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SECTION 23 05 03 PIPES AND TUBES FOR HVAC PIPING AND EQUIPMENT PART 1 GENERAL 1.1 SUMMARY SUMMARY A. Section Includes: Pipe and pipe fittings for the following systems: Section Includes: Pipe and pipe fittings for the following systems: 1. Equipment drains and over flows. Equipment drains and over flows. 2. Refrigerant piping. Refrigerant piping. 3. Unions, flanges, and couplings. Unions, flanges, and couplings. 1.2 REFERENCES REFERENCES B. American Society of Mechanical Engineers: American Society of Mechanical Engineers: 1. ASME B16.3 - Malleable Iron Threaded Fittings. ASME B16.3 - Malleable Iron Threaded Fittings. 2. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings. 3. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings. 4. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes. 5. ASME B31.5 - Refrigeration Piping. ASME B31.5 - Refrigeration Piping. 6. ASME B31.9 - Building Services Piping. ASME B31.9 - Building Services Piping. B. American Society for Testing and Materials: American Society for Testing and Materials: 1. ASTM B32 - Standard Specification for Solder Metal. ASTM B32 - Standard Specification for Solder Metal. 2. ASTM B88 - Standard Specification for Seamless Copper Water Tube. ASTM B88 - Standard Specification for Seamless Copper Water Tube. 3. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric). ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric). 4. ASTM B280 - Standard Specification for Seamless Copper Tube for Air Conditioning and Refrigeration Field ASTM B280 - Standard Specification for Seamless Copper Tube for Air Conditioning and Refrigeration Field Service. C. American Welding Society: American Welding Society: 1. AWS A5.8 - Specification for Filler Metals for Brazing and Braze Welding. AWS A5.8 - Specification for Filler Metals for Brazing and Braze Welding. 2. AWS D1.1 - Structural Welding Code - Steel. AWS D1.1 - Structural Welding Code - Steel. 1.3 SYSTEM DESCRIPTION SYSTEM DESCRIPTION A. Where more than one piping system material is specified, provide compatible system components and joints. Where more than one piping system material is specified, provide compatible system components and joints. Provide flanges, union, and couplings at locations requiring servicing. B. Provide unions, flanges, and couplings downstream of valves and at equipment or apparatus connections. Provide unions, flanges, and couplings downstream of valves and at equipment or apparatus connections. C. Provide non-conducting dielectric connections whenever jointing dissimilar metals in open systems. Provide non-conducting dielectric connections whenever jointing dissimilar metals in open systems. D. Do not use direct welded or threaded connections to valves, equipment or other apparatus. Do not use direct welded or threaded connections to valves, equipment or other apparatus. 1.4 SUBMITTALS SUBMITTALS A. Product Data: Submit data on pipe materials and fittings. Submit manufacturers catalog information. Product Data: Submit data on pipe materials and fittings. Submit manufacturers catalog information. 1.5 DELIVERY, STORAGE, AND HANDLING DELIVERY, STORAGE, AND HANDLING A. Furnish temporary end caps and closures on piping and fittings. Maintain in place until installation. Furnish temporary end caps and closures on piping and fittings. Maintain in place until installation. B. Protect piping from entry of foreign materials by temporary covers, completing sections of the work, and Protect piping from entry of foreign materials by temporary covers, completing sections of the work, and isolating parts of completed system Protect. C. Maintain charge of refrigeration components until installation in piping system. Maintain charge of refrigeration components until installation in piping system. 1.6 FIELD MEASUREMENTS FIELD MEASUREMENTS A. Verify field measurements prior to fabrication. Verify field measurements prior to fabrication. PART 2 PRODUCTS 2.1 EQUIPMENT DRAINS AND OVERFLOWS EQUIPMENT DRAINS AND OVERFLOWS A. Copper Tubing: ASTM B88, Type M, hard drawn. Copper Tubing: ASTM B88, Type M, hard drawn. 1. Fittings: ASME B16.18, cast brass, or ASME B16.22 solder wrought copper. Fittings: ASME B16.18, cast brass, or ASME B16.22 solder wrought copper. 2. Joints: Solder, lead free, 95-5 tin-antimony, or tin and silver, with melting range 430 to 535 degrees F Joints: Solder, lead free, 95-5 tin-antimony, or tin and silver, with melting range 430 to 535 degrees F (220 to 280 degrees C). B. PVC Pipe: ASTM D1785, Schedule 40. PVC Pipe: ASTM D1785, Schedule 40. 1. Fittings: ASTM D2466 or ASTM D2467, PVC. Fittings: ASTM D2466 or ASTM D2467, PVC. 2. Joints: ASTM D2855, solvent weld. Joints: ASTM D2855, solvent weld. 2.2 REFRIGERANT PIPING REFRIGERANT PIPING A. Copper Tubing: ASTM B280, Type ACR hard drawn or annealed. Copper Tubing: ASTM B280, Type ACR hard drawn or annealed. 1. Fittings: ASME B16.22 wrought copper. Fittings: ASME B16.22 wrought copper. 2. Joints: Braze, AWS A5.8 BCuP silver/phosphorus/copper alloy with melting range 1190 to 1480 degrees F. Joints: Braze, AWS A5.8 BCuP silver/phosphorus/copper alloy with melting range 1190 to 1480 degrees F. 2.3 UNIONS, FLANGES, AND COUPLINGS UNIONS, FLANGES, AND COUPLINGS A. Unions for Pipe 2 inches (50 mm) and Smaller: Unions for Pipe 2 inches (50 mm) and Smaller: 1. Ferrous Piping: 150 psig malleable iron, threaded. Ferrous Piping: 150 psig malleable iron, threaded. 2. Copper Pipe: Bronze, soldered joints. Copper Pipe: Bronze, soldered joints. B. Dielectric Connections: Union with galvanized or plated steel threaded end, copper solder end, water Dielectric Connections: Union with galvanized or plated steel threaded end, copper solder end, water impervious isolation barrier. PART 3 EXECUTION 3.1 PREPARATION PREPARATION A. Ream pipe and tube ends. Remove burrs.  Ream pipe and tube ends. Remove burrs.  B. Remove scale and dirt on inside and outside before assembly. Remove scale and dirt on inside and outside before assembly. C. Prepare piping connections to equipment with flanges or unions. Prepare piping connections to equipment with flanges or unions. D. Keep open ends of pipe free from scale and dirt. Protect open ends with temporary plugs or caps. Keep open ends of pipe free from scale and dirt. Protect open ends with temporary plugs or caps. 3.2 INSTALLATION INSTALLATION A. Install refrigerant in accordance with ASME B31.5. Install refrigerant in accordance with ASME B31.5. B. Route piping parallel to building structure and maintain gradient. Route piping parallel to building structure and maintain gradient. C. Install piping to conserve building space, and not interfere with use of space. Install piping to conserve building space, and not interfere with use of space. D. Group piping whenever practical at common elevations. Group piping whenever practical at common elevations. E. Sleeve pipe passing through partitions, walls and floors. Sleeve pipe passing through partitions, walls and floors. F. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment. G. Provide access where valves and fittings are not accessible.  Provide access where valves and fittings are not accessible.  H. Provide unions at all valves except in refrigerant systems. Provide unions at all valves except in refrigerant systems. I. Slope piping and arrange systems to drain at low points. Slope piping and arrange systems to drain at low points. J. Arrange refrigeration piping to return oil to compressor. Provide traps and loops in piping, and where Arrange refrigeration piping to return oil to compressor. Provide traps and loops in piping, and where necessary provide double risers. K. Where pipe support members are welded to structural building framing, scrape, brush clean, and apply one Where pipe support members are welded to structural building framing, scrape, brush clean, and apply one coat of zinc rich primer to welds. L. Insulate piping; refer to drawing notes. Insulate piping; refer to drawing notes. END OF SECTION
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SECTION 23 05 29 HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT AND FIRESTOPPING PART 1 GENERAL 1.1 SUMMARY SUMMARY A. Section Includes: Section Includes: 1. Pipe hangers and supports. Pipe hangers and supports. 2. Hanger rods. Hanger rods. 3. Flashing. Flashing. 4. Sleeves. Sleeves. 5. Formed steel channel. Formed steel channel. 6. Equipment bases and supports. Equipment bases and supports. B. Related Sections: Related Sections: 1. Section 230503 - Pipes and Tubes: Execution requirements for placement of hangers and supports specified by this section. Section 230503 - Pipes and Tubes: Execution requirements for placement of hangers and supports specified by this section. 1.2 REFERENCES REFERENCES A. American Society of Mechanical Engineers: American Society of Mechanical Engineers: 1. ASME B31.5 - Refrigeration Piping. ASME B31.5 - Refrigeration Piping. 2. ASME B31.9 - Building Services Piping. ASME B31.9 - Building Services Piping. B. American Society for Testing and Materials: American Society for Testing and Materials: 1. ASTM E84 - Test Method for Surface Burning Characteristics of Building Materials. ASTM E84 - Test Method for Surface Burning Characteristics of Building Materials. 2. ASTM E119 - Method for Fire Tests of Building Construction and Materials. ASTM E119 - Method for Fire Tests of Building Construction and Materials. 3. ASTM E814 - Test Method of Fire Tests of Through Penetration Firestops. ASTM E814 - Test Method of Fire Tests of Through Penetration Firestops. 4. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers. C. American Welding Society: American Welding Society: 1. AWS D1.1 - Structural Welding Code - Steel. AWS D1.1 - Structural Welding Code - Steel. D. Manufacturers Standardization Society of the Valve and Fittings Industry: Manufacturers Standardization Society of the Valve and Fittings Industry: 1. MSS SP 58 - Pipe Hangers and Supports - Materials, Design and Manufacturer. MSS SP 58 - Pipe Hangers and Supports - Materials, Design and Manufacturer. 2. MSS SP 69 - Pipe Hangers and Supports - Selection and Application. MSS SP 69 - Pipe Hangers and Supports - Selection and Application. 3. MSS SP 89 - Pipe Hangers and Supports - Fabrication and Installation Practices. MSS SP 89 - Pipe Hangers and Supports - Fabrication and Installation Practices. E. Underwriters Laboratories Inc.: Underwriters Laboratories Inc.: 1. UL 263 - Fire Tests of Building Construction and Materials. UL 263 - Fire Tests of Building Construction and Materials. 2. UL 723 - Tests for Surface Burning Characteristics of Building Materials. UL 723 - Tests for Surface Burning Characteristics of Building Materials. 3. UL - Fire Resistance Directory. UL - Fire Resistance Directory. 1.3 DELIVERY, STORAGE, AND HANDLING DELIVERY, STORAGE, AND HANDLING A. Accept materials on site in original factory packaging, labeled with manufacturer's identification. Accept materials on site in original factory packaging, labeled with manufacturer's identification. B. Protect from weather and construction traffic, dirt, water, chemical, and mechanical damage, by storing in original packaging. Protect from weather and construction traffic, dirt, water, chemical, and mechanical damage, by storing in original packaging. PART 2 PRODUCTS 2.1 PIPE HANGERS AND SUPPORTS PIPE HANGERS AND SUPPORTS A. Manufacturers: Manufacturers: 1. Carpenter & Paterson Inc. Carpenter & Paterson Inc. 2. Grinnell Grinnell 3. Elcen Elcen B. Refrigerant Piping: Refrigerant Piping: 1. Hangers for Pipe Sizes 1/2 to 1-1/2 inch (13 to 38 mm): Malleable iron or Carbon steel, adjustable swivel, split ring. Hangers for Pipe Sizes 1/2 to 1-1/2 inch (13 to 38 mm): Malleable iron or Carbon steel, adjustable swivel, split ring. 2. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods. 3. Wall Support for Pipe Sizes 3 inches (75 mm) and Smaller: Cast iron hook. Wall Support for Pipe Sizes 3 inches (75 mm) and Smaller: Cast iron hook. 4. Vertical Support: Steel riser clamp. Vertical Support: Steel riser clamp. 5. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support. 6. All Copper Pipe Supports: Copper-plated. All Copper Pipe Supports: Copper-plated. 2.2 ACCESSORIES ACCESSORIES A. Hanger Rods: Mild steel threaded both ends, threaded on one end, or continuous threaded. Hanger Rods: Mild steel threaded both ends, threaded on one end, or continuous threaded. 2.3 FLASHING FLASHING A. Metal Flashing: 26 gage thick galvanized steel. Metal Flashing: 26 gage thick galvanized steel. B. Lead Flashing: Lead Flashing: 1. Waterproofing: 5 lb./sq. ft sheet lead Waterproofing: 5 lb./sq. ft sheet lead 2. Soundproofing: 1 lb./sq. ft sheet lead. Soundproofing: 1 lb./sq. ft sheet lead. 2.4 SLEEVES SLEEVES A. Sleeves for Pipes through Non-fire Rated Floors: 18 gage thick galvanized steel. Sleeves for Pipes through Non-fire Rated Floors: 18 gage thick galvanized steel. B. Sleeves for Pipes through Non-fire Rated Beams, Walls, Footings, and Potentially Wet Floors: Steel pipe galvanized steel. Sleeves for Pipes through Non-fire Rated Beams, Walls, Footings, and Potentially Wet Floors: Steel pipe galvanized steel. C. Sleeves for Round Ductwork: Galvanized steel. Sleeves for Round Ductwork: Galvanized steel. D. Sleeves for Rectangular Ductwork: Galvanized steel. Sleeves for Rectangular Ductwork: Galvanized steel. E. Sealant: Acrylic except at fire barrier partitions and rated fire walls. Install sealants to continue fire ratings. Seal with U.L. listed Sealant: Acrylic except at fire barrier partitions and rated fire walls. Install sealants to continue fire ratings. Seal with U.L. listed firestopping sealant system where required. 2.5 FORMED STEEL CHANNEL FORMED STEEL CHANNEL A. Product Description: Galvanized 12 gage thick steel. With holes 1-1/2 inches on center. Product Description: Galvanized 12 gage thick steel. With holes 1-1/2 inches on center. PART 3 EXECUTION 3.1 EXAMINATION EXAMINATION A. Verify openings are ready to receive sleeves. Verify openings are ready to receive sleeves. 3.2 PREPARATION PREPARATION A. Obtain permission from Architect before drilling or cutting structural members. Obtain permission from Architect before drilling or cutting structural members. 3.3 INSTALLATION - PIPE HANGERS AND SUPPORTS INSTALLATION - PIPE HANGERS AND SUPPORTS A. Support horizontal piping as scheduled. Support horizontal piping as scheduled. B. Install hangers with minimum 1/2 inch space between finished covering and adjacent work. Install hangers with minimum 1/2 inch space between finished covering and adjacent work. C. Place hangers within 12 inches of each horizontal elbow. Place hangers within 12 inches of each horizontal elbow. D. Use hangers with 1-1/2 inch minimum vertical adjustment. Use hangers with 1-1/2 inch minimum vertical adjustment. E. Support vertical piping at every floor. Support vertical piping at every floor. F. Where piping is installed in parallel and at same elevation, provide multiple pipe or trapeze hangers. Where piping is installed in parallel and at same elevation, provide multiple pipe or trapeze hangers. G. Support riser piping independently of connected horizontal piping. Support riser piping independently of connected horizontal piping. H. Provide copper plated hangers and supports for all copper piping. Provide copper plated hangers and supports for all copper piping. I. Design hangers for pipe movement without disengagement of supported pipe. Design hangers for pipe movement without disengagement of supported pipe. J. Prime coat exposed steel hangers and supports. Hangers and supports located in pipe shafts and suspended ceiling spaces are not Prime coat exposed steel hangers and supports. Hangers and supports located in pipe shafts and suspended ceiling spaces are not considered exposed. K. Provide clearance in hangers and from structure and other equipment for installation of insulation. Provide clearance in hangers and from structure and other equipment for installation of insulation. L. Provide 18 gauge galvanized shields 12 inches long for all insulated piping at supports. Provide 18 gauge galvanized shields 12 inches long for all insulated piping at supports. 3.4 INSTALLATION - EQUIPMENT BASES AND SUPPORTS INSTALLATION - EQUIPMENT BASES AND SUPPORTS A. Using templates furnished with equipment, install anchor bolts, and accessories for mounting and anchoring equipment. Using templates furnished with equipment, install anchor bolts, and accessories for mounting and anchoring equipment. B. Construct supports of steel members or formed steel channel. Brace and fasten with flanges bolted to structure. Construct supports of steel members or formed steel channel. Brace and fasten with flanges bolted to structure. C. Provide rigid anchors for pipes after vibration isolation components are installed.  Provide rigid anchors for pipes after vibration isolation components are installed.  3.5 INSTALLATION - HVAC Ductwork INSTALLATION - HVAC Ductwork A. Install ductwork supports per SMACNA HVAC Duct Construction Standards Metal and Flexible 2005. Install ductwork supports per SMACNA HVAC Duct Construction Standards Metal and Flexible 2005. 3.6 INSTALLATION - FLASHING INSTALLATION - FLASHING A. Provide flexible flashing and metal Counterflashing where piping and ductwork penetrate weather or waterproofed walls, floors, and roofs. Provide flexible flashing and metal Counterflashing where piping and ductwork penetrate weather or waterproofed walls, floors, and roofs. B. Flash vent and soil pipes projecting 3 inches minimum above finished roof surface with lead worked 1 inch minimum into hub, 8 inches Flash vent and soil pipes projecting 3 inches minimum above finished roof surface with lead worked 1 inch minimum into hub, 8 inches minimum clear on sides with 24 x 24 inches sheet size. For pipes through outside walls, turn flanges back into wall and caulk, metal counter-flash, and seal. 3.7 INSTALLATION - SLEEVES INSTALLATION - SLEEVES A. Exterior watertight entries: Seal with mechanical sleeve seals. Exterior watertight entries: Seal with mechanical sleeve seals. B. Set sleeves in position in forms. Provide reinforcing around sleeves. Set sleeves in position in forms. Provide reinforcing around sleeves. C. Size sleeves large enough to allow for movement due to expansion and contraction. Provide for continuous insulation wrapping. Size sleeves large enough to allow for movement due to expansion and contraction. Provide for continuous insulation wrapping. D. Extend sleeves through floors 1 inch  above finished floor level. Caulk sleeves. Extend sleeves through floors 1 inch  above finished floor level. Caulk sleeves. E. Where piping or ductwork penetrates floor, ceiling, or wall, close off space between pipe or duct and adjacent work with stuffing or Where piping or ductwork penetrates floor, ceiling, or wall, close off space between pipe or duct and adjacent work with stuffing or firestopping insulation (if fire rated) and caulk airtight. Provide close fitting metal collar or escutcheon covers at both sides of penetration. 3.8 SCHEDULES SCHEDULES PIPE HANGER SPACING HANGER ROD PIPE SIZE MAX. HANGER SPACING DIAMETER MAX. HANGER SPACING DIAMETER DIAMETER Inches (mm)  Feet (m)  Inches (mm) Feet (m)  Inches (mm) Inches (mm) 1/2 (12)   7 (2.1)   3/8 (9) 7 (2.1)   3/8 (9) 3/8 (9) 3/4 (20)   7 (2.1)   3/8 (9) 7 (2.1)   3/8 (9) 3/8 (9) 1 (25)   7 (2.1)   3/8 (9) 7 (2.1)   3/8 (9) 3/8 (9) 1-1/4 (32)  7 (2.1)   3/8 (9) 7 (2.1)   3/8 (9) 3/8 (9) 1-1/2 (38)  9 (2.7)   3/8 (9) 9 (2.7)   3/8 (9) 3/8 (9) 2 (50)   10 (3)   3/8 (9) 10 (3)   3/8 (9) 3/8 (9) 2-1/2 (65)  11 (3.4)   1/2 (13) 11 (3.4)   1/2 (13) 1/2 (13) 3 (75)   12 (3.7)   1/2 (13) 12 (3.7)   1/2 (13) 1/2 (13) 4 (100)   14 (4.3)   5/8 (15) 14 (4.3)   5/8 (15) 5/8 (15) PVC (All Sizes)  6 (1.8)   3/8 (9) 6 (1.8)   3/8 (9) 3/8 (9) END OF SECTION
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