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[bookmark: _GoBack]SECTION 232113 – HYDRONIC PIPING
GENERAL
SUMMARY
Related Documents:
Drawings and general provisions of the Subcontract apply to this Section.
Review these documents for coordination with additional requirements and information that apply to work under this Section.
Section Includes:
Hot water piping system.
Chilled water piping system.
Tower water piping system.
Low conductivity water piping system.
Treated water piping system.
Boiler feed water.
Boiler blow off and drain.
Condensate drain.
Ball valves.
Butterfly valves.
Check valves.
Circuit balancing valves.
Air vents.
Gas cocks.
Gauge cocks.
Related Sections:
Division 01, Section 010000, General Requirements.
Division 01, Section 013500, Special Procedures.
Division 01, Section 013523.11, Lateral Force Procedures.
Division 09, Section 099100, Painting.
Division 23, Section 230516.11, Expansion Fittings and Loops for HVAC Piping.
Division 23, Section 230529, Hangers and Supports for HVAC Piping and Equipment.
Division 23, Section 230553, Identification for HVAC Piping and Equipment.
Division 23, Section 230548, Vibration and Seismic Controls for HVAC Piping and Equipment.
Division 23, Section 230719, HVAC Piping Insulation.
Division 23, Section 230716, HVAC Equipment Insulation.
Division 23, Section 232120, Hydronic Specialties.
Division 23, Section 232500, HVAC Water Treatment.
For all underground hydronic piping, refer to Division 33.
REFERENCES
General:
The following documents form part of the Specifications to the extent stated.  Where differences exist between codes and standards, the one affording the greatest protection shall apply.
Unless otherwise noted, the referenced standard edition is the current one at the time of commencement of the Work.
Refer to Division 01, Section 010000, General Requirements, for the list of applicable regulatory requirements.
Refer to Division 23, Section 230500, Common Results for HVAC, for codes and standards, and other general requirements.
American National Standards Institute (ANSI):
ANSI/ASME B31.9	Piping and Piping Systems
ANSI/AWS A5.8	Brazing Filler Metal
ANSI B2.1	Pipe Threads (Except Dryseal)
ANSI B16.3	Malleable-Iron Threaded Fittings
ANSI B16.5	Pipe Flanges and Flanged Fittings
ANSI B16.9	Factory-Made Wrought Steel Buttwelding Fittings
ANSI B16.11	Steel Socket Welding Fittings
ANSI B16.18	Cast Brass Solder Fittings
ANSI B16.22	Wrought Copper and Wrought Bronze Solder Joint Fittings
ANSI B16.24	Bronze Flanges and Flanged Fittings
ANSI B16.28	Wrought Steel Buttwelding Short Radius Elbows and Returns
ANSI B31.2	Fuel Gas Piping
ANSI B36.10	Wrought Steel and Wrought Iron Pipe
ASTM International:
ASTM A 47	Malleable Iron Castings
ASTM A 53	Pipe, Steel, Black, and Hot Dipped Zinc-Coated, Welded, and Seamless
ASTM A 106	Seamless Carbon Steel Pipe for High-Temperature Service
ASTM A 120	Pipe, Steel, Black, and Hot Dipped Zinc-Coated, Welded, and Seamless, for Ordinary Uses
ASTM A 181	Forgings, Carbon Steel for General Purpose Piping
ASTM A 197	Cupola Malleable Iron
ASTM A 234	Piping and Fittings of Wrought Carbon Steel and Alloy Steel For Moderate and Elevated Temperatures
ASTM B 32	Solder Metal
ASTM B 62	Composition Bronze or Ounce Metal Castings
ASTM B 88	Seamless Copper Water Tube
National Fire Protection Association (NFPA)
NFPA 31	Oil Burning Equipment
NFPA 51	Oxygen-Fuel Gas Systems for Welding and Cutting
NFPA 58	Liquefied Petroleum Gases, Storage and Handling
Sheet Metal and Air Conditioning Contractors National Association SMACNA Guidelines for Seismic Restraints of Mechanical Systems.
SUBMITTALS
Submit under provisions of Division 23, Section 230500, Common Results for HVAC, and Division 01, Section 010000, General Requirements.
LEED Submittals:
Product Data for Credit EQ 4.1:  For solvent cements and adhesive primers, including printed statement of VOC content.
QUALITY ASSURANCE
Welding:  The Subcontractor is responsible for the quality of welding done by its organization, and shall conduct the required qualification tests to qualify the welding procedures and welders in accordance with ASME/ANSI ­B31.3, ASME/ANSI B31.9.  Provide welding procedures for LBNL Facilities Engineering Department review.
Valves:  Manufacturer's name and pressure rating shall be marked on the valve body.
Welders Certification:  In accordance with ANSI/AWS D1.1 and AWS/API- 1104.  The Subcontractor shall provide welder’s certificate indicating the welder’s qualification for conducting welds on the specific materials provided for the project.
DELIVERY, STORAGE, AND HANDLING
Deliver, store, and protect products under provisions of Division 01, Section 013500, Special Procedures.
Deliver and store valves in shipping containers with labeling in place.
PRODUCTS
MATERIAL SCHEDULE
Refer to following subparts for complete material specifications for each pipe class specified below.
	PIPING SYSTEM
	MATERIAL SPECIFICATION

	Chilled Water Supply & Return 
3 inches (75 mm) or less
	Pipe Class C1, Type L with soft solder.

	Chilled Water Supply & Return 
4 inches (100 mm) or larger
	Pipe Class BS2, (black steel).

	Indoor Tower Water Supply & Return 
3 inches (75 mm) or less
	Pipe Class C1, Type L with soft solder.

	Indoor Tower Water Supply & Return 
4 inches (100 mm) or larger
	Pipe Class BS2, (black steel).

	Above Grade Tower Water Supply & Return
	Pipe Class BS2, (black steel).

	Below Grade Tower Water Supply and Return
	Pipe Class BS2, (black steel) with cathodic protection per Division 26, Section 264200, Cathodic Protection, and wrapping per Division 33.

	Below Grade Tower Water Makeup
	Pipe Class BS2, (black steel) with cathodic protection per Division 26, Section 264200, Cathodic Protection, and wrapping per Division 33.

	Treated Water Supply & Return
	Pipe Class C1, Type L with soft solder.

	Low Conductivity Water Supply & Return
	Pipe Class C1, Type L with soft solder.

	Heating Hot Water Supply & Return 
3 inches (75 mm) or less
	Pipe Class C1, Type L with soft solder.

	Heating Hot Water Supply & Return 
4 inches (100 mm) or larger
	Pipe Class BS2 (black steel).

	Boiler Feedwater
	Pipe Class C1, Type L with soft solder.

	Boiler Blowoff & Drain
	Pipe Class C1, Type L with soft solder.

	Condensate Drain
	Pipe Class C1, Type L with soft solder.


PIPE CLASS BS2:  BLACK STEEL PIPE AND FITTINGS
Pipe:  Black Steel, welded or seamless wall pipe, schedule 40 ASTM A 120 or A 53, ANSI B36.10.  Welded joints.
Fittings:
Pipe Sizes 2 Inch or Smaller:  Socket-welding fittings, 2000 lb, ASTM A 181, ANSI B16.11.
Pipe Sizes 2-1/2 Inch or Larger:  Butt-welding fittings, schedule 40, ASTM A 234, ANSI B16.9.  Short radius elbows (ANSI B16.28) will be allowed on gas piping systems, but long radius elbows are preferred and shall be used on other piping systems.
Flanges:  Slip-on or weld-neck type, 150 lb (68 Kg), raised face, carbon steel, ASTM A 181, Grade 1, dimensions in accordance with ANSI B16.5.
Unions:
Pipe Sizes 2 Inch or Smaller:  150 lb, screwed, black, malleable iron, ground joint, brass to iron seat.
Pipe Sizes 2-1/2 Inch or Larger:  Use flanges.
Local Connections (2 inches or smaller):  Threaded joints using 150 lb (68 Kg), black, banded, threaded, malleable iron fittings may be used for exposed local connections.  Fittings shall conform to ANSI B16.3, dimensions, ASTM A 197, materials, ANSI B2.1, threads.
PIPE CLASS C1:  COPPER TUBE AND FITTINGS (TYPE K OR L)
Tubing:  Copper tubing, hard drawn temper, type K or type L, as specified, ASTM B 88.  Soldered joints.
Fittings:  Wrought copper, socket solder-type joint, ASTM B 88 and ANSI B16.22.  Couplings shall be of the staked stop type.
Flanges:  Socket solder-type joint.  150 lb (68 Kg), plain (flat) face, cast bronze, ASTM B 62.  Dimensions shall be in accordance with ANSI B16.24.
Unions:  Socket solder-joint ends, cast bronze, ASTM B 62.  Dimensions shall be in accordance with ANSI B16.18.
Solder:  95 percent tin, 4 percent copper, 0.5 percent silver, with non-acid flux.  95-5 tin antimony solder is not allowed.  Solder with lead content is not allowed.  Use silver brazing alloy, as scheduled, or silver brazing alloy, as specified.  All solder joints of piping that convey flammable materials shall be made with brazing alloys having melting points above 1000 deg F (538 deg C), (ANSI B31.2; NFPA 51, 31, 58).  Silver brazing alloy shall be ANSI/AWS A5.8, classification BCUP-5 containing 15 percent silver, 80 percent copper, 5 percent phosphorous.
GROOVED JOINT PIPING SYSTEMS
Grooved joint piping systems may be used as option to welding.  If a grooved joint piping system is selected, it must be used exclusively, except in special cases where welding is essential.
Grooved Joint Couplings:  Victaulic 07 rigid grooved end joint couplings for steel pipe, and 606 rigid grooved end joint coupling for copper pipe, Grinnell, or equal.  Units shall be clamp-on and secured with two bolts rated up to 750 PSI.  Gaskets shall be EPDM rated up 230 deg F (110 deg C) service.
Use only for above-grade chilled water, tower water, treated water, and heating hot water.
Grooved End Pipe Fittings:  Victaulic, Grinnell, Gustin-Bacon, or equal.  Allowable items are limited to pipe, radius turns, tees, valves, and strainers.  Strap-on tees, etc., are not allowed.  Grooved piping system manufacturers must be ISO 9001 certified.  Gaskets must be manufactured under ISO 9001 certification.
Grooved system components must be from the same manufacturer.
Galvanized outdoors.
VALVE SCHEDULE
	SERVICE
	SIZE
	TYPE

	
	3 inches (75 mm) or smaller
	VB-1.01 Ball Valve

	
	4 inches (200 mm) and larger
	VB-2.01 Butterfly Valve

	HHW, CHW, TRW, TW, LCW, COND, 200 psig non-shock
	2 inches (50 mm) or smaller
	VB-5.01 Balance/Shutoff
VB-6.01 Swing Check
VB-7.01 Circuit Balancing Valve

	
	
2-1/2 inches (63 mm) or larger
	VB-5.02 Balance/Shutoff
VB-6.02 Spring Loaded Check


BALL VALVES
Type VB-1.01:
Acceptable Manufacturers:
Apollo
Red-White
NIBCO
Size:  Up to 3 inches.
Body:  Two-piece construction, Brass.
Port:  Full.
Trim:  Brass.
Ball:  Stainless steel or chrome plated brass ball.
Seats and Packing:  Teflon.
Stem:  Brass.  Blowout-proof.  Extended stem where required to clear insulation.
Pressure Requirement:  600 PSI cold working pressure.
All valves for the natural gas systems shall be AGA certified and UL listed.
Install increasing and reducing fittings as required.
Apollo 77F-100 threaded, Apollo 77F-200 soldered, or equal.
BUTTERFLY VALVES
Type VB-2.01:  Iron body, aluminum bronze ASTM B-148 alloy 9-C disc, Type 410 stainless steel stem and steel operating handle.  All valves shall have full lug style bodies and extended stem so that handle clears the insulation.  Valves shall have seven (7) positions to positively lock the valve disc against turning including a positive stop at “OPEN” and “CLOSED” positions.  Butterfly valves for throttling and balancing service shall be complete with throttling handle capable of locking in position from “FULL OPEN” to “FULL CLOSED”, position indicator, marked dial plate, and built-in concealed set screw type memory stop.  All valves shall have EPDM seats suitable for 250-degree F (121 deg C) water service.  Valve shall close bubble tight against 150 psig, 200 deg F (93 deg C) water.  Valves shall be fitted between specified flanges and bolted with specified threaded studs, hex nuts, and lock washers.  All valves shall have a means of mechanically locking in final fixed position.  NIBCO CD-2000, DEMCO Series NE, or equal.
Where required, provide electric actuators for air suitable for tight shut-off against 150 PSIG water.  Include actuator, linkage, mounting assembly, and controls.
CHECK VALVES
Type VB-6.01 (1/4 inches to 3 inches):  125-psig SP/200-psig WOG, swing type, bronze body, renewable bronze disc, screwed ends.  Lunkenheimer No. 2144, Jenkins 92A, Stockham No. B-319, or equal.
Type VB-6.02 (2 inches to 8 inches):  150-psig, spring-loaded clapper, nonslam operation, wafer-type body of ductile iron, with type 316 stainless steel seat or viton seat seals.  Use plastic lined, nickel or chromium plated bodies for LCW service.  K & F Machine & Mfg. Co. series CV-3 (DEMCO), Mission DUO-CHEK, or equal.
CIRCUIT BALANCING VALVES
VB-7.01:  Mult-turn, globe style circuit balancing valve.  Valve body shall be threaded bronze for sizes up to 2 inches, and flanged cast iron for larger sizes.  Valve shall provide tight shut-off against a working pressure of 200 PSI at 250 degrees F.  Flow measuring taps shall provide positive shut-off against system pressure and be suitable for quick connection to a portable differential pressure meter.  Valve shall have a vernier type ring scale with at least four 360-degree turns between full open and full closed, and a memory stop locking device.  Insulate valve with removable formed block insulation.  Armstrong, CBV, Tour and Anderson, Nibco, or equal.
Furnish one portable electronic meter kit, Armstrong Compuflo, or equal, with dual pressure gauges, hose connections, and same pressure/temperature rating as circuit balancing valve.  Furnish two bound copies of full size flow charts.  Meter kit shall be made available to balancing subcontractor hired by University, and after testing and balancing, shall become property of the University.
AIR VENT VALVES
Provide and install manual air vents, Crane 88, Lunkenheimer 906-BS, or equal, in hot-water heating and chilled-water cooling systems at locations shown on drawings, at high points, and other points necessary to free the piping system of air.  The air vent assemblies shall consist of 1/4-inch copper tubing connected to the top of the high point, or other location, and extended down to easily accessible 1/4-inch globe valves mounted, grouped, and tagged, approximately 5 feet above the floor.  The valves shall individually discharge through 1/4-inch copper tubing to nearest floor drain, hopper drain, or to the outside, if drain line routing is not shown on the drawings.
Use 1/2-inch (13 mm), automatic-type air vent valves only where specifically shown on the drawings; Bailey 241, Armstrong 1-AV, or equal.  The automatic valves shall be installed on a short, 3/4-inch minimum, riser with globe valve in riser.  A full-sized copper tubing drain line shall be provided from the automatic valve to the nearest floor drain, hooper drain, or to the outside if drain line routing is not shown on the drawings.
LUBRICATED GAS COCKS
Over 2-inch size:  Homestead 602, Nordstrom 115, or equal lubricated semi-steel, 150 PSI, flanged (for 2 inches and under, use specified ball valves); AGA certified and UL listed.
GAUGE COCKS
Use specified ball valves.
EXECUTION
PREPARATION
Six-inch pipes, fittings, and valves may be used in lieu of 5-inch, when 5-inch sizes are not available and only with the approval of the University.
Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.
Remove scale and dirt on inside and outside before assembly.
Prepare piping connections to equipment with flanges or unions.
After completion, fill, clean, and treat systems.  Refer to Division 23, Section 232500, HVAC Water Treatment.
INSTALLATION
Route piping plumb and parallel to building structure and maintain gradient.
Install piping to conserve building space, and not interfere with use of space and other work.
Group piping whenever practical at common elevations.
Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.  Refer to Division 23, Section 230516.11, Expansion Fittings and Loops for HVAC Piping.
Provide clearance for installation of insulation, and access to valves and fittings.
Provide access where valves and fittings are not exposed.
Slope piping and arrange systems to drain at low points.  Use eccentric reducers to maintain top of pipe level.
Where pipe support members are welded to structural building framing, scrape, brush clean, and apply one coat of zinc rich primer to welding.
Prepare pipe, fittings, supports, and accessories for finish painting.  Refer to Division 09, Section 099100, Painting.
Install valves with stems upright or horizontal, not inverted.
Perform excavation, trenching, and backfilling for buried pipes per Division 31, Section 312316, Excavation, Section 312316.13, Trenching, and Section 312323, Backfilling.
Provide buried pipes with cathodic protection per Division 26, Section 264200, Cathodic Protection.
Wrap buried pipes with protective materials per Division 33.
Perform buried pipe installation per Division 33.
PIPE JOINT CONNECTIONS
Threaded Pipe:  Use Crane No. JC-40, Rector Seal No. 5, or equal, for general service applications, temperatures from –50 to +400 deg F (-45 deg C to 204 deg C), metal or plastic threads, nontoxic, non-hardening, gas pressures to 2600 psi (18 MPa), liquid pressures to 10,000 psi (69 MPa).
Copper Tubing with Solder Joint Fittings:  Use silver brazed joints for piping located in or under concrete slab on ground, condensate piping located in underground conduits and manholes, and for attaching "Brazolet" fittings for service.
Silver brazing alloy shall comply with ANSI/AWS A5.8, class BCUP-5.  Use care in silver brazing to prevent overheating of pipe and fittings.  Disassemble solder type valves before silver brazing and keep bodies cool.
Make other joints with soft solder.
Grooved Joint Coupling Systems:
Install only on piping systems allowed.
Install in accordance with manufacturer's recommendations.
Cut grooves are acceptable, all sizes.
Rolled grooves are acceptable for pipe sizes 3 inches (75 mm) and larger.
Only standard full flow, long radius fittings and specified couplings are acceptable.  Clamp-on, drilled-in tee connections are specifically prohibited.
Use specified valves.
Indicate extent of welding, if still required.
Coordinate insulation and jacketing requirements.
DIELECTRIC INSULATING FITTINGS
Insulating unions or flanges shall be provided at locations described herein unless noted otherwise.
A shutoff valve shall be provided locally, upstream of dielectric insulating fittings, so that repairs can be made easily on these fittings.
Locations requiring insulating couplings or flanges are as follows:
At connection points where copper water lines connect to steel domestic water heater tanks.
At points in water lines where ferrous and other dissimilar metallic pipes are connected together.
In metallic water and gas service connections into each building within 5 feet of the building wall.  Install adjacent to the shutoff valve or cock, and aboveground where possible.
Where steel or cast iron pipe in the ground connects to copper or brass piping above the ground, the transition from steel or cast iron pipe to the copper or brass pipe shall be made aboveground in an accessible location.
Where copper or brass piping is connected to steel or cast iron piping and the connection is buried in the ground, the connection shall be covered with a protective coal tar tape wrap extending outward at least 5 feet on pipes, from the point of connection.  The tape shall be Protecto Wrap No. 200, or equal.  A primer, specifically designed for use with the tape, shall be used.  The piping shall be thoroughly cleaned before tape or primer is applied.
VALVE INSTALLATION
Piping systems shall be supplied with valves at points shown on the drawings or herein specified, arranged so as to give shut-off and regulating control of piping systems throughout the building.
Valves shall be the full size of the line in which they are installed.
Valves shall be installed in neat arrangements with accessibility for maintenance.  No valve shall be installed with its stem pointing down.  Globe valves may be installed with stems horizontal, but the preferred position is vertical.  All globe and angle valves shall be installed to close against pressure.
PIPE SLEEVES
On existing concrete construction, holes for new piping shall be made with power-driven circular cutters.  No pipe sleeves are required.
On new concrete construction, provide pipe sleeves where piping passes through concrete floors, walls, or ceilings.  Extend sleeve for the full thickness of the concrete with 1/2-inch clearance around pipe for insulation.
On pipe penetrations below grade, caulk space between pipes and pipe sleeves with oakum and mastic, and make watertight.
On other floor and wall locations, secure sleeves to forms so they will not become displaced during pouring of concrete.  Fill metal or fiber sleeves on decks with sand.  Remove sleeves from openings after removal of forms.  Cut-in proper sized holes in concrete to replace sleeves crushed or knocked out of position during pouring of concrete.  Caulk space around pipe with mastic and oakum.
SEISMIC RESTRAINTS
Ductwork, piping, and mechanical equipment, with or without vibration isolation, shall be provided with seismic restraints in accordance with Division 01, Section 013523.11, Lateral Force Procedures.
END OF SECTION 232113
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