPS ON ALL

FITTINGS, UNDERGROUND TRAPS, FLOOR SINKS, FLOOR

NECESSARY TO PROPERLY CONNECT THE EQUIPMENT ITEM

DRAINS, VENTS, FLOOR DRAIN AND FLOOR SINK COVERS
AND STOPS AT THE ENDS OF WATER AND STEAM LINES.

FINAL CONNECTIONS USUALLY PERFORMED BY THE PLUMBING
CONTRACTOR SHALL INCLUDE ALL MATERIALS, PIPING, VALVES,

WATER LINES, CLEANOUTS ON ALL DIRECT CONNECTED DRAIN
LINES AND HARD COPPER DRAINS TO FLOOR SINKS FROM

FINAL PLUMBING RESPONSIBILITY.

PLANS FOR ADDITIONAL REQUIREMENTS.

ELEVATIONS GIVEN ARE FROM FINISHED FLOORS.
AND/OR FINISHED WALLS AND ARE IN INCHES TO 4'-0".
ALL DIMENSIONS GIVEN ARE FROM COLUMN CENTERLINES

EQUIPMENT ONLY. REFER TO ARCHITECTURAL/ENGINEERING

OF EQUIPMENT. OMISSIONS OR ERRORS ON THE SCHEDULE 

ALL ROUGH-INS SHOWN ARE TO BE RUN INSIDE WALLS

ALL WORK TO BE PERFORMED IN FULL ACCORDANCE WITH THE 

ALL CONNECTIONS SHOWN RELATE TO KITCHEN

DO NOT RELIEVE THE PLUMBING CONTRACTOR FROM COMPLETE

APPLICABLE CODES RELATING TO INSTALLATION AND HOOK-UP

(EXCEPT STUB-UPS) LOCATIONS INDICATE POINT OF EXIT FROM
WALLS, CEILINGS OR FLOORS.

EQUIPMENT.

TO DRAINS AS TO CREATE "PITS" OR "DIPS" IN FLOOR.
MINIMUM RADIUS OF SLOPE TO BE 24" FROM CENTERLINE

ALL FLOOR DRAINS TO SET 1/2" BELOW FINISHED FLOOR
UNLESS OTHERWISE NOTED. DO NOT SLOPE FLOORS SO CLOSE

OF DRAIN. 

FOR MOP SINKS. (SINKS FURNISHED BY PLUMBER).
PLUMBER TO SPECIFY AND LOCATE EQUIPMENT AND UTILITIES  

AND IS TO BE INSTALLED BY THE PLUMBING CONTRACTOR
MECHANICAL GAS VALVE FURNISHED WITH FIRE SUPPRESSION

F

H

G

E

D

B

C

A

CLARIFICATIONS

SHALL PROVIDE COLD WATER SERVICE, ALL INTERCONNECTING

ED BY THE PLUMBING CONTRACTOR.

GAS. VALVE SHALL BE SOLENOID TYPE WIRED TO FIRE EXTINGUISHER.
PLUMBER SHALL INSTALL AUTOMATIC SHUT-OFF VALVE FOR FUEL

TO DISPOSER BEFORE CONNECTING TO MIXING VALVE.
WITH 3/4" PIPE TO HOSE REEL AT 84"-AFF. TEE COLD WATER
VALVE AT 33"-AFF, THEN, FROM MIXING VALVE BACK INTO WALL
COLD AND HOT WATER AT DISPOSER TO CONNECT TO MIXING

LOCATIONS, PIPING ROUGH-INS SHOULD BE STUBBED UP IN
AMPLE CLEARANCE FOR CLEANING. AT WALL OR COLUMN
AND NOT LESS THAN 6" ABOVE THE FINISHED FLOOR TO PROVIDE
EQUIPMENT SHALL BE RUN AT THE HIGHEST POSSIBLE ELEVATION
ALL HORIZONTAL PIPING LINES CONNECTED AND EXTENDED FROM

SWING FAUCETS AT KETTLES AND RANGES, ALL TO BE INSTALL-
EQUIPMENT TRIM, INCLUDING FAUCETS, SINK WASTES AND 
THE KITCHEN EQUIPMENT CONTRACTOR TO PROVIDE ALL

PIPING, VACUUM BREAKERS AND MAKE FINAL CONNECTIONS.

WALLS WHEREVER POSSIBLE.

KITCHEN EQUIPMENT CONTRACTOR. PLUMBING CONTRACTOR
TROUGHS SHALL BE FURNISHED AND INSTALLED BY THE 
WATER INLET FITTINGS AND VALVE FOR THE SOILED DISHTABLE

CONTRACTOR, EXCEPT FOR SINKS.
FURNISHED AND INSTALLED BY THE KITCHEN EQUIPMENT
FABRICATED ITEMS OF KITCHEN EQUIPMENT SHALL BE 
INDIRECT WASTE LINES REQUIRED FOR STANDARD AND/OR

THE KITCHEN EQUIPMENT CONTRACTOR.
LOCATIONS REFER TO THE SHOP DRAWINGS PROVIDED BY
FOR ROUGHING-IN LOCATIONS. FOR ACTUAL ROUGHING-IN
REQUIREMENTS AND CONNECTION POINTS. DO NOT USE
IT IS THE INTENTION OF THIS PLAN TO SHOW UTILITY

NOTE:

FT

GAS LINE

FLOOR TROUGH

ALL EQUIPMENT SHOWN HEREIN.

CLEAR OF WALLBACKING AREAS.
PLUMBING CONTRACTOR (P.C.) TO KEEP ALL PLUMBING LINES

CIRCLE REPRESENTS CONNECTION TO EQUIPMENT.

DOTTED LINE REPRESENTS FINAL CONNECTION.

SOLID DOT REPRESENTS ROUGH-IN LOCATION.

SEE EQUIPMENT PLAN AND SCHEDULE OF EQUIPMENT FOR

P.C. TO PROVIDE ALL ROUGH-IN AND FINAL CONNECTIONS TO

P.C. TO PROVIDE AND INSTALL REGULATORS AS REQUIRED.

PLUMBING GENERAL NOTES

1.
ADDITIONAL INFORMATION.

5.

4.

2.

3.

(FURNISHED BY P.C.)

(FURNISHED BY P.C.)

(FURNISHED BY P.C.)

STEAM SUPPLY

STEAM RETURN

STEAM CONNECTION

GAS CONNECTION

FLEX CONNECT HOSE

INDIRECT WASTE LINE

PLUMBING INTERCONNECTION POUNDS PER SQUARE INCHPSI

DOWN FROM ABOVE

STEAM SUPPLY

STEAM RETURN

DFA

SS

SR

GALLONS PER MINUTE

GALLONS PER HOUR

BRANCH TO CONNECT

HUB DRAINHD

GPM

BTC

GPH

PLUMBING LEGEND

(4" X 8")

HALF GRATE

DRAIN

CONNECTION

FLOOR SINK

FLOOR SINK

FLOOR DRAIN AS NOTED

S Y M B O L S

HOT/COLD WATER

ABOVE FINISHED FLOOR

FLOOR SINK

FLOOR DRAIN

COLD WATERCW

DR

FS

FD

AFF

DRAIN

ABBREVIATIONS

HOT WATERHW

STUB-UP WATER

& QUICK DISCONNECT HOSES
CASTERS SHALL HAVE RESTRAINT CABLES
NOTE: ALL GAS EQUIPMENT ON LEGS OR 

SLAB PENETRATION DIMENSIONS
FOR FLOOR SINK, FLOOR TROUGH &
REFER TO SPECIAL CONDITIONS PLAN SHEET 
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MS
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FIRE PROTECTION
SYSTEM

TO MICRO SWITCH TO
"J" BOX & CONDUIT

"J" BOX & CONDUIT
TO MAIN ELECTRICAL

PANEL BY E.C. (ALL
SHUNT TRIP BREAKERS

SHUNT TRIP BREAKER

BY E.C.)

COMPANY TO TRIM
& SEAL AS REQ'D

PLANS PRIOR TO INSTALLATION
INSTALLING CONTRACTOR TO SUBMIT 

96
" A

.F
.F

.
(V

ER
IF

Y)

NOTE:

(V
ER

IF
Y)

60
" A

.F
.F

.

INSTALLED BY FIRE

WALL OR FLUSH MOUNT

FIRE PROTECTION COMPANY
MANUAL PULL STATION BY

PROTECTION COMPANY

CONDUIT PROVIDED &

FIRE PROTECTION

CEILING

NOT TO SCALE
TYPICAL FIRE PROTECTION SYSTEM

-
2

NOT TO SCALE

1/2" TABS.

RECESSED REMOTE

4/0 BOXE WITH 1/2" TABS POSITIONED AS SHOWN
WITH TABS IN UPPER RIGHT AND LOWER LEFT OF BOX.

TO BE 12" ABOVE FINISHED DROP CEILING LINE WITHOUT
BOXES TO BE 60" ABOVE FINISHED FLOOR.  1/2" E.M.T.

CONDUIT AND 4/0 BOX WITH 1/2" TABS BY ELECTRICAL

REMOTE BOXES ARE MOUNTED SIDE-BY-SIDE THE DISTANCE
BETWEEN CENTERS SHALL NOT BE LESS THAN 7".

FOR EACH REMOTE PULL STATION.  WHEN TWO (2)
BENDS OR OFFSETS.  ONE (1) 4/0 BOX TO BE PROVIDED

FIRE PULL DETAIL
-
3

CONTRACTOR.

FINISHED CEILING LINE.

1/2" TABS.

60
" A

.F
.F

.

COMPLETE CFM REQUIREMENTS.
REFER TO ENGINEERING HOOD DATA SHEETS FOR
NOTE:

PRIOR TO INSTALLATION.

REFRIGERATION LINES ARE FOR SCHEMATIC
PURPOSES ONLY.
K.E.C. AND G.C. TO VERIFY EXACT LOCATION OF 
REFRIGERATION UNITS ON ROOF WITH ARCHITECT

NOTE:
1.

2.

EXHAUST HOOD REQUIREMENTS AND DUCT COLLAR

MECHANICAL SYSTEM NOTES:    

K.E.C.  IS TO PROVIDE CLOSURE TRIM PANELS FROM

PROVIDE DISCONNECT ON ROOF FOR EXHAUST AND

DUCTWORK, EXHAUST AND MUA FANS TO BE INSTALLED

CONNECTED TO MICROSWITCHES IN THE FIRE SYSTEM.
HAVE SHUNT TRIP BREAKERS AT ELECTRICAL PANEL
ELECTRICAL EQUIPMENT UNDER EXHAUST HOOD MUST

BY THE GC'S MECHANICAL CONTRACTOR.

INCLUDED IN THE GC CONTRACT.
ALL FINAL DUCT WELDING AND CONNECTIONS TO BE

TOP OF HOOD TO CEILING & S/S WALL PANELS 

SIZES SHALL BE COORDINATED WITH FINAL SHOP
DRAWINGS PRIOR TO FABRICATION.

5.

6.

1.

3.

2.

4.
M.U.A. FANS.

SUPPLY

MECHANICAL ROUGH-IN SCHEDULE

ITEM QUA HOOD SIZETAG
WL H

EXHAUST
C.F.M.

TOTAL HOOD
INCHES W.C.

AIR FLOW REQUIREMENTS

C.F.M.
EXHAUST

SIZE SIZE
SUPPLY WEIGHT

(LBS.)

HOOD

A17 1 MSA17 18"52" 6" 630 8" x 36" 0.177"
MEA17 -0.844"A17 1 30"52" 14" 25710" Ø900

A14 3 MSA14 14"100" 6" 770 (EA) 12" X 28" 0.222"
MEA14 -0.785"A14 1 54"87" 30" 70514" Ø1,812



1

2

5430
ND-2-PSP-F

3044
BD-2-PSP-F

7' 3"

4' 4"

600
Deg.

450
Deg.

1812

900

4"

4"

14"

10"

1812

900

1695

1650

-0.785"

-0.844"

1540

630

430 SS
Where Exposed

430 SS
Where Exposed

ALONE

ALONE

ALONE

ALONE

HOOD
NO. TAG MODEL LENGTH

MAX.
COOKING

TEMP.

EXHAUST PLENUM

TOTAL
EXH. CFM

RISER(S)

WIDTH LENG. HEIGHT DIA. CFM VEL. S.P.

TOTAL
SUPPLY

CFM

HOOD
CONSTRUCTION

HOOD CONFIG.

END TO
END ROW

1

2

Captrate Solo Filter

Captrate Solo Filter

5

3

20"

16"

16"

16"

85% See Filter Spec.

85% See Filter Spec.

6

2

Screw In 12W LED

Screw In 12W LED

NO

NO

Right 12"x54"x30" Ansul R102 3.0/3.0 DCV-2111
1 Light
1 Fan

YES

YES

705
LBS

257
LBS

HOOD
NO. TAG

FILTER(S)

TYPE QTY. HEIGHT LENGTH EFFICIENCY @ 7 MICRONS

LIGHT(S)

QTY. TYPE WIRE
GUARD

UTILITY CABINET(S)

LOCATION SIZE
FIRE SYSTEM

TYPE SIZE

ELECTRICAL

MODEL #

SWITCHES

QUANTITY

FIRE
SYSTEM
PIPING

HOOD
HANGING

WGHT

1

2

FIELD   WRAPPER   14.00"  High    Front, Left, Right

BACKSPLASH   80.00"  High  X  100.00"  Long    430 SS  Vertical

BACKSPLASH   122.00"  High  X  18.00"  Long    430 SS  Vertical

BACKSPLASH   122.00"  High  X  18.00"  Long    430 SS  Vertical

LEFT   END STANDOFF (FINISHED)   1"  Wide     54"  Long   Insulated

RIGHT  QUARTER END PANEL   23"  Top Width,   0"  Bottom Width,   23"  High   430 SS

LEFT  QUARTER END PANEL   23"  Top Width,   0"  Bottom Width,   23"  High   430 SS

FIELD   WRAPPER   37.00"  High    Front, Left, Right

BACKSPLASH   122.00"  High  X  88.00"  Long    430 SS  Vertical

RIGHT  QUARTER END PANEL   20"  Top Width,   0"  Bottom Width,   20"  High   430 SS

LEFT  QUARTER END PANEL   20"  Top Width,   0"  Bottom Width,   20"  High   430 SS

SENSOR-CV

HOOD
NO. TAG OPTION

1

2

Front

Front

100"

52"

14"

18"

6"

6"

MUA
MUA
MUA

12"
12"
8"

28"
28"
36"

770
770
630

0.222"
0.222"
0.177"

HOOD
NO. TAG POS. LENGTH WIDTH HEIGHT TYPE

RISER(S)

WIDTH LENG. DIA. CFM S.P.

PATENT NUMBERS

AC-PSP Wall (Canada) - CA Patent 2820509
AC-PSP (United States) - US Patent 7963830 B2

AC-PSP Island (Canada) - CA Patent 2520330

System Design Verification (SDV)

If ordered, CAS Service will perform a System Design Verification (SDV) once all equipment has had a complete start up per the Operation
and Installation Manual. Typically, the SDV will be performed after all inspections are complete.

Any field related discrepancies that are discovered during the SDV will be brought to the
attention of the general contractor and corresponding trades on site.  These issues
will be documented and forwarded to the appropriate sales office.  If CAS Service has to
resolve a discrepancy that is a field issue, the general contractor will be notified and
billed for the work. Should a return trip be required due to any field related discrepancy that cannot be resolved during the SDV, there will
be additional trip charges.

During the SDV, CAS Service will address any discrepancy that is the fault of the manufacturer. Should a return trip be required, the
general contractor and appropriate sales office will be notified. There will be no additional charges for manufacturer discrepancies.
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PARTICLE DIAMETER (um)
10

FILTER COLLECTION EFFICIENCY

90

50

60

80

70

100

2" Captrate Grease-Stop Solo Filter
R R

Made From 430 Stainless Steel
ETL Listed Grease Extracting Filters

CaptiveAire Captrate Solo Filter

STANDARD 710

R

R

ACCORDANCE

No. 96

BUILT

NFPA
WITH

IN

*** NOTE ***
ALL WALLS AND STRUCTURES THAT
COME WITHIN 18" OF HOOD MUST BE
METAL STUDS AND SHEETROCK.
WOOD STUDS OR ANY OTHER
COMBUSTIBLE MATERIAL WITHIN 18"
OF HOOD NOT ALLOWED

*** NOTE ***

HOOD MANUFACTURER
RECOMMENDS NO RETURNS
OR 4-WAY DIFFUSERS
WITHIN 10 FEET OF HOOD
IN ALL DIRECTIONS.

*** NOTE ***

MAKE-UP AIR SHALL BE
DELIVERED INTO SPACE
IN MANNER THAT WILL NOT
DISRUPT HOODS ABILITY
TO CAPTURE AND CONTAIN.

INDIANA REGIONAL ENGINEERING OFFICE
20 E. AIRPORT ROAD, BROWNSBURG, IN  46112

PHONE(317) 852-3770, (800) 863-4696
FAX (888) 515-5929   reg56@captiveaire.com

FOR QUESTIONS, CALL DAVE MILLER 
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P1
P2
P3
P4
P5

Assembled w/P6
P6

Assembled w/P5
System at P6

Total Weight

DW1045ASY
DW1045ASY
DW1047LT
DW1029LT

DW1048AJDKIT

DW1910TP

3M-2000PLUS

735602000

BANDING.5
DW10CLASY

SEAL.50-50

TAPEALUM

900
900
900
900

900

900

900

-0.0438
-0.0625
-0.0268
-0.0165

-0.0137

0

-1.0073

4.62
4.62
15.72
9.75

18.63

6.62

0.80

52.00

5.00
1.10

0.50

0.25
228.51

1650.12
1650.12
1650.12
1650.12

1650.12

1650.12

1
1
1
1

1

1

1

3

1
5

2

1

Single Wall Duct 45 Degree Elbow, 10" Duct, Assembly.

Single Wall Duct 45 Degree Elbow, 10" Duct, Assembly.

Single Wall Duct 10" diameter, 47" long, flange at both ends.  Stainless Steel.

Single Wall Duct 10" diameter, 29" long, flange at both ends.  Stainless Steel.

Single Wall Duct Adjustable, 10" diameter, 47.5" long, flange at one end With a 10" Adjustable Collar - Stainless Steel.

Duct to Curb Transition, 19-1/2" Curb to 10" Duct, 16 GA Aluminized. Misc. non-standard transition plate.

Duct - 3M Fire Barrier 2000 Plus Silicone - Used as sealant to Seal Duct Joints.

Duct - Duct insulation for zero clearance to combustibles - 300" x 24" x 1-1/2" Roll.  Unifrax FyreWrap Elite 1.5.

Duct - Fire Barrier Wrap Stainless Steel Banding .5" Width - 200 FT Per Roll.

Duct "V" Clamp With new design 14 Ga Brackets, 10" Duct, Assembly.

Duct - Fire Barrier Wrap Stainless Steel Banding Seal .5" Width.  Quantity of 50.

Duct - Fire Barrier Wrap Aluminum Foil Tape - 3" x 150' Roll.

Tag Part # CFM S.P. Weight Velocity QTY Description

SINGLE WALL FACTORY BUILT DUCTWORK

- FOR A COMPLETE LIST OF APPROVED SUPPORT METHODS, SEE THE INSTALLATION AND OPERATION MANUAL.

- DUCTWORK SHALL SLOPE NOT LESS THAN 1/16" PER LINEAR FOOT TOWARDS THE HOOD OR AN APPROVED GREASE COLLECTION RESERVOIR.

- WHERE HORIZONTAL DUCTS EXCEED 75 FEET IN LENGTH, THE SLOPE SHALL NOT BE LESS THAN 3/16" PER LINEAR FOOT.

- ALL DUCTWORK IS REQUIRED TO BE INSTALLED WITH THE MAXIMUM SUPPORT SPACING LISTED BELOW.

DUCT DIAMETER

8" 10' 10' 24'

10" 10' 10' 24'

12" 10' 10' 24'

14" 10' 10' 24'

16" 10' 10' 24'

18" 10' 10' 24'

20" 10' 10' 24'

22" 10' 10' 24'

24" 10' 10' 24'

HORIZONTAL
SUPPORT (ft)

VERTICAL
WALL SUPPORT (ft)

VERTICAL
CURB SUPPORT (ft)

21.50

126.5"MAX
107"

87"MIN

DuctWork #2 Front View

21.50

DuctWork #2 Top View

21.50

126.5"MAX
107"

87"MIN

DuctWork #2 Side View

DuctWork #2 SE View
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7' 3"Nom./7' 3.00"OD

8'-4.00" Overall Length

54"

12"

Utility
Cabinet

14"

25"

7"

12"

28"

50"

7"

12"

28"

1" LAYER OF INSULATION
FACTORY INSTALLED IN

1.00" END STANDOFF MEETS
0" REQUIREMENTS CLEARANCE

TO COMBUSTIBLE SURFACES.

1"

3"

§

43 1/2" 43 1/2"

11"

Ø14"

U.L. Listed Screw In 12W LED
Bulb

4' 4"Nom./4' 4.00"OD

30"

18"

26"

9"

8"

36"

3"

§

26" 26"

9"

Ø10"

U.L. Listed Screw In 12W LED
Bulb

3" INTERNAL STANDOFF

GREASE DRAIN
WITH REMOVABLE CUP

SEE HOOD TABLE

§
EXHAUST RISER

HANGING ANGLE

SCREW IN 12W LED BULB, L55 SERIES E26
CANOPY LIGHT FIXTURE - HIGH TEMP ASSEMBLY,
2700K-3500K, INCLUDES CLEAR THERMAL AND
SHOCK RESISTANT GLOBE

23.5% OPEN STAINLESS
STEEL PERFORATED PANEL

ATTACHING PLATES

SUPPLY RISER WITH
VOLUME DAMPER

6"

2 3/4"

14"

24"

BACKSPLASH 122.00" HIGH
X 18.00" LONG

FIELD WRAPPER 14.00" HIGH
(SEE HOOD OPTIONS TABLE)

23"

23"

 LEFT AND RIGHT QUARTER END PANELS

EQUIPMENT
BY OTHERS

48.0" MAX

80"

30" NOM.

54"

IT IS THE RESPONSIBILITY
OF THE ARCHITECT/OWNER TO

ENSURE THAT THE HOOD CLEARANCE
FROM LIMITED-COMBUSTIBLE

AND COMBUSTIBLE MATERIALS
IS IN COMPLIANCE WITH

LOCAL CODE REQUIREMENTS.

20" CAPTRATE SOLO
FILTER WITH HOOK

3" INTERNAL STANDOFF

GREASE DRAIN
WITH REMOVABLE CUP

SEE HOOD TABLE

§
EXHAUST RISER

HANGING ANGLE

SCREW IN 12W LED BULB, L55 SERIES E26
CANOPY LIGHT FIXTURE - HIGH TEMP ASSEMBLY,
2700K-3500K, INCLUDES CLEAR THERMAL AND
SHOCK RESISTANT GLOBE

23.5% OPEN STAINLESS
STEEL PERFORATED PANEL

ATTACHING PLATES

SUPPLY RISER WITH
VOLUME DAMPER

6"

2 3/4"

18" 8"

BACKSPLASH 122.00" HIGH
X 88.00" LONG

FIELD WRAPPER 37.00" HIGH
(SEE HOOD OPTIONS TABLE)

FIELD INSTALLED
QUARTER END PANELS

EQUIPMENT
BY OTHERS

47.0" MAX

44"

41"

71"

14" NOM.

30"

IT IS THE RESPONSIBILITY
OF THE ARCHITECT/OWNER TO

ENSURE THAT THE HOOD CLEARANCE
FROM LIMITED-COMBUSTIBLE

AND COMBUSTIBLE MATERIALS
IS IN COMPLIANCE WITH

LOCAL CODE REQUIREMENTS.

16" CAPTRATE SOLO
FILTER WITH HOOK
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1 Ansul R102 3.0/3.0 17 Fire Cabinet Right Right

FIRE
SYSTEM

NO.
Tag TYPE SIZE FLOW

POINTS

INSTALLATION

SYSTEM LOCATION ON HOOD

1 Mechanical 1.500 Distributor

FIRE
SYSTEM

NO.
TAG TYPE SIZE SUPPLIED BY

28

29

11"

Ø14"

Hood Front

Hood Back

28

29

1W

D
uc

t

1N

Pl
en

um

24.0000 24.0000

260S

27.5000

260S

6.5000 48.0000 32.5000

34

3 5

12
10 11

5 9

1B 1B

43.5000 24.0000 19.5000

28

30

28

30

9"

Ø10"

Hood Front

Hood Back

28

30

1W

D
uc

t

1N
Pl

en
um

24.0000 24.0000 24.0000

3N

21.5000

3N 3N

9.0000 17.0000 17.0000 9.0000

10.0000 16.0000 16.0000 10.0000

NOTES
- FIELD PIPE DROPS AS SHOWN
  SLEEVING, ELBOWS, TEES, AND NOZZLES SUPPLIED BY CAS
- RELOCATE NOZZLES IF FLOW PATTERN IS BLOCKED BY SHELVING,
  SALAMANDERS, ETC.
- MAXIMUM 9 ELBOWS IN SUPPLY LINE.
- MINIMUM 72 INCHES OF AGENT LINE FROM TANK TO FIRST NOZZLE.
- IF APPLICABLE, PRE-PIPED CHARBROILER DROPS ARE SHIPPED LOOSE.
- FACTORY PIPING EXTENDS A MAXIMUM OF 6" ABOVE THE TOP OF THE HOOD.

- APPLIANCE DIMENSIONS LISTED REPRESENT THE COOKING SURFACE
  SIZE, NOT THE OVERALL APPLIANCE SIZE.

- THIS FIRE SYSTEM COMPLIES WITH U.L. 300 REQUIREMENTS

Job #: 3864344
Job Name: SNS LANCASTER, CA

System Size: ANSUL-3.0/3.0  Total FP required: 17
Hood # 1 7' 3.00" Long x 54" Wide x 30" High
Riser # 1 Size: 14" Dia.
Hood # 1 Metal Blow-Off Caps included.
Hood # 2 4' 4.00" Long x 30" Wide x 44" High
Riser # 1 Size: 10" Dia.
Hood # 2 Metal Blow-Off Caps included.

REMOTE MANUAL
PULL STATION

REMOVABLE STAINLESS
STEEL SERVICE DOOR

AGENT TANK

OEM RELEASE/
BRACKET ASSEMBLY

PLENUM PROTECTION
NOZZLE

DUCT PROTECTION
NOZZLE

DETECTOR

APPLIANCE PROTECTION
NOZZLE

OPTIONAL PRE-WIRED ELECTRICAL
TERMINAL BOX WITH TERMINAL STRIPS,
3-PHASE CONTACTORS AND OVERLOADS

(IF APPLICABLE) FAN AND LIGHT
CONTROL PANEL
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1

2

DU50HFA

DU180HFA

900

1812

1.100

1.150

1500

1062

0.500

1.000

0.3680

0.5440

3

3

208

208

2.0

3.8

342 FPM

418 FPM

87

148

15.9

12.4

FAN
UNIT
NO.

TAG FAN UNIT MODEL # CFM ESP. RPM H.P. B.H.P. Ø VOLT FLA DISCHARGE
VELOCITY

WEIGHT
(LBS.) SONES

3 A1-15D-MPU
1
2

2.5
2.5

208-230
208-230

3 PHASE
3 PHASE

60 Hz
60 Hz

11.2 Amps
11.2 Amps

9.07 Amps
9.07 Amps

20 Amps
20 Amps

14 AWG
14 AWG

14
14

FAN
UNIT
NO.

TAG FAN UNIT MODEL # CONDENSER
NO. TONNAGE VOLTAGE PHASE FREQUENCY MCA RLA MAX. FUSE

SIZE
MIN. WIRE

SIZE SEER

3 A1-15D-MPU 15MF-1-MOD A1 - 2170 0.575 2168 2.000 1.4340 3 208 6.1 100.0°F 65.0°F 73.2°F 55.9°F 54.1 MBH 54.1 MBH 0.0 MBH 1238 31

FAN
UNIT
NO.

TAG FAN UNIT MODEL # BLOWER HOUSING MIN
CFM

DESIGN
CFM ESP. RPM H.P. B.H.P. Ø VOLT FLA

COOLING COIL
ENTERING DB

TEMP.

COOLING COIL
ENTERING WB

TEMP.

COOLING COIL
LEAVING DB

TEMP.

COOLING COIL
LEAVING WB

TEMP.

COOLING COIL
TOTAL CAPACITY

COOLING COIL
SENSIBLE
CAPACITY

COOLING COIL
LATENT

CAPACITY

WEIGHT
(LBS.) SONES

1

2

3

1 - Grease Box
1 - Fan Base Ceramic Seal - Ship Loose - For Grease Ducts

1 - Grease Box

1 - 5 Ton 2 Circuit (2.5/2.5) Modular Packaged Cooling Option for Size 1 MUA
(1,800 to 3,000 cfm), 208V/230V, 3 phase.  Cooling Thermostat or Programmable
Stat Required for Proper Operation.

1 - Insulated Blower Section Size 1-2 Commercial
1 - Mod Package Unit AC Controls for Untempered Fans

1 - Condenser Support for Size 1 Mod Package Unit

1 - Motorized Backdraft Damper for Size 1 Housing

1 - Condenser Sled Option for size 1 double condenser MPUs.

1 - Condensing Unit Locking Caps For Double Condenser Units.

1 - Separate 120V Wiring Package (Required and used only for DCV or  Prewire
with VFD) - Three Phase Only

FAN
UNIT
NO.

TAG OPTION (Qty. - Descr.)

1
2
3

YES
YES

YES

FAN
UNIT
NO.

TAG

EXHAUST

GREASE
CUP

GRAVITY
DAMPER

WALL
MOUNT

SUPPLY

SIDE
DISCHARGE

GRAVITY
DAMPER

MOTORIZED
DAMPER

WALL
MOUNT

1
2
3

3

# 1
# 2
# 3
# 3
# 3
# 3
# 3

53 LBS
92 LBS

186 LBS

186 LBS

Curb
Curb
Rail
Rail
Rail
Rail
Curb

19.500"W x 19.500"L x 24.000"H   Vented  Hinged  16 Gauge

26.500"W x 26.500"L x 20.000"H   Vented  Hinged  16 Gauge

6.000"W x 21.000"L x 15.000"H
6.000"W x 21.000"L x 15.000"H
6.000"W x 21.000"L x 15.000"H
6.000"W x 21.000"L x 15.000"H
21.000"W x 21.000"L x 15.000"H   16 Gauge

NO. ON
FAN WEIGHT ITEM SIZE

- VARIABLE SPEED CONTROL

- THERMAL OVERLOAD PROTECTION (SINGLE PHASE)
- HIGH HEAT OPERATION 300°F (149°C)

- WEATHERPROOF DISCONNECT

  EXHAUST FAN MUST OPERATE CONTINUOUSLY
  WHILE EXHAUSTING AIR AT 300°F (149°C)
  UNTIL ALL FAN PARTS HAVE REACHED
  THERMAL EQUILIBRIUM, AND WITHOUT ANY
  DETERIORATING EFFECTS TO THE FAN WHICH
  WOULD CAUSE UNSAFE OPERATION.

  NORMAL TEMPERATURE TEST

19

21

28 7/8

13 1/4

2

21 1/2

- INTERNAL WIRING

- ROOF MOUNTED FANS
- RESTAURANT MODEL

FEATURES:

- DIRECT DRIVE CONSTRUCTION (NO BELTS/PULLEYS)

27 1/4

GREASE DRAIN

- GREASE CLASSIFICATION TESTING

- UL705 AND UL762 AND ULC-S645

  ABNORMAL FLARE-UP TEST
  EXHAUST FAN MUST OPERATE CONTINUOUSLY
  WHILE EXHAUSTING BURNING GREASE VAPORS
  AT 600°F (316°C) FOR A PERIOD OF
  15 MINUTES WITHOUT THE FAN BECOMING
  DAMAGED TO ANY EXTENT THAT COULD CAUSE
  AN UNSAFE CONDITION.

3" FLANGE

19
19

ROOF OPENING
DIMENSIONS

16 GAUGE

CONSTRUCTION
STEEL

24"

19 1/2"

19 1/2"

VENTED 
CURB

EXAMPLE: 7/12 PITCH = 30° SLOPE

PITCHED CURBS ARE AVAILABLE
FOR PITCHED ROOFS.

SPECIFY PITCH:

0"

0°
12"

FAN #1 DU50HFA - EXHAUST FAN

OPTIONS

GREASE BOX.
FAN BASE CERAMIC SEAL - SHIP LOOSE -
FOR GREASE DUCTS.

- VARIABLE SPEED CONTROL

- THERMAL OVERLOAD PROTECTION (SINGLE PHASE)
- HIGH HEAT OPERATION 300°F (149°C)

- WEATHERPROOF DISCONNECT

  EXHAUST FAN MUST OPERATE CONTINUOUSLY
  WHILE EXHAUSTING AIR AT 300°F (149°C)
  UNTIL ALL FAN PARTS HAVE REACHED
  THERMAL EQUILIBRIUM, AND WITHOUT ANY
  DETERIORATING EFFECTS TO THE FAN WHICH
  WOULD CAUSE UNSAFE OPERATION.

  NORMAL TEMPERATURE TEST

26

28

39 3/8

16 1/2

2

22 5/8

- INTERNAL WIRING

- ROOF MOUNTED FANS
- RESTAURANT MODEL

FEATURES:

- DIRECT DRIVE CONSTRUCTION (NO BELTS/PULLEYS)

33 3/4

GREASE DRAIN

- GREASE CLASSIFICATION TESTING

- UL705 AND UL762 AND ULC-S645

  ABNORMAL FLARE-UP TEST
  EXHAUST FAN MUST OPERATE CONTINUOUSLY
  WHILE EXHAUSTING BURNING GREASE VAPORS
  AT 600°F (316°C) FOR A PERIOD OF
  15 MINUTES WITHOUT THE FAN BECOMING
  DAMAGED TO ANY EXTENT THAT COULD CAUSE
  AN UNSAFE CONDITION.

3" FLANGE

26
26

ROOF OPENING
DIMENSIONS

16 GAUGE

CONSTRUCTION
STEEL

20"

26 1/2"

26 1/2"

VENTED 
CURB

EXAMPLE: 7/12 PITCH = 30° SLOPE

PITCHED CURBS ARE AVAILABLE
FOR PITCHED ROOFS.

SPECIFY PITCH:

0"

0°
12"

FAN #2 DU180HFA - EXHAUST FAN

OPTIONS

GREASE BOX.

SHEET NO.

SCALE:

DWG.#:

DRAWN

DATE:

 BY:

REVISIONS

w
w

w
.c

ap
tiv

ea
ire

.c
om

   

A
C

C
O

R
D

A
N

C
E

N
o.

 9
6

B
U

IL
T

N
FP

A
W

IT
H

IN
R

3864344

MASTER DRAWING

DCM-56

SN
S 

LA
N

C
AS

TE
R

, C
A

LA
N

C
AS

TE
R

, C
A,

 9
35

36
In

di
an

a 
O

ff
ic

e

20
 E

. A
irp

or
t R

d.
 S

te
. 1

00
, B

ro
w

ns
bu

rg
, I

N
, 4

61
12

 P
H

O
N

E:
 (3

17
) 8

52
-3

77
0 

FA
X:

 (9
19

) 2
27

-5
92

9 
EM

AI
L:

 re
g5

6@
ca

pt
iv

ea
ire

.c
om

TENANT IMPROVEMENT
FOR

info@landmarkphx.com

ARIZONA   NEW ENGLAND

LANDMARK
K I T C H E N  D E S I G N,  L L C

FOODSERVICE  CONSULTANT:

www.landmarkphx.com

TEL: (602) 443-0344



FLEX CONDUIT
FOR FIELD

WIRING

13 1/4"

3 7/8"

11 1/2"

BLOWER DISCHARGE
CURB

1 3/4"

3 3/4"

LIFTING LUG

6"

32 13/16"

39 1/8"

AIRFLOW

BLOWER/MOTOR
ACCESS DOOR
24" SERVICE
CLEARANCE REQ.

SERVICE
DISCONNECT

SWITCH

AIRFLOW

COOLING
COIL
MODULE

1" MPT CONNECTION FOR
SS PITCHED DRAIN PAN

COIL
ACCESS
DOOR

AIRFLOW

DISCONNECT
CONDENSER

21"

77 3/8"

21"

AIRFLOW

39 1/2"

11 1/4"

21"

15" EQUIPMENT CURB

32 1/8"

29 3/4"

21"

42 1/8"

42 3/4"

6"

65 11/16"

39 1/2"

74 1/4"

42 1/8"

6"

107 13/16"

160 3/4"

21"

100 7/16"

MIN. 14"

MINIMUM
STRAIGHT

DUCT
PER AMCA*

FAN #3 A1-15D-MPU - SUPPLY FAN
1. SUPPLY UNIT WITH 15" DIRECT DRIVE FAN IN SIZE #1 HOUSING
2. INTAKE HOOD WITH EZ FILTERS
3. DOWN DISCHARGE - AIR FLOW RIGHT -> LEFT
4. 5 TON, DUAL CIRCUIT (2.5/2.5) MODULAR PACKAGED COOLING OPTION FOR SIZE 1 MODULAR PACKAGED UNIT.  INCLUDES CONDENSER, DX COIL,
FILTER/DRYER KIT, THERMAL EXPANSION VALVE, R410A REFRIGERANT, AND REFRIGERANT PIPING.  (1,800 TO 3,000 CFM)  NOT BUILT WITH OPPOSITE SIDE
CONTROLS OR OPPOSITE AIRFLOW DIRECTION.  CONDENSERS REQUIRE SEPARATE 208V, 3 PHASE POWER SUPPLY UNLESS ORDERED WITH SINGLE POINT
CONNECTION.  COIL = 2EZ0902ME
5. INSULATED BLOWER HOUSING SIZES 1-2 COMMERCIAL MODULAR
6. CONTROL PACKAGE FOR MOD PACKAGE UNIT COOLING ONLY UNIT.  INCLUDES AIRFLOW PROVING SWITCH, RTULINK-ACHP BOARD AND TERMINAL BLOCKS.
7. SUPPORT SHELL FOR SIZE 1 MODULAR PACKAGE UNIT.  INCLUDES CONTROL VESTIBULE.   INCLUDES CONDENSER SUPPORTS.  DOES NOT INCLUDE
RETURN AIR OR INLET AIR DAMPER.
8. MOTORIZED BACK DRAFT DAMPER 16" X 18" FOR SIZE 1 UNTEMPERED UNITS W/EXTENDED SHAFT, STANDARD GALVANIZED CONSTRUCTION, 3/4" REAR
FLANGE, LOW LEAKAGE, TFB120S ACTUATOR INCLUDED
9. CONDENSER SLED OPTION FOR SIZE 1 DOUBLE CONDENSER MPUS.  CONDENSERS MOUNTED ON OPPOSITE SIDE OF UNIT CONTROLS.  OPTION REDUCES
HEIGHT OF UNIT.  SKID WIDTH IS 79".
10. LOCKING CAPS FOR DOUBLE CONDENSER UNITS. CONSISTS OF 4 LOCKING CAPS, PART# NCP-4, AND 1 KEY, PART# NC-KEY.
11. SEPARATE 120VAC WIRING PACKAGE FOR MAKE-UP AIR UNITS.  OPTION MUST BE SELECTED WHEN MOUNTING VFD IN PREWIRE PANEL OR WITH DCV
PACKAGE.  PROVIDES SEPARATE 120VAC INPUT TO SUPPLY FAN.  THIS 120V SIGNAL MUST BE RUN BY ELECTRICIAN FROM DCV TO MUA SWITCH.

*NOTE: SUPPLY DUCT MUST BE INSTALLED TO MEET SMACNA STANDARDS. A MINIMUM STRAIGHT DUCT LENGTH MUST BE MAINTAINED DOWNSTREAM OF
UNIT DISCHARGE AS OUTLINED IN AMCA PUBLICATION 201. DO NOT RELY ON UNIT TO SUPPORT DUCT IN ANY WAY. FAILURE TO PROPERLY SIZE DUCTWORK
MAY CAUSE SYSTEM EFFECTS AND REDUCE PERFORMANCE OF THE EQUIPMENT.
SUGGESTED STRAIGHT DUCT SIZE IS 14" x 14"

R

ROOF OPENING 2" SMALLER THAN CURB DIMENSION.

EXAMPLE: 7/12 PITCH = 30° SLOPE

PITCHED CURBS ARE AVAILABLE
FOR PITCHED ROOFS.

SPECIFY PITCH:

0"

0°
12"

12" Min

7"
Clean Out

Typical Drain Trap Install

No Unions

Recommended Cooling Coil Drain
Trap Configuration

Notes:
1) 1" diameter PVC Pipe only
2) Use only low profile couplings
3) Add clean out as shown

6"

6"

SHEET NO.

SCALE:

DWG.#:

DRAWN

DATE:

 BY:

REVISIONS

w
w

w
.c

ap
tiv

ea
ire

.c
om

   

A
C

C
O

R
D

A
N

C
E

N
o.

 9
6

B
U

IL
T

N
FP

A
W

IT
H

IN
R

3864344

MASTER DRAWING

DCM-56

SN
S 

LA
N

C
AS

TE
R

, C
A

LA
N

C
AS

TE
R

, C
A,

 9
35

36
In

di
an

a 
O

ff
ic

e

20
 E

. A
irp

or
t R

d.
 S

te
. 1

00
, B

ro
w

ns
bu

rg
, I

N
, 4

61
12

 P
H

O
N

E:
 (3

17
) 8

52
-3

77
0 

FA
X:

 (9
19

) 2
27

-5
92

9 
EM

AI
L:

 re
g5

6@
ca

pt
iv

ea
ire

.c
om

TENANT IMPROVEMENT
FOR

info@landmarkphx.com

ARIZONA   NEW ENGLAND

LANDMARK
K I T C H E N  D E S I G N,  L L C

FOODSERVICE  CONSULTANT:

www.landmarkphx.com

TEL: (602) 443-0344



36"
Maximum
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 4" - Exhaust
6" - Supply

36"
Maximum

DIM 'A'

Exhaust Center Distance: 12" Min, 50" Max
Supply Center Distance: 12" Min, 85" Max

4" Center to Center
Maximum Spacing

1.500"
Max Spacing
From Curb Edge
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SW-01

BK

BK

MT-01

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

GR

BK

GR
Label Description Location

Component Identification

23

BK

BK

BK

Installed Options

WIRE COLOR

NOTES

5 6
3 4
1 2

EXHAUST    0.5HP-208V-3P-2.0FLA
MOTOR INFO

ELECTRICAL INFORMATION
MOTOR/CTRL MCA: 2.5A
MOTOR/CTRL MOP: 15A

DRAWING NUMBER

JOB

MODELSHIP DATE

SW-01

BK

BK

MT-01

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

GR

BK

GR
Label Description Location

Component Identification

23

BK

BK

BK

Installed Options

WIRE COLOR

NOTES

5 6
3 4
1 2

EXHAUST    1HP-208V-3P-3.8FLA
MOTOR INFO

ELECTRICAL INFORMATION
MOTOR/CTRL MCA: 4.8A
MOTOR/CTRL MOP: 15A

DRAWING NUMBER

JOB

MODELSHIP DATE

SW-01

BK

BK

MT-01

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

GR

BK

GR
Label Description Location

Component Identification

23

MT-02

1 2

BK

BK

BK

BK WH

Installed Options

WIRE COLOR

NOTES

7 8RD(DCV SF1) WH (DCV N1)

(MAY NOT BE NEEDED DEPENDING ON OPTIONS)
IF DCV IS NOT PRESENT, RD AND WH WIRES FROM 
SEPARATE 120VAC SOURCE

SW-02
CONDENSER 1

CONDENSER 2
GR

3 PHASE
208/230

BL
GR

BL

9
5

COIL
13 23

CONT2
11 21

COMP1
10
6

CONT1

COIL
13
11

23
21

T3

T2
T1

BL 21 BL
BL
BL

SW-02

RD
RD
RD

11
7
3

12
8
4

208/230
3 PHASE

T3

COMP2

T2
T1

RD
RD
RD

BL

BK WH
1

TR-05115

BL 24 YW
N

RCR1

BK RD WH WH

YW
RC

YW
RC

OR
Y2

GY
Y1

MOCP = 10 AMPS FOR CONTROL WIRING

DROP FOR DISCONNECT CONNECTION
!ATTENTION ELECTRICIAN!

CONNECT POWER TO THE DROP

1 2

5 6
3 4

BL

TS-06

+

COOL STAGE ON TIMER = 2 MIN.
COOL STAGE OFF TIMER = 2 MIN.

COOL HYSTERESIS = 1 MIN.

C

SN-01

BK

GY

OR

+ C

SN-02

BK
STANDARD PARAMETERS

Y1

Y2

Outside
Temp

Discharge
Temp

RD RD

RC

PS-01

R1

BK
NO

C
NC

C

BL R

SW-06

FL

R1

Alarm 1

AirflowBL

BL

YW

RD

BK

CONTROL MODE = COOL
STAGE BASED ON = OUTSIDE

ACTIVATE BASED ON = OUTSIDE

MODE CHANGE TIME = 5 MIN.

SINGLE STAGE COOLING
STAGE 1 COOLING SETPOINT = 85°F

TWO STAGES COOLING
STAGE 1 COOLING SETPOINT = 85°F
STAGE 2 COOLING SETPOINT = 95°F

THREE STAGES COOLING
STAGE 1 COOLING SETPOINT = 85°F
STAGE 2 COOLING SETPOINT = 90°F
STAGE 3 COOLING SETPOINT = 95°F

IS FACTORY SUPPLIED

Y1

Y2

SUPPLY     2HP-208V-3P-6.1FLA
MOTOR INFO

ELECTRICAL INFORMATION
MOTOR CIRCUIT MCA: 7.7A
CONTROL CIRCUIT MCA: 1.0A
MOTOR CIRCUIT MOP: 15A
CONTROL CIRCUIT MOP: 15A
COND1 MCA = 11.2A COND1 MOP = 20A
COND2 MCA = 11.2A COND2 MOP = 20A
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MODELSHIP DATE
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1 DCV-2111 Utility Cabinet Right
04 - Utility Cabinet Right

Hood # 1

1 Light

1 Fan
Smart Controls DCV

Exhaust

Exhaust

Supply

3

3

3

0.500

1.000

2.000

208

208

208

2.0

3.8

6.1

NO. TAG PACKAGE # LOCATION
SWITCHES

LOCATION QUANTITY
OPTION

FANS CONTROLLED

TYPE ɸ H.P. VOLT FLA

1 2 3 4 5 6 7 8

Field Connection to Router or Ethernet Switch
OR Factory Wired Connection to Cellular Kit

CASlink Monitor and Control
-   Hood control panel to support communications to cloud-based Building
Management System.
-   Hood Control Panel to allow cloud-based Building Management System to
monitor real time parameters outlined as MONITOR in the points list.
-   Hood Control Panel to allow cloud-based Building Management System to
control parameters outlined as CONTROL in the points list.

MONITORING AND CONTROL POINTS LIST

 SC PackagesDCV Packages Function

Room Temperature(s) MONITOR

Duct Temperature(s) MONITOR

MUA Discharge Temperature MONITOR

Kitchen RTU Discharge Temperature MONITOR

Controller Faults MONITOR

Fan Faults MONITOR

Fan Status MONITOR

PCU Faults MONITOR

PCU Filter Clog Percentages MONITOR

Fire Condition MONITOR

CORE Fire System MONITOR

Building Pressures MONITOR

Fans Button(s) MONITOR & CONTROL

Lights Button(s) MONITOR & CONTROL

Wash Button MONITOR & CONTROL

Function

Room Temperature MONITOR

Duct Temperature(s) MONITOR

MUA Discharge Temperature MONITOR

Kitchen RTU Discharge Temperature MONITOR

Fan Speed MONITOR

Fan Amperage MONITOR

Fan Power MONITOR

VFD Faults MONITOR

Controller Faults MONITOR

Fan Faults MONITOR

Fan Status MONITOR

PCU Faults MONITOR

PCU Filter Clog Percentages MONITOR

Fire Condition MONITOR

CORE Fire System MONITOR

Building Pressures MONITOR

Prep Time Button MONITOR & CONTROL

Fans Button MONITOR & CONTROL

Lights Button MONITOR & CONTROL

Wash Button MONITOR & CONTROL

-   Hood control panel to allow remote changes to system setting such as:
VFD Frequencies, ECM speeds, temperature set points, fan and wash schedules, etc.

DESCRIPTION OF OPERATION:

6/11/2019

INSTALL

ECP #1-1

Demand Control Ventilation, w/ control for 2 Exhaust Fans, 1 Supply Fan, Exhaust on in Fire, Lights out in Fire, Fans modulate based on duct temperature. INVERTER DUTY
3 PHASE MOTOR REQUIRED FOR USE WITH VFD.  Room temperature sensor shipped loose for field installation.Verify distance between VFD and Motor; additional cost
could apply if distance exceeds 50 feet.

BREAKER PANEL TO PRIMARY CONTROL PANEL
Responsibility:  Electrician

BREAKER PANEL PRIMARY CONTROL PANEL

BREAKER SIZE SHOWN IS THE MAXIMUM ALLOWED

BREAKER 1PH

CONTROL POWER.  DO NOT WIRE
TO GFCI OR SHUNT TRIP BREAKER.

Hot

Neutral
120 V
15 A

Ground

1ST HOOD LIGHT BREAKER SHARED W/ CONTROL
POWER. SWITCH #1

WIRE TO VFD QUICK CONNECTOR

BREAKER 3PH

MCA:
MOCP:

LINE

LINE

Ground

EXH-1 SM-1

LINE208 V
2.5 A
15 A

WIRE TO VFD QUICK CONNECTOR

BREAKER 3PH

MCA:
MOCP:

LINE

LINE

Ground

EXH-2 SM-2

LINE208 V
4.8 A
15 A

BREAKER 3PH

WIRE TO VFD QUICK CONNECTOR

MCA:
MOCP:

LINE

LINE
208 V

Ground

SUP-3 SM-3

LINE
7.6 A
15 A

BREAKER PANEL TO FANS
Responsibility:  Electrician

BREAKER PANEL FANS

POWER TO
CONDENSER

LINE

LINE208-230
20 Amps

SUP-3
LINE

COND 1

3 PHASE

POWER TO
CONDENSER

LINE

LINE208-230
20 Amps

SUP-3
LINE

COND 2

3 PHASE

CONTROL PANEL TO FANS
Responsibility:  Electrician

PRIMARY PANEL FANS

Load Wiring

WIRE TO
VFD QUICK

WIRE TO
DISCONNECT

CONNECTOR
MUST HAVE ITS OWN CONDUIT
DO NOT SHARE CONDUIT!

EXH-101
LOAD LEG 1

LOAD LEG 2

GROUND

FAN:

LOAD LEG 3

Load Wiring

WIRE TO
VFD QUICK

WIRE TO
DISCONNECT

CONNECTOR
MUST HAVE ITS OWN CONDUIT
DO NOT SHARE CONDUIT!

EXH-202
LOAD LEG 1

LOAD LEG 2

GROUND

FAN:

LOAD LEG 3

Load Wiring BLACK

BLACK

BLACK

GREEN

WIRE TO
VFD QUICK

CONNECTOR WHITE

RED

MUST HAVE ITS OWN CONDUIT
DO NOT SHARE CONDUIT!

IF VFD MOUNTED IN
2ND PANEL, WIRE SF
SIGNAL FROM PANEL
WITH ECPM03.

LOAD LEG 1

LOAD LEG 2

LOAD LEG 3

GROUND

SUP-303FAN:

120V NEUTRAL

120V HOT

CONTROL PANEL TO ACCESSORY ITEMS
Responsibility:  Electrician

CONTROL PANEL COMPONENT

FIRE SYSTEM
TO

MICROSWITCH

IF MORE THAN ONE
FIRE SYSTEM, WIRE
IN SERIES AS SHOWN

1:C
4:NO
2:NC

1:C
4:NO
2:NC

1:C
4:NO
2:NC

SWITCHES
TO

J4

HOOD LIGHTS
TO

1400 W MAX

BLACK
WHITE

GREEN

WORLD WIDE
TO

WEB

 - -

TEMP SENSOR
TO

DUCT SENSOR
TO

CAPTURE VOLUME
TO

SENSOR

PSP SENSOR
TO

THE FOLLOWING CONNECTIONS
MAY OR MAY NOT BE

REQUIRED BASED ON JOBSITE 
SPECIFICATIONS

EXTERNAL
SIGNAL FOR

SHUNT TRIP
ST TERMINAL IS ENERGIZED
IN FIRE CONDITION.

NEUTRAL FROM SHUNT COIL
HOT TO SHUNT COIL

SYSTEM DRY
SPARE FIRE

CONTACT

COMMON
NORMALLY OPEN

ON/OFF WITH
DRY CONTACT

SUPPLY FAN
GROUP 1

COMMON
NORMALLY OPEN

COMMON
NORMALLY OPEN

DCV SPEED

(TOTAL)

0-10V OUTPUT

VFD ANALOG

(EACH VFD)

0-10V OUTPUT

EXTERNAL
TO

SWITCH

SIGNAL SWITCH THROUGH BMS
WILL ACTIVATE ZONE1 FANS AND
LIGHTS

C NO

A B C D E F G H I

1

2

3

4

5

6

7

8

9

10

MOTOR POWER CIRCUIT

COMPONENT LIST
LABEL  DESCRIPTION

120 VAC
RELAY

RA-x
24 VDC
RELAY

RD-x

WH

JUMPER

BL PR

BK WH

BK WH

24V
1 2 3 4 5 6 7
8 9 10 11 12 13 14

DRY CONTACTS (SHOWN DE-ENERGIZED)DRY CONTACTS (SHOWN DE-ENERGIZED)

ECPM03
J10

IL
1A

IL
1B

JUMPER
MAKE UP AIR INTERLOCK.

1

2

11
1

1

2

11
1

1

2

11
1

NOTE: All items on ECPM03 J3 line to be daisy chained
from one component to the next, with EOL120A at end
of line.  Place PN: EOL120A in empty RJ45 port.

14 AWG

YW
14 AWG

YW

14 AWG

YW

FACTORY WIRING
SCHEMATIC

CIRCUIT BOARDS
ECPM03

DCV   Rev. 2.10.00
HMI   Rev. 2.10.00

SC-20 x 18 x 8.62 BOX

CONTROL INPUT
120V H1=LINE,
N1=NEUTRAL, 15A
BREAKER. DO NOT
CONNECT TO
SHUNT TRIP
BREAKER. SEE
INSTALLATION
SCHEMATIC FOR
ADDITIONAL REQ.

NOTE: IF VFD HAS 1PH 240V INPUT, USE L1 & L2 ONLY.
IF VFD HAS 1PH 120V INPUT, USE L1 & N ONLY.

Wired to
Master CORE
(if applicable)

LEGEND
FIELD WIRING
FACTORY WIRING

W
H

/B
L BL

DC

BK

PRBL

WHBK

Demand Control Ventilation, w/
control for 2 Exhaust Fans, 1 Supply
Fan, Exhaust on in Fire, Lights out
in Fire, Fans modulate based on
duct temperature. INVERTER DUTY
3 PHASE MOTOR REQUIRED FOR
USE WITH VFD.  Room
temperature sensor shipped loose
for field installation.Verify distance
between VFD and Motor; additional
cost could apply if distance exceeds
50 feet.

VFD:

HP:

MTR:
FLA:

P107:
P108:

P410:

P150:

P100:

P194:

P101:

P131:

P167:

P103:
P102:

L1
L2
L3

14 AWG
3 PH

15 A
208 V

U1
V1
W1

SM-1

225

01

01

11

83
00

2.0
0.500

EXH-1

N/A

N/A

57.8

56.7
0.0

VFD:

HP:

MTR:
FLA:

P107:
P108:

P410:

P150:

P100:

P194:

P101:

P131:

P167:

P103:
P102:

L4
L5
L6

14 AWG
3 PH

15 A
208 V

U2
V2
W2

SM-2

225

01

01
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3.8
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N/A

N/A
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67.9
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VFD:

HP:

MTR:
FLA:

P107:
P108:

P410:

P150:

P100:

P194:

P101:

P131:

P167:
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P102:

L7
L8
L9

14 AWG
3 PH

15 A
208 V

U3
V3
W3

SM-3

225

01

01

21

87
00

6.1
2.000

SUP-3

N/A

N/A

83.5

75.0
0.0

CONTROL PANEL

LCD
INTERFACE

DUCT TEMPERATURE SENSOR

ROOM TEMPERATURE
SENSOR

Demand Control Ventilation Hood Control Panel Specifications:
- Controls shall be listed by ETL (UL 508A) and shall comply with demand ventilation system

turndown requirements outlined in IECC 403.2.8 (2015).

- The control enclosure shall be NEMA 1 rated and listed for installation inside of the
exhaust hood utility cabinet. The control enclosure may be constructed of stainless steel
or painted steel.

- Temperature probe(s) located in the exhaust duct riser(s) shall be constructed of
stainless steel.

- A digital controller shall be provided to activate the hood exhaust fans dynamically based
on a fixed differential between the ambient and duct temperatures sensors. This function
shall meet the requirements of IMC 507.1.1.

- A digital controller shall provide adjustable hysteresis settings to prevent cycling of the
fans after the cooking appliances have been turned off and/or the heat in the exhaust
system is reduced.

- A digital controller shall provide an adjustable minimum fan run-time setting to prevent fan
cycling.

- Variable Frequency Drives (VFDs) shall be provided for fans as required.  The digital
controller shall modulate the VFDs between a minimum setpoint and a maximum setpoint on
demand.  The duct temperature sensor input(s) to the digital controller shall be used to
calculate the speed reference signal.

- The VFD speed range of operation shall be from 0% to 100% for the system, with the actual
minimum speed set as required to meet minimum ventilation requirements.

- An internal algorithm to the digital controller shall modulate supply fan VFD speed
proportional to all exhaust fans that are located in the same fan group as the supply fan.

- The system shall operate in PREP MODE during light cooking load or COOL DOWN MODE when
sufficient heat remains underneath the hood system after cooking operations have
completed. Operation during either of these periods will disable the supply fans and provide
an exhaust fan speed that is equal to the minimum ventilation requirement.

- A digital controller shall disable the supply fan(s), activate the exhaust fan(s), activate
the appliance shunt trip, and disable an electric gas valve automatically when fire condition
is detected on a covered hood.

- A digital controller shall allow for external BMS fan control via Dry Contact (external
control shall not override fan operation logic as required by code).

- An LCD interface shall be provided with the following features:
a.  On/Off push button fan & light switch activation
b.  Integrated gas valve reset for electronic gas valves (no reset relay required)
c.  VFD Fault display with audible & visual alarm notification
d.  Duct temperature sensor failure detection with audible & visual alarm notification
e.  Mis-wired duct temperature sensor detection with audible & visual alarm notification
f.  A single low voltage Cat-5 RJ45 wiring connection
g.  An energy savings indicator that utilizes measured kWh from the VFDs

Sequence of Operations:
The hood control panel is capable of operating in one or more of the following states at any
given time:
- Automatic:  The system operates based on the differential between room temperature and

the temperature at the hood cavity or exhaust duct collar. Fans activate at a
configurable temperature differential threshold. Depending on the job configuration each fan
zone can be configured as static or dynamic. These terms refer to whether a variable
motor (such as EC Motors or VFD driven motors) modulate with temperature. If the panel is
equipped with variable speed fans and the zone is defined as "dynamic", these will modulate
within a user-defined range based on the temperature differential. Panels equipped with
variable speed fans and a fan zone defined as "static", fans will run at a set speed
calculated for the drive. Demand control ventilation systems are capable of modulating
exhaust and make up air fan speeds per the requirements outlined in IECC 403.2.8.

- Manual:  The system operates based on human input from an HMI.

- Schedule:  A weekly schedule can be set to run fans for a specified period throughout the
day. There are three occupied times per day to allow for the user to set up a time that is
suitable to their needs. Any time that is within the defined occupied time, the system will run
at modulation mode and follow the fan procedure algorithm based on temperature during this
time. During unoccupied time, the system will have an extra offset to prevent unintended
activation of the system during a time where the system is not being occupied.

- Other:  The system operates based on the input from an external source (DDC, BMS or
hard-wired interlock)
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P1
P2
P3
P4

Assembled w/P5
P5

Assembled w/P4
System at P5

Total Weight

DW1445ASY
DW1445ASY
DW1447LT

DW1448AJDKIT

DW2614TP

3M-2000PLUS

735602000

BANDING.5
DW14CLASY

SEAL.50-50

TAPEALUM

1812
1812
1812

1812

1812

1812

-0.0473
-0.0675
-0.0199

-0.0131

0

-0.9323

7.22
7.22
21.79

26.62

12.53

0.80

52.00

5.00
1.37

0.50

0.25
243.41

1695.02
1695.02
1695.02

1695.02

1695.02

1
1
1

1

1

1

3

1
4

1

1

Single Wall Duct 45 Degree Elbow, 14" Duct, Assembly.

Single Wall Duct 45 Degree Elbow, 14" Duct, Assembly.

Single Wall Duct 14" diameter, 47" long, flange at both ends.  Stainless Steel.

Single Wall Duct Adjustable, 14" diameter, 47.5" long, flange at one end With a 14" Adjustable Collar - Stainless Steel.

Duct to Curb Transition, 26-1/2" Curb to 14" Duct, 16 GA Aluminized. Used on BDU18.

Duct - 3M Fire Barrier 2000 Plus Silicone - Used as sealant to Seal Duct Joints.

Duct - Duct insulation for zero clearance to combustibles - 300" x 24" x 1-1/2" Roll.  Unifrax FyreWrap Elite 1.5.

Duct - Fire Barrier Wrap Stainless Steel Banding .5" Width - 200 FT Per Roll.

Duct "V" Clamp With new design 14 Ga Brackets, 14" Duct, Assembly.

Duct - Fire Barrier Wrap Stainless Steel Banding Seal .5" Width.  Quantity of 50.

Duct - Fire Barrier Wrap Aluminum Foil Tape - 3" x 150' Roll.

Tag Part # CFM S.P. Weight Velocity QTY Description

SINGLE WALL FACTORY BUILT DUCTWORK

- FOR A COMPLETE LIST OF APPROVED SUPPORT METHODS, SEE THE INSTALLATION AND OPERATION MANUAL.

- DUCTWORK SHALL SLOPE NOT LESS THAN 1/16" PER LINEAR FOOT TOWARDS THE HOOD OR AN APPROVED GREASE COLLECTION RESERVOIR.

- WHERE HORIZONTAL DUCTS EXCEED 75 FEET IN LENGTH, THE SLOPE SHALL NOT BE LESS THAN 3/16" PER LINEAR FOOT.

- ALL DUCTWORK IS REQUIRED TO BE INSTALLED WITH THE MAXIMUM SUPPORT SPACING LISTED BELOW.

DUCT DIAMETER

8" 10' 10' 24'

10" 10' 10' 24'

12" 10' 10' 24'

14" 10' 10' 24'

16" 10' 10' 24'

18" 10' 10' 24'

20" 10' 10' 24'

22" 10' 10' 24'

24" 10' 10' 24'

HORIZONTAL
SUPPORT (ft)

VERTICAL
WALL SUPPORT (ft)

VERTICAL
CURB SUPPORT (ft)

28.50

98.5"MAX
86"

59"MIN

DuctWork #1 Front View

28.50

DuctWork #1 Top View

28.50

98.5"MAX
86"

59"MIN

DuctWork #1 Side View

DuctWork #1 SE View
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FLOOR PLAN
SCALE: 1/4" = 1'-0"
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OVERALL WIDTH
OF BACKING (C)

PLAN INDICATES SIZE

ABOVE
FLOOR (B)

OVERALL HT.
OF BACKING (A)

HEIGHT

WALL BACKING LENGTHS ARE MINIMUM.  ALWAYS EXTEND
TO NEXT STUD OVER IN EACH DIRECTION.

EQUIPMENT WALL BACKING DETAIL

(B
)

-

* NOTE:

SEE BUILDING CONDITIONS PLAN.

1

16 GA. GALVANIZED

INSTALLED BY G.C.
STL.  SUPPLIED &

ELEVATION

WALL BACKING

(C)

(A
)

24
SEE NOTE

12 60

PLAN VIEW

WALL BACKING FOR EQUIPMENT ABOVE 36"

SODA LINE CONDUIT
(BY GENERAL CONTRACTOR)

(BY GENERAL CONTRACTOR)

SYMBOLS

S/S WALL FLASHING
(BY K.E.C.)

ARCHITECTURAL & STRUCTURAL PLANS.

SODA CONDUIT LINES 
ARE FOR SCHEMATIC PURPOSES ONLY.
G.C. TO COORDINATE CONDUIT LINE RUNS WITH

NOTE:

2.

1.



TENANT IMPROVEMENT
FOR

info@landmarkphx.com

ARIZONA   NEW ENGLAND

LANDMARK
K I T C H E N  D E S I G N,  L L C

FOODSERVICE  CONSULTANT:

www.landmarkphx.com

TEL: (602) 443-0344



FLOOR PLAN
SCALE: 1/4" = 1'-0"
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