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MASONRY: 1. CONFORM TO THE LATEST EDITION OF SPECIFICATIONS FOR MASONRY STRUCTURES, ACI 530.1. CONFORM TO THE LATEST EDITION OF SPECIFICATIONS FOR MASONRY STRUCTURES, ACI 530.1. 2. COMPRESSIVE STRENGTH OF MASONRY, FM': 1500psi COMPRESSIVE STRENGTH OF MASONRY, FM': 1500psi 3. REINFORCEMENT: ASTM A615, GRADE 60. REINFORCEMENT: ASTM A615, GRADE 60. 4. MORTAR: ASTM C270 TYPE M OR S MADE FROM PORTLAND CEMENT AND HYDRATED LIME. MORTAR: ASTM C270 TYPE M OR S MADE FROM PORTLAND CEMENT AND HYDRATED LIME. 5. PROVIDE LINTELS OVER OPENINGS IN MASONRY WALLS IN ACCORDANCE WITH LINTEL SCHEDULE (IF & WHERE PROVIDE LINTELS OVER OPENINGS IN MASONRY WALLS IN ACCORDANCE WITH LINTEL SCHEDULE (IF & WHERE APPLICABLE). 6. INSTALL REINFORCEMENT WHERE SHOWN AND GROUT CORES SOLID.  PROVIDE WIRE BAR SUPPORTS AND SPACERS INSTALL REINFORCEMENT WHERE SHOWN AND GROUT CORES SOLID.  PROVIDE WIRE BAR SUPPORTS AND SPACERS TO MAINTAIN PROPER POSITION OF REINFORCEMENT.  LAP REINFORCEMENT 48 BAR DIAMETERS. 7. PROVIDE 3 COURSES OF SOLID OR GROUTED MASONRY IMMEDIATELY BELOW BEAM AND LINTEL BEARINGS. PROVIDE 3 COURSES OF SOLID OR GROUTED MASONRY IMMEDIATELY BELOW BEAM AND LINTEL BEARINGS. 8. DO NOT CONSTRUCT CHASES OR RISERS WITHIN 2 FEET OF CENTERLINE OF BEAM BEARING OR OTHER DO NOT CONSTRUCT CHASES OR RISERS WITHIN 2 FEET OF CENTERLINE OF BEAM BEARING OR OTHER CONCENTRATED LOAD. 9. CONSTRUCT CORNERS AND WALL INTERSECTIONS IN RUNNING BOND.CONSTRUCT CORNERS AND WALL INTERSECTIONS IN RUNNING BOND.
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WOOD FRAMING NOTES: 1. ALL MAIN FRAMING MEMBERS, JOISTS, RAFTERS, BEAMS, HEADERS,  ETC., SHALL BE NO. 2 AND BETTER ALL MAIN FRAMING MEMBERS, JOISTS, RAFTERS, BEAMS, HEADERS,  ETC., SHALL BE NO. 2 AND BETTER HEM-FIR, OR EQUAL. 2. ALL WALL STUDS SHALL BE STUD GRADE SPRUCE-PINE-FIR. SILL  PLATES, ETC., SHALL BE NO. 2 AND ALL WALL STUDS SHALL BE STUD GRADE SPRUCE-PINE-FIR. SILL  PLATES, ETC., SHALL BE NO. 2 AND BETTER SPRUCE-PINE-FIR (SPF) OR EQUAL. 3. NON-STRUCTURAL NAILERS, BLOCKING, BRIDGING, ETC., SHALL BE CONSTRUCTION GRADE NON-STRUCTURAL NAILERS, BLOCKING, BRIDGING, ETC., SHALL BE CONSTRUCTION GRADE SPRUCE-PINE-FIR (SPF) OR WHITE WOODS. 4. WOODS FOR GLUED LAMINATED BEAM CONSTRUCTION MUST BE OF GRADE 24F WESTERN SPECIES OR WOODS FOR GLUED LAMINATED BEAM CONSTRUCTION MUST BE OF GRADE 24F WESTERN SPECIES OR BETTER (FB = 2400 PSI, FV = 140  PSI, E = 1,700,000 PSI.)

AutoCAD SHX Text
WOOD FRAMING ATTACHMENT NOTES: 1. ALL FASTENERS FOR THE FRAMING OF THE FLOOR DECK TO BE "SIMPSON STRONG TIE" FASTENERS OR APPROVED ALL FASTENERS FOR THE FRAMING OF THE FLOOR DECK TO BE "SIMPSON STRONG TIE" FASTENERS OR APPROVED EQUAL. 2. ALL METAL FASTENERS OR CONNECTORS INTO OR IN CONTACT WITH MOISTURE TREATED LUMBER SHALL BE ALL METAL FASTENERS OR CONNECTORS INTO OR IN CONTACT WITH MOISTURE TREATED LUMBER SHALL BE STAINLESS STEEL. THIS INCLUDES NAILS, SCREWS, ANCHOR BOLTS, LAG BOLTS, METAL HANGERS, CONNECTORS, ETC. 3. WHERE SUPPORTED BY ATTACHMENT TO AN EXTERIOR WALL, DECK SHALL BE POSITIVELY ANCHORED TO THE WHERE SUPPORTED BY ATTACHMENT TO AN EXTERIOR WALL, DECK SHALL BE POSITIVELY ANCHORED TO THE PRIMARY STRUCTURE AND DESIGNED FOR BOTH VERTICAL AND LATERAL LOADS AS APPLICABLE. SUCH ATTACHMENT SHALL NOT BE ACCOMPLISHED BY THE USE OF TOENAILS OR NAILS SUBJECT TO WITHDRAWAL.  4. COLUMN AND POST-END CONNECTIONS SHALL BE FASTENED TO RESIST LATERAL AND NET INDUCED UPLIFT FORCES.  COLUMN AND POST-END CONNECTIONS SHALL BE FASTENED TO RESIST LATERAL AND NET INDUCED UPLIFT FORCES.  5. COLUMNS SHALL BE RESTRAINED TO PREVENT LATERAL DISPLACEMENT AT THE BOTTOM END.  COLUMNS SHALL BE RESTRAINED TO PREVENT LATERAL DISPLACEMENT AT THE BOTTOM END.  6. WHERE POSTS AND BEAM CONSTRUCTION IS USED TO SUPPORT FLOOR FRAMING, POSITIVE CONNECTIONS SHALL BE WHERE POSTS AND BEAM CONSTRUCTION IS USED TO SUPPORT FLOOR FRAMING, POSITIVE CONNECTIONS SHALL BE PROVIDED TO ENSURE AGAINST UPLIFT AND LATERAL.  7. THE ENDS OF EACH JOIST OR BEAM SHALL HAVE AT LEAST 1 1/2" OF BEARING ON WOOD OR METAL.  THE ENDS OF EACH JOIST OR BEAM SHALL HAVE AT LEAST 1 1/2" OF BEARING ON WOOD OR METAL.  8. JOISTS FRAMING INTO THE SIDE OF A WOOD BEAM SHALL BE SUPPORTED BY APPROVED FRAMING ANCHORS.  JOISTS FRAMING INTO THE SIDE OF A WOOD BEAM SHALL BE SUPPORTED BY APPROVED FRAMING ANCHORS.  9. HANDRAIL ASSEMBLIES AND GUARDS SHALL BE ABLE TO RESIST A SINGLE CONCENTRATED LOAD OF 200 POUNDS HANDRAIL ASSEMBLIES AND GUARDS SHALL BE ABLE TO RESIST A SINGLE CONCENTRATED LOAD OF 200 POUNDS APPLIED IN ANY DIRECTION AT ANY POINT ALONG THE TOP.  10. INDIVIDUAL STAIR TREADS SHALL BE ABLE TO RESIST (1) 300 POUND CONCENTRATED LOAD ACTING OVER AN INDIVIDUAL STAIR TREADS SHALL BE ABLE TO RESIST (1) 300 POUND CONCENTRATED LOAD ACTING OVER AN AREA OF 4 SQUARE INCHES.  11. STAIRCASES MUST BE ABLE TO RESIST 40 POUNDS PER SQUARE FOOT OF TREAD AREA 3'-0" x 5'-0".STAIRCASES MUST BE ABLE TO RESIST 40 POUNDS PER SQUARE FOOT OF TREAD AREA 3'-0" x 5'-0".
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TREATED LUMBER & CONNECTOR NOTES: 1. FOR ALL AWPA PRESSURE TREATED WOOD: FOR ALL AWPA PRESSURE TREATED WOOD: TREATMENT DENSITY, MOISTURE CONTENT IN GRADE BASE VALUES, SOUTHERN YELLOW PINE (SYP) GRADE NO. 2 OR BETTER MOISTURE TREATED LUMBER, TIMBERS & PLYWOOD FOR ABOVE GROUND USE            - 0.25 CCA (pcf) GROUND / FRESH WATER CONTACT - 0.40 CCA (pcf) STRUCTURAL POLES                   - 0.60 CCA (pcf)                    - 0.60 CCA (pcf) 2. ALL METAL FASTENERS, CONNECTORS INTO OR IN CONTACT WITH ALL METAL FASTENERS, CONNECTORS INTO OR IN CONTACT WITH PRESSURE TREATED WOOD SHALL BE STAINLESS STEEL (NAILS, SCREWS, ANCHOR BOLTS, LAG BOLTS, METAL HANGERS, ETC.)
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CONCRETE: 1. CONCRETE, CONCRETE PLACEMENT, AND REINFORCING SHALL COMPLY WITH THE LATEST EDITION OF APPLICABLE CONCRETE, CONCRETE PLACEMENT, AND REINFORCING SHALL COMPLY WITH THE LATEST EDITION OF APPLICABLE STANDARDS OF THE AMERICAN CONCRETE INSTITUTE (ACI) AND THE CONCRETE REINFORCING INSTITUTE (CRSI). 2. STRUCTURAL CONCRETE BELOW GRADE SHALL BE 3,500 psi COMPRESSIVE STRENGTH MINIMUM @ 28 DAYS.  STRUCTURAL CONCRETE BELOW GRADE SHALL BE 3,500 psi COMPRESSIVE STRENGTH MINIMUM @ 28 DAYS.  CURBS AND SLABS ON GRADE SHALL BE 4,000 psi COMPRESSIVE STRENGTH MINIMUM @ 28 DAYS WITH 4 TO 6 PERCENT AIR ENTRAINMENT.  REFER TO DRAWINGS FOR SIZES AND THICKNESSES. 3. PROVIDE EXPANSION JOINTS WITH 1/2 INCH EXPANSION MATERIAL AT LOCATIONS AS NOTED ON DRAWINGS.  TOOL PROVIDE EXPANSION JOINTS WITH 1/2 INCH EXPANSION MATERIAL AT LOCATIONS AS NOTED ON DRAWINGS.  TOOL CONTROL JOINTS IN SURFACE AT 1/4 THE DEPTH OF THE TOTAL SLAB THICKNESS AT LOCATIONS AS NOTED SHOWN ON DRAWINGS.  4. ALL CONCRETE NOT OTHERWISE SPECIFIED SHALL BE CONTROLLED STONE, GRAVEL OR SLAG CONCRETE TO TEST ALL CONCRETE NOT OTHERWISE SPECIFIED SHALL BE CONTROLLED STONE, GRAVEL OR SLAG CONCRETE TO TEST AT LEAST 3000 PSI IN STANDARD 6" X 12" CYLINDERS AT 28 DAYS AND HAVE NOT LESS THAN  5 1/2 SACKS OF CEMENT PER CUBIC YARD OF CONCRETE AND NOT OVER 6 1/2  GALLONS OF WATER PER SACK OF CEMENT. MAXIMUM SLUMP SHALL BE 4". 5. REINFORCING BARS, UNLESS OTHERWISE SPECIFIED, SHALL MEET ASTM A615, GRADE 60. REINFORCING BARS, UNLESS OTHERWISE SPECIFIED, SHALL MEET ASTM A615, GRADE 60. 6. ALL CONCRETE WORK SHALL CONFORM TO ALL REQUIREMENTS OF THE LATEST ACI-318-08 CODE.  ALL BARS ALL CONCRETE WORK SHALL CONFORM TO ALL REQUIREMENTS OF THE LATEST ACI-318-08 CODE.  ALL BARS SHALL BE DETAILED, FABRICATED, SUPPORTED IN FORMS AND SPACED WITH ACCESSORIES FOLLOWING THE REQUIREMENTS OF THE "DETAILS AND DETAILING OF CONCRETE REINFORCEMENT (ACI 318-08)".  PLACING OF BARS SHALL CONFORM TO THE LATEST CRSI RECOMMENDED PRACTICES FOR PLACING REINFORCING BARS. 7. REBARS THAT COME INTO CONTACT WITH FORM OIL WILL PREVENT THEM FROM PROPERLY BONDING WITH POURED REBARS THAT COME INTO CONTACT WITH FORM OIL WILL PREVENT THEM FROM PROPERLY BONDING WITH POURED CONCRETE.  ALL REBARS THAT HAVE BEEN COMPROMISED AS A RESULT OF IMPROPER OR POOR APPLICATION OF FORM OIL MUST BE SAND BLASTED OR REPLACED TO MAINTAIN STRUCTURAL INTEGRITY OF THE POUR. 8. ALL CONCRETE SLABS ON THE GROUND THAT ARE NOT OTHERWISE PROVIDED FOR SHALL HAVE TEMPERATURE ALL CONCRETE SLABS ON THE GROUND THAT ARE NOT OTHERWISE PROVIDED FOR SHALL HAVE TEMPERATURE REINFORCEMENT CONSISTING OF ONE LAYER OF 6" X 6" W1.4 X W1.4 WELDED WIRE FABRIC. 9. WIRE FABRIC MUST LAP ONE FULL MESH AT SIDE AND END LAPS AND BE WIRED TOGETHER. MESH SHALL EXTEND WIRE FABRIC MUST LAP ONE FULL MESH AT SIDE AND END LAPS AND BE WIRED TOGETHER. MESH SHALL EXTEND WELL INTO SUPPORTING  BEAMS AND WALLS FOR ANCHORAGE (UNLESS AN EXPANSION JOINT IS CALLED FOR). 10. LAP ALL BAR SPLICES 36 BAR DIAMETERS (UNLESS OTHERWISE CALLED FOR) BUT NOT LESS THAN 15". BEND ALL LAP ALL BAR SPLICES 36 BAR DIAMETERS (UNLESS OTHERWISE CALLED FOR) BUT NOT LESS THAN 15". BEND ALL WALL FOOTING BARS 15" AROUND ALL CORNERS. 11. MINIMUM CONCRETE COVER ON REINFORCING BARS SHALL BE AS FOLLOWS UNLESS OTHERWISE NOTED: MINIMUM CONCRETE COVER ON REINFORCING BARS SHALL BE AS FOLLOWS UNLESS OTHERWISE NOTED:      CONCRETE DEPOSITED AGAINST GROUND:          3" CONCRETE DEPOSITED AGAINST GROUND:          3"      FORMED SURFACES EXPOSED TO WEATHER:    1 1/2" FOR #5 & SMALLER FORMED SURFACES EXPOSED TO WEATHER:    1 1/2" FOR #5 & SMALLER                               OR EARTH:           2" FOR #6 BARS & LARGER   OR EARTH:           2" FOR #6 BARS & LARGER    ALL OTHER SURFACES:           SLABS, WALLS, AND JOISTS:            3/4"           BEAMS, GIRDER, AND COLUMNS:       1 1/2"
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WATER & MOISTURE PROTECTION 1. PROVIDE FOUNDATION WATERPROOFING WHERE CRAWL & / OR BASEMENT WALLS ARE BELOW BELOW GRADE PROVIDE FOUNDATION WATERPROOFING WHERE CRAWL & / OR BASEMENT WALLS ARE BELOW BELOW GRADE AND INSTALL 4" PERFORATED PLASTIC FOUNDATION DRAINS ONE EACH SIDE OF FOOTINGS WITH CROSS OVERS AT A MINIMUM OF ONE PER WALL. SLOPE DRAINS TO ON-SITE DRY WELL W/ SUMP PUMP OR NATURAL DRAINAGE COURSES. 2.  ALL EXTERIOR WALLS SHALL HAVE WATER-RESISTIVE BARRIER OF NOT FEWER THAN ONE LAYER OF NO. 15 ALL EXTERIOR WALLS SHALL HAVE WATER-RESISTIVE BARRIER OF NOT FEWER THAN ONE LAYER OF NO. 15 ASPHALT FELT, COMPLYING WITH ASTM D226 FOR TYPE 1 FELT OR OTHER APPROVED MATERIALS, (I.E. TYVEK BUILDING WRAP) ATTACHED TO SHEATHING W/ MANUFACTURER'S APPROVED CAP NAILS, OVERLAP ALL SEAMS (HORIZONTAL & VERTICAL) A MIN. OF 6" AND SEAL W/ MANUFACTURER'S APPROVED TAPE.  WRAP ALL WINDOWS, DOORS, VENTS, ETC. OPENINGS WITH APPROVED BUILDING AIR INFILTRATION BARRIER PRIOR TO INSTALLATION. 3.  MOISTURE VAPOR RETARDERS SHALL BE INSTALLED IN ALL FRAMED WALLS, FLOORS, AND ROOF / CEILINGS, MOISTURE VAPOR RETARDERS SHALL BE INSTALLED IN ALL FRAMED WALLS, FLOORS, AND ROOF / CEILINGS, COMPRISING ELEMENTS OF THE BUILDING THERMAL ENVELOPE, INSTALLED ON THE WARM-IN-WINTER SIDE OF THE INSULATION.  SEALED AT ALL OUTLETS AND PENETRATIONS. CLASS AS SPECIFIED ON PLANS.  CLASS AS SPECIFIED ON PLANS. CLASS 1 = SHEET POLYETHYLENE, NON-PERFORATED ALUMINUM FOIL WITH A PERM RATING OF LESS THAN OR EQUAL TO 0.1 CLASS 11 = KRAFT-FACED FIBERGLASS BATTS OR PAINT WITH A PERM RATING GREATER THAN 0.1 AND LESS THAN OR EQUAL TO 1.0. CLASS 111 = LATEX OR ENAMEL PAINT WITH A PERM RATING OF GREATER THAN 1.0 AND LESS THAN OR EQUAL TO 10.0. 4.  ALL BUILDING EXTERIOR ROOF SURFACE PENETRATIONS WITH POTENTIAL EXPOSURE TO WEATHER SHALL BE ALL BUILDING EXTERIOR ROOF SURFACE PENETRATIONS WITH POTENTIAL EXPOSURE TO WEATHER SHALL BE FLASHED AND/OR CAULKED AS PER CODE AND/OR INDUSTRY-RECOGNIZIED PROPER CONSTRUCTION TECHNIQUES. 5. ALL FLASHING SHALL BE TURNED OUT AT LOWER EDGE TO DIRECT WATER OUT & AWAY FROM STRUCTURE. ALL FLASHING SHALL BE TURNED OUT AT LOWER EDGE TO DIRECT WATER OUT & AWAY FROM STRUCTURE. 6. INSULATING MATERIALS, WHERE EXPOSED, SHALL HAVE A FLAME SPREAD INDEX OF NOT MORE THAN 25 AND A INSULATING MATERIALS, WHERE EXPOSED, SHALL HAVE A FLAME SPREAD INDEX OF NOT MORE THAN 25 AND A SMOKE-DEVELOPED INDEX OF NOT MORE THAN 450. 
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OUTLINE MECHANICAL SPECIFICATIONS DIVISION 22 & 23 - BASIC MECHANICAL REQUIREMENTS A. General: General: : These are Outline Specifications and not intended to cover all necessary items, but are to serve only as a guide.  It is intended that complete Mechanical Systems as described herein will be furnished and installed. Contractor shall visit the job site and examine all existing conditions. All work shall be installed in accordance with local and state codes and regulations and shall receive the approval of the inspection department having jurisdiction. All work specified herein shall carry the Contractor's Warranty for workmanship and materials for a period of one year minimum (or as specified) from the date of final acceptance or beneficial use by the Owner, whichever occurs first.  The Contractor shall remedy the defects and reimburse the Owner for all damage to other work, whether caused by the defects or the work of correcting same.  Provide an extended four (4) year replacement warranty for the refrigeration compressors after the first year full replacement warranty (parts and labor).  The four (4) year warranty shall be for compressor replacement only; all labor charges will be the responsibility of the Owner. All work shall be done by mechanics skilled in the particular trade involved, under responsible supervision and with the best modern practices. All materials shall be new and of the grade and quality specified.  Only the best material of each class specified shall be used. In new construction, the General Contractor will provide duct openings and pipe shaft openings where shown on the architectural or structural drawings and also where indicated and sized by this Contractor. In existing construction, this Contractor shall do all cutting, core drilling, and patching as required for complete installation unless openings are indicated on the architectural drawings. This Contractor shall hire the General Contractor to do all patching to match existing conditions. This Contractor shall provide all miscellaneous steel and hardware as required to support, hang and secure all equipment as furnished, relocated or revised by him, unless such materials are specifically called out to be provided by other Contractors. Manufacturer's directions shall be followed in all cases where the manufacturers of articles used in this Contract furnish directions covering specific points not shown on the drawings or mentioned in the specifications. All work installed under this contract shall be tested in the presence of and to the satisfaction of the inspecting authority having jurisdiction and the Owner's Representative. Mechanical shop drawings, fixture cuts, and schedules shall be submitted for review, in general, before starting the work involved, and so as to cause no delay in this work or that of any other Contractor or Subcontractor.  Shop drawings may be submitted in electronic format utilizing PDF files.  The submittal shall be organized by specification section and contain all required information within a PDF document for each specification section.  If hard copies of shop drawings are submitted, a minimum of six copies shall be submitted.  All shop drawings whether electronic or hard copies shall bear the All shop drawings whether electronic or hard copies shall bear the  shop drawings whether electronic or hard copies shall bear the stamp of approval of the Contractor as evidence that the submittals have been approved by him. This Contractor shall cooperate fully with the Owner in scheduling and making connections into existing service lines so as to cause the least possible inconvenience and shortest interruption of service.  Contractor shall include any time and materials necessary for draining, venting, purging and refilling the existing system to permit connection of the new or removal of existing equipment, piping, etc. This Contractor to remove all unused ductwork, piping, etc. from the area and remove it from the premises.  The Owner shall be given the option of retaining any removed items.  The Contractor shall, in general, keep the site clean and free of all debris generated by his work. Before running any ducts, piping, etc. within the building, this Contractor shall assure himself that they can be installed as contemplated without trapping or interfering with columns, beams, piping, fixtures, etc.  Contractor to verify all measurements and conditions at job site before proceeding with the work. Of necessity, openings, supporting steel, field-built curbs, electrical data, space requirements, etc. were designed around specific parameters.  It shall become the Contractor's responsibility to change as necessary, through the Architect and interested Contractors on the job, all required parameters, so that openings, supporting steel, curbs, electrical data, etc. will fit the equipment supplied.  Any additional cost will be the sole responsibility of this Contractor. Removed material may contain asbestos or lead.  Contractor to advise Owner's Representative of any material which he suspects may contain either asbestos or lead.  Any costs involved with necessary testing of installed materials will be the Owner's responsibility.  Removal of any materials which prove to contain asbestos or lead will be the Owner's responsibility. Reduction of Lead in Drinking Water Act (PL 111-380):  Products intended to dispense water for human consumption through drinking or cooking shall comply with the following: - A weighted average lead content of not more than 0.25% as determined by A weighted average lead content of not more than 0.25% as determined by NSF/ANSI 372, and - NSF/ANSI 61. NSF/ANSI 61. - Product shall be certified compliant with these requirements by an American Product shall be certified compliant with these requirements by an American National Standards Institute (ANSI) accredited certification organization. - Acceptable Product Marking:  NSF®-61 and NSF®-372 (or NSF®-61-G) or other Acceptable Product Marking:  NSF®-61 and NSF®-372 (or NSF®-61-G) or other -61 and NSF®-372 (or NSF®-61-G) or other -372 (or NSF®-61-G) or other -61-G) or other accepted certifier marks demonstrating third party certification with these requirements. Clean and disinfect water distribution piping as follows: - During construction pipe openings shall be plugged to minimize dirt During construction pipe openings shall be plugged to minimize dirt accumulation in the lines. - Purge new potable water distribution piping systems and parts of existing Purge new potable water distribution piping systems and parts of existing potable water systems that have been altered, extended or repaired prior to use. - Use purging and disinfection procedure prescribed by authority having Use purging and disinfection procedure prescribed by authority having jurisdiction or, if a method is not prescribed by that authority, the procedure described in either AWWA C651 or AWWA C652 or as described below: - Flush piping system with clean, potable water until dirty water does not appear Flush piping system with clean, potable water until dirty water does not appear at outlets. - Fill system or part thereof with water/chlorine solution containing at least 50 Fill system or part thereof with water/chlorine solution containing at least 50 parts per million of chlorine.  Isolate (valve off) and allow to stand for 24 hours. - Drain system or part thereof of previous solution and refill with water/chlorine Drain system or part thereof of previous solution and refill with water/chlorine solution containing at least 200 parts per million of chlorine.  Isolate and allow to stand for 3 hours. - Flush system with clean, potable water until chlorine does not remain in water Flush system with clean, potable water until chlorine does not remain in water coming from system following allowed standing time. - Submit water samples in sterile bottles to authority having jurisdiction.  Repeat Submit water samples in sterile bottles to authority having jurisdiction.  Repeat procedure if biological examination made by the authority shows evidence of contamination. - Prepare and submit reports for purging and disinfecting activities and deliver to Prepare and submit reports for purging and disinfecting activities and deliver to owner. B. Scope of Work: Scope of Work: : Plumbing HVAC C. Electrical: Electrical: : The Electrical Contractor will provide all power wiring, starters and disconnects unless equipment is provided with starters or disconnect switches as part of the assembly.  The Mechanical Contractor shall furnish all special control items, control and interlock wiring, and motors required for the operation of all equipment provided under his sections of work. In general, all motors under 1/2 horsepower will be 120/1/60. For electrical power characteristics of other motors, see the mechanical drawings and schedules. Motors 1/2 HP and over will be provided with across-the-line starters with overload protection unless otherwise specified. All motors under 1/2 HP shall have integral overload protection.  All motors must conform to current NEMA Standards. Where electrical requirements and/or motor horsepowers for the equipment supplied varies from that shown on the mechanical drawings or as specifically called out in the Mechanical Specifications, the Electrical Drawings and Specifications shall govern and be adhered to as to electrical power characteristics for the supplied equipment. All open drive motors shall be of the high efficiency type with a minimum power factor of 82%. D. Contract Closeout: Contract Closeout: : Testing and Adjustment: Contractor shall operate all parts of the entire system, make any and all adjustments and repairs, and shall leave the entire work tested and ready for operation by the Owner and/or operation and final testing and balancing by the Testing and Balancing Contractor. Operating Instructions: Contractor shall provide four complete manuals in hardbacked binders, each containing all operating, servicing, lubrication, etc. information and parts lists for all equipment installed under his Contract.  In addition, each manual shall contain a copy of each approved equipment submittal along with contact information for the supplier.  Where diagrams are too large for the binder, arrange manila pockets with reinforced holes to hold folded drawings.  Manuals to be submitted for approval at least 30 days before completion of the work. Contractor shall arrange for technical instruction of the Owner's Maintenance Personnel for such time as is reasonably required to acquaint them with their duties.  Instruction period shall be after all systems are in operation, and have been tested, balanced and adjusted. Record Drawings: Contractor shall keep an accurate record of all deviations from contract drawings.  He shall neatly and correctly enter, in colored pencil, any deviations on drawings affected during the progress of the project and shall keep drawings available for inspection.  At completion of job and before final acceptance, make any final corrections to drawings and deliver same to the Owner's Representative. Balancing: This Contractor shall provide for approval, prior to final acceptance by the Owner's Representative, balancing reports. These reports shall include individual air flow measurements at all outlets, total air quantity handled, motor amperage, and voltage name plate data, actual operating amperage and voltage, and a statement that the control system has been checked and verified for operation. A qualified Balancing Contractor shall be used to perform these services.  Contractor shall use a Balancing Contractor who is a fully certified member of the National Environmental Balancing Bureau or the Associated Air Balance Council or an independent firm whose principals are registered Professional Engineers. The above tests and adjustments are made to accomplish the conditions as set forth in the Drawings and Specifications Mechanical Contractor shall include the cost of balancing in his bid. E. Hangers and Supports for Piping and Equipment: Hangers and Supports for Piping and Equipment: : All piping materials furnished and all procedures followed in fabrication and erection shall comply with the applicable sections of the Local Building code, applicable Pressure Piping Code, and requirement of applicable sections of "Building Services Piping", ASME B31.9, latest revision and addenda. Contractor shall furnish and install all adjustable hangers, special pipe supports spring hangers, anchors, guides, clamps, rods, miscellaneous iron supports and appurtenances as required to securely and properly hang or support the piping systems.  On insulated piping, hangers to be oversized to fit on the outside of insulation with a heavy gauge protection pipe saddle or shield.  Vertical lines shall be supported by pipe clamp type supports designed for this purpose at each floor level.  Hangers to be equivalent to Anvil International No. 260 clevis type, or for bare copper pipe, Anvil International Fig. CT-99C. Steel Pipe Maximum Spacing: : - Thru 1-1/4”:  7' Max Thru 1-1/4”:  7' Max :  7' Max - 1-1/2”:  9' Max 1-1/2”:  9' Max :  9' Max - 2”:  10' Max 2”:  10' Max :  10' Max Copper Tubing Maximum Spacing: : - Thru 3/4”:  5' Max Thru 3/4”:  5' Max :  5' Max - 1”:  6' Max 1”:  6' Max :  6' Max Rigid Pvc Pipe (Up to 140°F) Maximum Spacing: - Thru 1-1/4”:  2-1/2' Max Thru 1-1/4”:  2-1/2' Max :  2-1/2' Max - 1-1/2” & 2”:  3' Max 1-1/2” & 2”:  3' Max  & 2”:  3' Max :  3' Max - 2-1/2”:  3-1/2' Max 2-1/2”:  3-1/2' Max :  3-1/2' Max - 3”:  3-1/2' Max 3”:  3-1/2' Max :  3-1/2' Max - 4”:  3-1/2' Max 4”:  3-1/2' Max :  3-1/2' Max Pipe:Hanger and Rod Size Shall be as Follows: : - 3/4” to 2” inclusive:  3/8” rod 3/4” to 2” inclusive:  3/8” rod  to 2” inclusive:  3/8” rod  inclusive:  3/8” rod  rod - 2-1/2” to 3-1/2” inclusive:  1/2” rod 2-1/2” to 3-1/2” inclusive:  1/2” rod  to 3-1/2” inclusive:  1/2” rod  inclusive:  1/2” rod  rod - 4” and 5”:  5/8” rod 4” and 5”:  5/8” rod  and 5”:  5/8” rod :  5/8” rod  rod Contractor shall do all excavating and backfilling in connection with his work.  No piping shall be laid in water. Backfill within building or under paving exterior to building shall be clean fine sand, as approved by the Owner's Representative, to proper finished grade.  Backfill outside of building lines shall be tamped sand to 24 inches above pipe with remaining backfill being clean earth to proper finished grade. Sleeves shall be installed by Contractor wherever pipes pass through wood, concrete or masonry slabs, walls, floors or ceilings.  Openings around exposed and concealed pipes or in sleeves for pipes passing through floor slabs, fire-rated walls, smoke partitions, or fire rated ceilings must be sealed with a noncombustible fire stop material.  Seal at both sides of wall.  Insulation shall not extend through sleeve. Pack sleeve opening with STI SpecSeal or equivalent. Depth of fill material shall provide same fire rating as floor or wall penetrated.  Fiberglass is not acceptable except as a backing for the above materials. Where a copper pipe connects to a steel pipe, the connection shall be made with a dielectric union or flanges with dielectric bolt sets.  Dielectric couplings shall not be used. When connections are made at coils or similar situations which include such items as steel or cast iron balancing cocks, valves, etc. it is suggested that all piping in these areas to be steel with dielectric unions or flanges when connecting to copper mains, and/or a copper header coil. Where copper pipes cross iron pipes and in all similar conditions where isolation is necessary to eliminate electrolysis, the pipe shall be isolated with a PVC sheathing. Flashing for vent pipe through membrane roof shall be by Roofing Contractor. Install vent piping penetrating roofed areas to maintain integrity of roof assembly. . Sanitary piping shall be cleaned by flushing with water.  Domestic water shall be flushed and chlorinated as required by AWWA C-601.   Solder used for connections in copper tubing shall be 95/5 tin antimony or 94/6 or 96/4 tin-silver solder with recommended flux. Escutcheon plate for finished areas shall be chrome-plated escutcheon plates and for unfinished areas, black iron escutcheon plates are acceptable. F. Roof Curbs and Supports: Roof Curbs and Supports: : Provide a roof curb for each flue, air intake and exhaust vent.  Curb shall be constructed to conform to the roof pitch and form a level top surface.  Curb shall be of box section design, 18 gauge galvanized steel with continuous welded corner seams and factory installed 1-1/2 x 1-1/2 wood nailer.  Curb shall be insulated with 1-1/2 inches, three pound density rigid fiberglass board with internal metal liner.  In general, the top of the installed curb shall be approximately 12 inches above finished roof. Coordinate roof insulation thickness with General Contractor. Curbs for outside air intakes, or equipment with outside air intakes, shall be tall enough to maintain bottom of intake a minimum of 36 inches above finished roof. For roof mount equipment provide equipment support constructed with 2 x 8 wood nailers, galvanized steel counter flashing, etc.  Support to finish approximately 12 inches above finished roof, have a minimum width of 8 inches, and extend beyond the full length of the equipment to bear over the next closest structural support. Equipment installed on curb shall be secured to curb. For piping passing through roof, provide for the curb an acrylic ABS thermoplastic cap, graduated step neoprene sleeves and adjustable stainless steel bands to make a watertight installation. Acceptable manufacturers are Pate Manufacturing Company, Custom Curb, Inc., Roof Products and Systems Corporation, Thybar, Vent Products or Shipman.  DIVISION 22 - PLUMBING SECTION 22 0523 - GENERAL DUTY VALVES FOR PLUMBING PIPING A. Manufacturers: Manufacturers: : Check:  Caleffi, Crane, Walworth, Nibco, Stockham or Milwaukee Lubricated Plug:  Homestead or Flowserve Nordstrom Ball:  Smith, Crane, Apollo, Watts, Nibco or Milwaukee B. Domestic Water: Domestic Water: : Ball - 600 psi, screwed ends, bronze body, brass/S.S. Trim - Nibco T-585-80-LF, 2” and smaller.  and smaller. Check - 200 psi, screwed ends, bronze body and trim - Nibco T-413-Y-LF, 2” and smaller. C. Natural Gas Shutoff: Natural Gas Shutoff: : 125 psi, screwed - semi-steel body - Nordstrom 142 or Ball Valve -screwed - bronze body - Teflon trim - Nibco T-585-70-UL and T-280-70-UL - 2” and  and smaller.   SECTION 22 0700 - PLUMBING INSULATION A. General: General: : All work shall be done by experienced insulation applicators in strict accordance with manufacturer's latest recommendations and shall be finished in a neat and workmanlike manner.  Thermal conductivity shall not exceed 0.24 BTUH per square foot F° /inch.  Insulation shall be equivalent to Owens-CorningFiberglass 25 ASJ/SSL. All insulation shall have a composite rating including insulation adhesives, jacket, etc. as follows.  The composite assembly shall have a flame spread rating not over 25 and a smoke developed rating not higher than 50. Pipe fittings shall be covered with preformed insulating fittings such as Zeston 25/50 rated PVC insulated fitting cover (pearl gray finish). At hangers and supports of insulated pipe, provide high density insulation (maximum deflection 1/8 inches) and 12 inches long, 22 gauge galvanized sheet metal shields covering 50% of the circumference. B. Piping: Piping: : Hot Service: Domestic Hot Water Piping: - 1-1/4 Inch and Smaller:  1 inch thick 1-1/4 Inch and Smaller:  1 inch thick Domestic hot water storage tanks (must comply with energy conservation requirements of ASHRAE Standard 90 latest edition) minimum 2-1/2 inches. All lavatories and sinks with exposed P-trap, hot and cold water angle stops and supplies shall be insulated with “TrueBro” Handi-Lab-Guard insulation kit, TrueBro” Handi-Lab-Guard insulation kit,  Handi-Lab-Guard insulation kit, Model #102W. Cold Service: Domestic Cold Water Piping and Valves: - 1 1/4 Inch and Smaller:  1/2 inch 1 1/4 Inch and Smaller:  1/2 inch Condensate Drain Lines: 1/2 inch SECTION 22 1116 - DOMESTIC WATER PIPING: : A. Domestic Water Inside Building Underground: Domestic Water Inside Building Underground: : Copper type "K" soft annealed tubing 3 inches and smaller, no joints if possible.  If necessary, joints to be brazed. B. Domestic Water Inside Building Aboveground: Domestic Water Inside Building Aboveground: : Copper type "L" hard tempered 1/2 inch through 3 inches with soldered or press-fit joints and wrought copper fittings. SECTION 22 1119 - DOMESTIC WATER PIPING SPECIALTIES A. Wall Hydrant: Wall Hydrant: : WH - Woodford 65 freezeproof with vacuum breaker install approximately 18 inches above grade.  Approved Manufacturers:  Woodford, Zurn and Jay R. Smith B. Thermometer: Thermometer: : Adjustable angle, 9 inches long; H. O. Trerice BX9 1403. SECTION 22 1316 - SANITARY WASTE & VENT PIPING A. Sanitary Waste and Vent Inside Building Underground: Sanitary Waste and Vent Inside Building Underground: : Asphalt-coated service weight cast iron, hubless end.  Joints, “Clamp-All" Clamp-All" Model #125, "Husky" 4000 or “Mission” Heavy Weight. Mission” Heavy Weight.  Heavy Weight. Plastic PVC, Schedule 40 ASTM D2665, DWV with solvent welded socket joints. B. Sanitary Waste and Vent Aboveground: Sanitary Waste and Vent Aboveground: : Asphalt-coated service weight cast iron, hubless end.  Joints, "Clamp-All" Model #125, "Husky" 4000 or “Mission” Heavy Weight. Mission” Heavy Weight.  Heavy Weight. Asphalt-coated service weight cast iron, hubless end, 3 inches and smaller.  Joints, neoprene rubber gasket with stainless steel clamp. Plastic PVC, Schedule 40, ASTM D2665, DWV with solvent welded socket joints.  (Not allowable in return air plenums.) C. Condensate Drain and Relief Valve Discharge: Condensate Drain and Relief Valve Discharge: : Copper type "L" hard tempered with soldered or press-fit joints and wrought copper fittings. SECTION 22 1319 - SANITARY WASTE PIPING SPECIALTIES A. Floor Drains: Floor Drains: : FD-1 - Zurn ZN-415-6B with 6 inches diameter strainer. Provide with ASSE 1072 compliant barrier-type trap seal protection device. FD-2 - Zurn Z-415-6B-HD-Y with 6 inches diameter strainer, sediment bucket and heavy duty grate, 3 inches diameter. Provide with ASSE 1072 compliant barrier-type trap seal protection device. Approved Manufacturers:  Zurn, Josam, Mifab, Jay R. Smith and Wade. B. Cleanouts: Cleanouts: : CO - Cleanout plug for cast iron hub and spigot shall be screwed brass. CO - Cleanout plug for cast iron no hub shall be a blind plug. CO - Cleanout plug for PVC shall be a cleanout adapter with cleanout plug. FCO - Finished floor cleanout, Zurn ZN-1400-T. FCO - Floor cleanout for carpeted area, Zurn ZN-1400-T-CM. FCO - Floor cleanout for PVC pipe, Zurn ZN-1404. COTG - Exterior cleanout, Zurn Z-1406-HD-VP. WCO - Wall cleanout, Zurn ZS-1469. Approved Manufacturers:  Zurn, Josam, Mifab, Jay R. Smith and Wade. SECTION 22 1600 - NATURAL GAS PIPING A. Natural Gas Aboveground Less Than 5 PSI: Natural Gas Aboveground Less Than 5 PSI: : Black steel, Schedule 40, ASTM A-53, screwed 1/2 inch through 2 inches with 150# malleable iron joints.  Black steel, Schedule 40 ASTM A-53, butt welded, standard weight welded fittings - 2-1/2” and larger with 150# welded neck  and larger with 150# welded neck flange. B. Natural Gas Underground Service: Natural Gas Underground Service: : Polyethylene ASTM D-2513 with copper tracing strip, approved by gas utility.  Heat fusion joints approved by gas utility. Black steel, Schedule 40, ASTM A-53, butt welded, coated and wrapped X-Tru-Coat with forged steel, Schedule 40, butt welded coated and wrapped joints.  Provide Cathodic protection with magnesium anodes. SECTION 22 4000 - PLUMBING FIXTURES A. General: General: : Fixtures shall be acid resisting and white.  Fixtures shall have supplies with stops with removable keys. Mounting height of fixture shall be as shown on Architectural Drawing. B. Water Closet, WC-1: - Kohler K-3979 (ADA, floor set, tank type - handle on Water Closet, WC-1: - Kohler K-3979 (ADA, floor set, tank type - handle on  - Kohler K-3979 (ADA, floor set, tank type - handle on left) Supply:  Brass Craft SCR-1912-DL-C Seat:  Olsonite 95-SSC C. Water Closet, WC-2: - Kohler K-3979-RA (ADA, floor set, tank type - handle Water Closet, WC-2: - Kohler K-3979-RA (ADA, floor set, tank type - handle  - Kohler K-3979-RA (ADA, floor set, tank type - handle on right) Supply:  Brass Craft SCR-1912-DL-C Seat:  Olsonite 95-SSC D. Lavatory, LV-1: - Kohler K-2032 (20 inches x 18 inches wall hung) Lavatory, LV-1: - Kohler K-2032 (20 inches x 18 inches wall hung)  - Kohler K-2032 (20 inches x 18 inches wall hung) Faucet:  Kohler K-15199-4NDRA-CP (single lever type) (0.5 gpm) Supplies:  Brass Craft SCR-1912-AC Trap:  Dearborn Brass 707-1 Strainer:  Kohler K-7129-A Carrier:  Zurn Z-1231 Drain and Supplies Insulation Kit:  True Bro Model #102W Temperature Control Valve (ASSE 1070):  Powers Hydroguard LFe480 E. Electric Water Cooler, EWC-1: - Oasis PG8ACSL (ADA, split level) Electric Water Cooler, EWC-1: - Oasis PG8ACSL (ADA, split level)  - Oasis PG8ACSL (ADA, split level) Carrier:  Zurn Z-1225-BL Trap:  Dearborn Brass 707-1 Supply:  Brass Craft SCR-1912-AC F. Janitor (Mop) Sink, MS-1: Janitor (Mop) Sink, MS-1: Fiat Products MSB-2424 (24 inches x 24 inches) provided with strainer, vinyl bumper guards on all exposed sides, mop hanger, tailpiece, 30 inches long hose and faucet with vacuum breaker. Faucet:  Chicago 540-LD897-SWXF204CP Check Valves:  Provide on CW and HW supply lines to faucet G. Sink, SK-1: - Elkay LR-2219 (Single compartment) Sink, SK-1: - Elkay LR-2219 (Single compartment)  - Elkay LR-2219 (Single compartment) Faucet:  Elkay LKD-2442 (Hi Arc type) Supplies:  Brass Craft OCR-1912-AC Trap:  Dearborn Brass 704A-1, 1-1/2 inches - 17 gauge Strainer:  Elkay LK-35 H. Sink, SK-2: - Elkay LR-3122 (Single compartment) Sink, SK-2: - Elkay LR-3122 (Single compartment)  - Elkay LR-3122 (Single compartment) Faucet:  Elkay LKD-2442 (Hi Arc type) Supplies:  Brass Craft OCR-1912-AC Trap:  Dearborn Brass 704A-1, 1-1/2 inches - 17 gauge Strainer:  Elkay LK-35 I. Water Heater:  Water Heater:  Water heater shall be of capacity and characteristics as indicated on the drawings.   Tank shall be insulated per ASHRAE 90A-latest edition.  Relief valve shall be temperature and pressure ASME type.  Unit shall be completely factory wired, piped, tested, approved for installation requiring only connections of water and power source for operation. DIVISION 23 - HVAC SECTION 23 0700 - HVAC INSULATION A. General: General: : All work shall be done by experienced insulation applicators in strict accordance with manufacturer's latest recommendations and shall be finished in a neat and workmanlike manner.  Thermal conductivity shall not exceed 0.24 BTUH per square foot F° /inch.  Insulation shall be equivalent to Owens-CorningFiberglass 25 ASJ/SSL. All insulation shall have a composite rating including insulation adhesives, jacket, etc. as follows.  The composite assembly shall have a flame spread rating not over 25 and a smoke developed rating not higher than 50. Pipe fittings shall be covered with preformed insulating fittings such as Zeston 25/50 rated PVC insulated fitting cover (pearl gray finish). At hangers and supports of insulated pipe, provide high density insulation (maximum deflection 1/8 inches) and 12 inches long, 22 gauge galvanized sheet metal shields covering 50% of the circumference. Refrigeration piping insulation material shall be a highly flexible, closed cell EPDM rubber based elastomeric product. Insulation shall be Aerocell SSPT or AC, Armaflex UT/Solaflex or K Flex Solar HT.  Thermal conductivity of the insulation shall not exceed 0.245 BTUH square foot F degree/inch at 75º mean  mean temperature.  Insulation shall have a maximum 25/50 fire/smoke rating and be applied according to manufacturer's instructions.  All joints must be sealed and the piping supported with inserts and galvanized exterior shields.  Sizing per schedule. B. Piping: Piping: : Cold Service: Condensate Drain Lines:  1/2 inch Refrigerant Piping:  1 inch Piping insulation exposed to weather shall have insulation thickness increased by 1 inch and be wrapped with a 0.016 inch thick aluminum cover. C. Ductwork: Ductwork: : Externally insulate all outside air intake ductwork with 1-1/2 inches thick semi-rigid fiberglass insulation with foil reinforced Kraft vapor barrier equivalent to OCF 703-FRK. Externally insulate all supply ductwork above ceilings and round runouts to diffusers with 1-1/2 inches thick flexible duct wrap with foil reinforced Kraft vapor barrier equivalent to OCF ED-100-FRK-25. Internally insulated ducts do not require exterior insulation. SECTION 23 0923 - TEMPERATURE CONTROLS A. Furnish and install as described a complete system of temperature controls as Furnish and install as described a complete system of temperature controls as manufactured by Automated Logic, TAC, Johnson Controls, Trane, Siemens or HVAC equipment supplier.  This system shall be installed complete in all respects by competent mechanics, regularly employed by the manufacturer of the temperature control equipment. B. All electrical wiring to be in accordance with the National Electrical Code.  The All electrical wiring to be in accordance with the National Electrical Code.  The HVAC Contractor is responsible for all control and interlock wiring required for the complete installation that is not shown on the Electrical Drawings. C. The Control Contractor is responsible for all power wiring for the complete The Control Contractor is responsible for all power wiring for the complete control system.  All 120 volt circuits shall be from the nearest receptacle panel with the maximum load on any single circuit being 1400 watts. D. All exposed temperature control and interlock wiring and all power wiring All exposed temperature control and interlock wiring and all power wiring regardless of voltage, shall at a minimum be run in EMT.  Conduit system in Mechanical and Electrical Rooms below eight feet above floor shall be IMC. Provide Myers Hub fittings as required to connect to temperature control equipment. See Electrical Division for additional conduit requirements.  Concealed low voltage wiring, such as communication wire, thermostat wire, etc. shall be plenum grade, fastened securely to building structure.  See Electrical Specification for additional low voltage wiring requirements.  Low voltage wiring shall not be laid directly on the ceiling or be attached to any other electrical conduits. E. On completion of the job, the Control Contractor shall completely adjust, ready On completion of the job, the Control Contractor shall completely adjust, ready for use, all thermostats and relays provided under his Contract. The Control Contractor shall provide a complete instruction manual covering the function and operation of all control components on the job.  This manual shall be furnished to the Owner's operating personnel and a competent technician shall be provided for instruction purposes after the system is substantially complete and ready for operation. SECTION 23 2000 - HVAC PIPING A. Refrigerant Piping: Refrigerant Piping: : Type ACR hard copper with streamline fittings and Alco or Sporlan specialties.  Bone-dry nitrogen shall be bled into lines while soldering.  Extra care shall be taken to insure cleanliness.  System shall be pressure and vacuum tested.  A good refrigeration solder such as Sil-Fos shall be used in making joints.  Install purge, charging and service valves as per manufacturer's recommendations and standards. Refrigeration piping shall in all cases conform to the air conditioning equipment manufacturer's recommendations and standards.  Pre-charge refrigerant piping may be used if systems are 5 tons or less and length of piping is 50 feet or less.  After start-up, replace liquid line filter driers, if necessary. B. Condensate Drain and Relief Valve Discharge: Condensate Drain and Relief Valve Discharge: : Copper type "L" hard tempered with soldered or press-fit joints and wrought copper fittings. SECTION 23 3000 - AIR DISTRIBUTION SYSTEM A. Sheet Metal Ductwork: Sheet Metal Ductwork: : Shall be fabricated and installed in accordance with the latest ASHRAE and SMACNA recommendations and in the best practices of good workmanship.  All ductwork shall be constructed of prime hot dip galvanized sheet steel.  All joints, longitudinal and transverse seams and connections shall be securely fastened and sealed with welds, gaskets, mastics (adhesives), mastic-plus-embedded-fabric systems or tapes. While the drawings are to be adhered to as closely as possible, the right is reserved to vary the run and sizes of ducts during the progress of the work as may be found necessary or desirable to avoid local interferences. Openings around exposed or concealed ductwork passing through walls, or partitions, when not protected by fire dampers or doors properly installed, shall be sealed with a sheet metal collar on both sides of the wall. On all air handling units, fans, air conditioning units, etc. duct connections shall be flexible connections using Ventglas 30 ounce, or Durolon 24 ounce material.  Canvas will not be acceptable. For final connections of ductwork operating at pressures below 2” W.G. to  W.G. to supply air distribution items, UL approved pre-insulated flexible duct with exterior vapor barrier may be used.  The length of flexible duct shall not exceed 3-1/2 feet and shall not be used for more than a final elbow connection to the unit. Duct to be Wiremold WK Acoustical Duct, or equal as manufactured by Owens-Corning, Johnson, Johns-Manville or Genflex.  Secure with adhesive and metal bands.  Installation to be in accordance with the latest SMACNA flexible duct installation standards. Paint inside of ductwork exposed behind all registers and grilles flat black. B. Spin-in Fittings: Spin-in Fittings: : Shall be equal to Flexmaster U.S.A. Inc., Type FLDE with balancing damper and air scoop. C. Manual Balancing Damper: Manual Balancing Damper: : In square or rectangular ductwork at pressures below 2” W.G., dampers less  W.G., dampers less than 1 sq. ft. in area or less than 12 inches high shall be Titus Model AG-35B or equivalent by Grille, Register and Diffuser Manufacturer.  Damper in square or rectangular ductwork larger than the above shall be Ruskin Type CD-35 or equivalent by Vent Products, Air Balance, Pottorff, Louver and Damper, Inc., Greenheck, Cesco or Air Control. D. Motor-Operated Damper: Motor-Operated Damper: : Damper shall be Ruskin Type CD-36 low leakage, opposed blade operation with heavy galvanized steel frame, 16 gauge galvanized steel blades, and self-lubricating bearings.  The damper shall be anti-leak construction with aluminum jamb seals and vinyl blade edge seals.  Equivalent dampers by above manufacturers are acceptable. E. Register, Grille and Diffuser: Register, Grille and Diffuser: : Units shall be as shown on the drawings with each register and diffuser containing manual volume control damper.  Ceiling unit to have off-white finish, sidewall unit to have prime coat finish. Exhaust register shall be fabricated of all aluminum construction.  Unit shall be by Titus, Carnes, Price, Anemostat or Krueger. F. Flue: Flue: : Flue shall be of PVC per furnace manufacture or engineered flue designed for class IV positive pressure, condensing appliances. Provide flue supports, spacers, storm collars, counterflashing cap, etc. to insure a weatherproof and fireproof installation. G. Internal Duct Insulation: Internal Duct Insulation: : Internally insulate all rectangular supply ducts operating at pressures less than 2” W.G.  Insulation shall be 1 inches thick and shall meet the Erosion Test  W.G.  Insulation shall be 1 inches thick and shall meet the Erosion Test Method described in UL Publication No. 181.  All linings including coatings and adhesives when tested on a composite basis shall have a flame spread rating of 25 or less and a smoke developed rating of 50 or less.  External duct dimensions are given and do include an allowance for insulation thickness.  do include an allowance for insulation thickness.   include an allowance for insulation thickness.  Where round ductwork is indicated, dimensions given are internal duct diameter and shall be externally insulated.  Insulation shall be a product of Owens-Corning, Johns-Manville, Armstrong, Knauf or Certain-Teed. H. Louver: Louver: : Greenheck Type ESD-403 extruded aluminum with 1/2 inches birdscreen in an extruded aluminum frame and having a 204-Rl etch and anodized aluminum finish with one coat of lacquer.  Louver shall bear the AMCA certified rating seal. Equivalent louvers by Airolite, Greenheck, Louvers & Dampers, Inc., Construction Specialties, American Warming and Ventilating Company, Ruskin, All-Lite or Pottorff will be acceptable.  Paint duct behind louver dull black. I. Fire Dampers: Fire Dampers: : Fabricate in accordance with NFPA 90A and UL 555, and as indicated.  The fire damper shall be constructed of galvanized steel and in full conformance with the requirements of the Underwriter's Laboratories “Standard for Fire Standard for Fire Dampers”, UL-555 and shall carry the UL label for 1-1/2 hour rating and 160°F , UL-555 and shall carry the UL label for 1-1/2 hour rating and 160°F fusible link unless a higher temperature link is required due to location of damper or temperature of air transported in duct.  Damper shall be enclosed in a 20 gauge steel sleeve that exceeds the depth of the wall or floor opening by two inches (2 inches) minimum on each side.  Where the damper is mounted outside the wall, floor or behind a grille, register or diffuser, a 10 gauge steel sleeve shall be used.  The 10 gauge sleeve shall go continuously through the opening and also contain the damper. Fire dampers shall be installed in the wall openings utilizing break-away connections, angles and practices required to be in compliance with the manufacturer's UL approved installation instructions. Fire damper in ductwork with velocities below 2000 FPM and pressures up to 2 inches W.G. positive pressure shall be Type B damper with blades out of airstream and have an equivalent free area at least the same as the duct and shall have a maximum pressure drop of 0.1 inch with a 2000 FPM velocity through the damper. Fire damper at a grille, register or diffuser for wall installation shall be Type A damper and be the full size of the grille, register or diffuser.  Retaining angle on side of wall which will receive a grille or register may be installed with one side towards the fire damper as long as it does not interfere with the operation and safe closing of fire damper blades.  This will provide for a register to be flush mounted against wall.  All retaining angles which are exposed must have mitered corners. 
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