((Specifier leave this line)) SBBC Design & Material Standards, August 29, 2018 Edition)

SECTION 15183 (23 21 13)
HYDRONIC PIPING
PART 1 GENERAL

1.1 SECTION INCLUDES

A. Chilled water pipe and fittings.

B. Pre-insulated chilled water pipe and fittings.

1.2 RELATED SECTIONS

A. Section 15060 - Hangers and Supports.

B. Section 15070 - Mechanical Sound and Vibration Control.

C. Section 15075 - Mechanical Identification.

D. Section 15089 - Piping Insulation.

E. Section 15100 - Valves.

F. Section 15188 - Hydronic Specialties.

G. Section 15220 - Chemical Treatment System.

1.3 REFERENCES

A. ANSI/ASME Section 9 - Welding and Brazing Qualifications.

B. ANSI/ASME B16.3 - Malleable Iron Threaded Fittings Class 150 & 300.

C. ANSI/ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings.

D. ANSI/ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.

E. ANSI/ASTM D2466 - Specifications for Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 40.

F. ASTM A53 - Specifications for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated (Galvanized) Welded and Seamless.

G. ASTM A120 - Pipe, Steel, Black and Hot-Dipped Zinc Coated (Galvanized), Welded and Seamless.

H. ASTM B32 - Specifications for Solder Metal.

I. ASTM B88 - Specifications for Seamless Copper Water Tube.
J. ASTM A312 - Seamless and Welded Austentic Stainless Steel Pipe.

K. ASTM A536 - Ductile Iron Castings.
L. AWWA C606 - Standards for Grooved and Shouldered Joints.

1.4 REGULATORY REQUIREMENTS

A. Conform to ANSI/ASME B31.9.

1.5 QUALITY ASSURANCE

A. Welding Materials and Procedures: Conform to ASME Code and applicable state labor regulations.
B. Welders Certification: Under provisions of ANSI/ASME Section 9 and ANSI/AWS D1.1.
C. Grooved piping shall be approved for above grade chilled water piping in mechanical rooms only.  For such installations, grooving tool and all grooved couplings, fittings, valves shall be provided by the same manufacturer. 

1.6 SUBMITTALS

A. Submit product data under provisions of Section 01330 - Submittal Procedures.

Include data on pipe materials, pipe fittings, valves and accessories.  For grooved joint piping, the couplings, valves and fittings shall be shown on the drawings and submittals and be specifically identified with the applicable manufacturer’s style or series number.

B. Include welders certification of compliance with ANSI/ASME Section 9.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site under provisions of Section 01663 - Product Delivery, Storage and Handling Requirements.

B. Store and protect products under provisions of Section 01663 - Product Delivery, Storage and Handling Requirements.

C. Deliver and store valves in shipping containers with labeling in place.

PART 2 PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS - PRE-INSULATED PIPING

A. Thermacor.

B. Perma-Pipe.

C. Rovanco.
D. Cell-U-Foam.

E. Energy Task Force.

F. Armaflex

2.2 CHILLED WATER PIPING (Above Grade - Field Insulated )

A. Field Insulated Steel Pipe:

1. Steel Pipe:  ASTM A53 or A120, Schedule 40 black steel.

2. Fittings:  ANSI/ASTM B16.3, long radius, malleable iron or ASTM A234, forged steel welding type.

3. Standard Couplings:  ASTM A536 ductile  iron housings, pressure sensitive synthetic rubber gasket (grade to suit the intended service) and plated steel bolts and nuts.
(a) Rigid Type:  Coupling housings cast with offsetting, angle pattern bolt pads to provide system rigidity and support, hung inn accordance with ASME B31.1 and B31.9; Victaulic Style 07.

(b) Flexible Type:  Use in locations where vibration attenuation and stress relief are required.  Flexible couplings may be used in lieu of flexible connectors at equipment connections Three couplings for each connector shall be placed in close proximity to the source of vibration; Victaulic Style 75 or 77.
4. Flanged Adapters:  Victaulic flange adapters shall be ASTM A536 ductile iron, flat faced for incorporating flanged components with ANSI Class 125, 150 and 300 bolt-hole patterns to a grooved piping system; Victaulic Style 741 or 743.

5. Joints:  Threaded for pipe 2 inches and under or ANSI/AWS D1.1 welded for pipe over 2 
inches.
B. Field Insulated Copper Pipe:

1. Copper Tubing:  ASTM B88, Type L, hard drawn.

2. Fittings:  
(a) ANSI/ASME B16.23, long radius, cast brass or ANSI/ASME B16.29 solder wrought copper.

(b) ASTM A536 ductile iron or ASTM A53 forged or fabricated steel fittings with standard or Victaulic AGS wedge shaped grooves designed to accept Victaulic standard or W series couplings.
3. Joints:  ASTM B32, 
lead-free solder, 95-5 tin-antimony or tin-silver with melting range of 430 to 535 Degree F; ANSI/AWS A5.8, brazed, BCuP silver/phosphorous/copper alloy with melting range of 1190 to 1480 Degree F
C. Insulation:  Refer to Section 15089 - Piping Insulation.

2.3 CHILLED WATER PIPING (Underground - Pre-Insulated)

A. Field Insulated Pipe:

1. Steel Pipe:  ASTM A53 or A120, Schedule 40 black steel.

2. Fittings:  ANSI/ASME 16.3, long radius, malleable iron or ASTM A234, forged steel welding type.

3. Joints:  Threaded for pipe 2 inches and under or ANSI/AWS D1.1 welded for pipe over 2 
inches.

4. Insulation:  Refer to Section 15089 - Piping Insulation.

B. Pre-Insulated Pipe:

1. Steel Pipe:  ASTM A-53 Grade B, electric resistance welded or seamless for sizes 5 inch and larger or ASTM A-120/A-53, Grade A, continuous welded for 4 inch and smaller, Schedule 40 black steel.

(a) 90-95 percent closed cell polyurethane foam insulation of 2.5 to 3.5 PCF density.

(b) “K” value of 0.14 at 75 Degree F.

2. Fittings:  Factory prefabricated and pre-insulated with precut sectional urethane foam to the thickness specified, covered with PVC jacket with joints sealed with polyethylene backed, pressure sensitive 30 mil thick butyl rubber tape.

3. Jacket:  ASTM D-1784, PVC, wall thickness ten times nominal jacket diameter, but not less than 60 mils.

4. Pipe ends insulated with precut sectional urethane foam to the thickness specified, covered with PVC jacket with joints sealed with polyethylene backed, pressure sensitive 30 mil thick butyl rubber tape.

5. Equivalent to Thermacor “Ferro-Therm”.

2.4 CONDENSER WATER PIPING (Underground)

A. Steel Pipe:  ASTM A53 or A120, Schedule 40 black steel.

1. Fittings:  ANSI/ASME B16.3, long radius, malleable iron or ASTM A234,   forged steel welding type.

2. Joints:  Threaded for pipe 2 inches and under; ANSI/AWS D1.1, welded for pipe over 2 inches.

2.5 CONDENSER WATER PIPING (Above Grade)

A. Steel Pipe:  ASTM A53 or A120, Schedule 40 black steel.

1. Fittings:  
(a) ANSI/ASME B16.3, long radius, malleable iron or ASTM A234,   forged steel welding type.

(b) ASTM A536 ductile iron or ASTM A53 forged or fabricated steel fittings with standard or Victaulic AGS wedge shaped grooves designed to accept Victaulic standard or W series couplings.
2. Standard Couplings:  ASTM A536 ductile  iron housings, pressure sensitive synthetic rubber gasket (grade to suit the intended service) and plated steel bolts and nuts.

(a) Rigid Type:  Coupling housings cast with offsetting, angle pattern bolt pads to provide system rigidity and support, hung inn accordance with ASME B31.1 and B31.9; Victaulic Style 07.

(b) Flexible Type:  Use in locations where vibration attenuation and stress  relief are required.  Flexible couplings may be used in lieu of flexible connectors at equipment connections Three couplings for each connector shall be placed in close proximity to the source of vibration; Victaulic Style 75 or 77.

3. Flanged Adapters:  Victaulic flange adapters shall be ASTM A536 ductile iron, flat faced for incorporating flanged components with ANSI Class 125, 150 and 300 bolt-hole patterns to a grooved piping system; Victaulic Style 741 or 743.
4. Joints:  Threaded for pipe 2 inches and under; ANSI/AWS D1.1, welded for pipe over 2 inches.
B. Copper Tubing:  ASTM B88. Type L, hard drawn.

1.
Fittings:
(a)
ANSI/ASME B16.23, long radius, cast brass or ANSI/ASME B16.29, solder wrought copper.

(b)
ANSI/ASME B16.22, wrought copper with copper tube dimensioned grooved ends.  Flaring of tube and fitting ends to IPS dimensions is PROHIBITED.
2.
Couplings:  ASTM A536 ductile iron coated with copper colored alkyd enamel, complete with pressure responsive synthetic rubber gasket of a  FlushSeal design.  Housings cast with offsetting, angle pattern bolt pads to provide rigidity;  Victaulic Style 606
3.
Flange Adapters:  ASTM A536 ductile iron castings coated with copper colored enamel, flat faced for direct connection to flanged components with ANSI Class 125 and 150 bolt hole patterns; Victaulic Style 641.
4.
Grooved copper Mechanical-T shall consist of a cast bronze upper housing with female NPT threaded outlet and locating collar, ductile iron lower housing coated with copper colored enamel and synthetic rubber gasket; Victaulic Style 622.
1. Joints:  ASTM B32, lead-free solder, 95-5 tin-antimony or tin-silver with melting range of 430 to 535 Degree F; ANSI/AWS A5.8, brazed, BCuP silver/phosphorous/copper alloy with melting range of 1190 to 1480 Degree F.

2.6 CONDENSER WATER PIPING (Above Grade At Cooling Tower Only)

A. PVC Pipe:  ASTM D1785, Schedule 40 UV inhibited PVC for pipe 6 inches and under or Schedule 80 UV inhibited PVC for pipe over 6 inches.
1. Fittings:  ASTM D2466 or D2467, PVC.

2. Joints:  ASTM D2855, solvent cement.

2.7 COOLING TOWER OVERFLOW DRAIN PIPING 

A. PVC Pipe:  ASTM D1785, Schedule 40 UV inhibited PVC.
1. Fittings:  ASTM D2466 or D2467, PVC.

2. Joints:  ASTM D2855, solvent cement.

2.8 EQUIPMENT CONDENSATE DRAIN PIPING 

A. Copper Tubing:  ASTM B88, Type L hard drawn. 

1. Fittings:  ASTM D2466. 

2. Joints:  ASTM B32, lead-free solder, 95-5 tin-antimony or tin-silver with melting range of 430 to 535 Degree F; ANSI/AWS A5.8, brazed, BCuP silver/phosphorus/copper alloy with melting range of 1190 to 1480 Degree F.
PART 3 EXECUTION

3.1 PREPARATION

A. Ream pipe and tube ends where applicable and remove burrs.  Bevel or groove plain end ferrous pipe.

B. Grooved piping shall be approved for above grade chilled water piping in mechanical rooms only.  For such installations, grooving tool and all grooved couplings, fittings, valves shall be provided by the same manufacturer.

C. Prepare piping connections to equipment with grooved couplings, flanges or unions.

D. Remove dirt and scale on inside and outside before assembly. 

3.2 INSTALLATION

A. Route piping in orderly manner, plumb and parallel to building structure and maintain gradient.

B. Establish invert elevations of buried chilled water piping outside the building to ensure a minimum depth of not less than 36 inches.

C. Install piping to conserve building space and not interfere with use of space and other work.

D. Group piping whenever practical at common elevations.

E. Install piping to allow for expansion and contraction without stressing pipe, joints or connected equipment.

F. Provide access where valves and fittings are not exposed.  Locate valves and metering devices in easily accessible locations having adequate clearance to service devices.

G. Slope piping and arrange systems to drain at low points.  Use eccentric reducers to maintain top of pipe level.

H. Install valves with stems upright, not inverted.

I. Scrape, brush clean and apply one coat of zinc rich primer to welding joints wherever pipe support members are welded to structural building framing.

J. Provide clearance for installation of insulation and access to valves and fittings.

K. Upon completion of the chilled water and condenser water piping installation and prior to insulating the basket strainers, the Contractor shall flush the piping systems with water in order to remove sand and other foreign contaminants.  The strainers shall be removed, cleaned and re-installed during this cleaning procedure.  The chilled water and condenser water piping shall be chemically cleaned by the Contractor in order to remove mill slag, dirt, oil and/or other foreign contaminants.  The strainers shall then be removed again, cleaned and reinstalled. The chilled water and condenser water piping shall then be chemically passivated drained and continued to be flushed until iron levels are detected at 1 ppm or less. Once iron levels have been achieved the Contractor shall call BCPS PPO Water Treatment Department at 754 321-9010 or 954 790-2384 for verification of water iron level and strainer cleaning. Upon approval the BCPS Water Treatment Department will give authorization for the Contractor to charge the hydronic pipe loop with nitrate. Chilled Water piping shall be charged with nitrate to 600 to 800 ppm. Heat Pump condenser piping shall be charged with nitrate to 800 to 1000 ppm. Once nitrate levels have been achieved the Contractor shall call BCPS PPO Water Treatment Department at 754 321-9010 or 954-790-2384 for verification. Upon acceptance of nitrate levels the BCPS PPO Water Treatment Department shall furnish, install and maintain the water chemical treatment system.  Refer to Section 15220 - Chemical Treatment System.

L. Prepare pipe, fittings, supports and accessories for finish painting.

M. Use copper pipe only for chilled water when within 20 feet of the HVAC unit inside the mechanical room.

3.3 APPLICATION
A. For suspended piping, install drilled concrete anchor fasteners after concrete is placed and completely cured.  Powder-actuated stud fasteners for suspended piping in concrete slabs are PROHIBITED.

B. Use fasteners only in accessible locations.

C. Install grooved couplings or unions downstream of valves and at equipment or apparatus connections.

D. Install brass male adapters each side of valves in copper piped system.  Sweat solder adapters to pipe.

E. Install only ball valves or butterfly valves for shutoff and to isolate equipment, part of systems or vertical risers.

F. Provide spring loaded silent check valves on discharge of chilled water and condenser water pumps.

G. Install plug valves for throttling service, bypass or manual flow control services.  Use non-lubricated plug valves only when shutoff or isolating valves are also provided.

H. Use butterfly valves in chilled and condenser water systems interchangeably with gate and globe valves.

I. Use only ball valves or butterfly valves in chilled and condenser water systems for throttling and isolation service.

J. Use grooved or lug end butterfly valves to isolate equipment noted as TLB or otherwise required for the removal and maintenance of equipment.

K. Use dielectric waterways fittings or couplings for dissimilar metals.

L. Use pipe dope or teflon tape for screwed pipe connections.

M. Threaded pipe joints to extend 1-1/2 inch into the mating female end.

N. Provide 3/4 inch ball valves at main shutoff valves, low points of piping, bases of vertical risers and at equipment.  Pipe to nearest drain.

O. The grooved piping system’s factory trained representative shall provide onsite training for the Contractor’s field personnel in the use of grooving tools, application of groove and installation of grooved joint products.  The representative shall visit the jobsite periodically and review the installation.  The Contractor shall remove and replace any joints deemed improperly installed by the representative.
END OF SECTION
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