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SECTION 15200

PIPING

Part 1 -  GENERAL

1.01 GENERAL

A. For General Provisions for Mechanical Work, see Section 15010.

B. Run exposed piping to lines of building and close to walls, or columns.  Install all piping with proper pitch to permit proper draining and venting.  Arrange piping to provide adequate clearances from all equipment or devices requiring servicing.  Locate valves, etc., to be easily accessible regardless of diagrammatic location indicated on the drawing.

Part 2 -  PRODUCTS

2.01 PIPE MATERIALS

A. Unless otherwise indicated, piping materials shall conform to the following specifications:

1. Cast Iron soil pipe and fittings: ASTM A74-72.

2. Steel Pipe: ASTM A53.

3. Cast Iron pipe flanges and flanged fittings: ANSI B 16.1.

4. Malleable Iron screwed fittings: ANSI B 16.4.

5. Steel pipe flanges and flanged fittings: ANSI B 16.5.

6. Wrought steel butt weld fittings: ANSI B 16.9.

7. Cast Iron screwed drainage fittings: ANSI B 16.12.

8. Cast Iron Pressure Fittings: AWWA C100.

9. Ductile Iron pipe: ANSI/AWWA C151/A21.51.

10. Ductile Iron fittings: ANSI/AWWA C110/A21.10.

11. Ductile Iron Mechanical Joints: ANSI/AWWA C111/A21.11.

12. Pipe Hangers and Supports: MSS-SP-58.

13. Non-Metallic gaskets for pipe flanges: ANSI B 16.21.

B. All materials shall be new and of the best quality of their respective kinds, and shall conform to the requirements and ordinances of local and insurance authorities having jurisdiction.  Unless otherwise noted, valves listed are as manufactured by Stockham Valves and Fittings, Inc.  Equal valves of Nibco or Crane are acceptable.

1. Piping Materials and Valves - Chilled Water (CHWS and CHWR).

	a.
	Pipe
	All Sizes
	Seamless steel pipe, ASTM A53, Grade B.

	
	
	12” & Larger
	0.375-inch wall thickness.

	
	
	2-1/2” to 10”
	Schedule 40 wall thickness.

	
	
	2” & Smaller
	Schedule 80 wall thickness.

	b.
	End Prep.
	2-1/2” & Larger
	37-1/2° single V-beveled for butt welding.

	
	
	2” & Smaller
	Square cut and deburred for threaded ends.

	c.
	Joints
	2-1/2” & Larger
	Butt welded or flanged.

	
	
	2” & Smaller
	ANSI 125 lbs. Black cast iron screwed couplings.

	d.
	Fittings
	2-1/2” & Larger
	Butt welded wrought steel, ASTM A234-WCB, same wall as pipe.

	
	
	2” & Smaller
	ANSI 125 lbs. Black cast iron screwed.

	e.
	Flanges
	All Sizes
	ANSI 150 lbs. Forged steel weld neck at fitting or welded slip-on at straight pipe, ASTM A105.  Bore to match pipe schedule.

	f.
	Gaskets
	All Sizes
	3/16” thick spiral wound style “CG” ring type gasket as manufactured by Flexitallic or approved equal.

	g.
	Unions
	2” & Larger
	Not permitted.

	
	
	1-1/2” & Smaller
	ANSI 125 lbs. Black cast iron screwed.

	h.
	Branch Connection
	2-1/2” & Larger Run with 2-1/2” & Larger Branch
	Tee, per fitting specifications.  Forged steel Weld-O-Let, ASTM A105 may be used if branch size is less than two pipe sizes of header.

	
	
	2-1/2” & Larger Header with 2” or Smaller Branch
	ANSI 3000 lbs. forged steel Thread-O-Let, ASTM A105.

	
	
	2” & Smaller Run & Branch
	Tee, per fitting specifications.

	i.
	Straight Nipples
	All sizes
	Wall same grade as pipe.

	j.
	Bolting
	All sizes
	Alloy steel studs, ASTM A193, Grade B7, with heavy hex nuts, ASTM A194, Grade 2H.

	k.
	Butterfly Valves
	3” and Larger
	ANSI 150 lbs. flanged lug design, cast steel body with carbon steel disc and stainless steel shaft, Jamesbury 815L or approved equal.

	l.
	Gate Valves
	2” and Smaller
	ANSI 150 lbs. bronze body, threaded ends, solid wedge disc, OS&Y rising spindle, union bonnet.

	m.
	Ball Valves
	2” and Smaller
	ANSI 125 lbs. bronze, threaded ends, ASTM B62, union bonnet.


2. Piping Materials – High Pressure Steam (HPS) – 250 psig, Saturated.

	a.
	Pipe
	All Sizes
	Seamless steel pipe, ASTM A53.

	
	
	24” & Larger
	0.500-inch wall thickness.

	
	
	18” to 20”
	0.375-inch wall thickness, ASTM A53, Grade B.

	
	
	12” to 16”
	0.375-inch wall thickness.

	
	
	2-1/2” to 10”
	Schedule 40 wall thickness.

	
	
	2” & Smaller
	Schedule 80 wall thickness.

	b.
	End Prep.
	2-1/2” & Larger
	37-1/2° single V-beveled for butt welding.

	
	
	2” & Smaller
	Prepared for socket welding.

	c.
	Joints
	2-1/2” & Larger
	Butt welded or flanged.

	
	
	2” & Smaller
	Socket welded.

	d.
	Fittings
	2-1/2” & Larger
	Butt welded wrought steel, ASTM A234-WCB, same wall as pipe.

	
	
	2” & Smaller
	ANSI 250 lbs. Black cast iron socket welded.

	e.
	Flanges
	All Sizes
	ANSI 300 lbs. Forged steel weld neck at fitting or welded slip-on at straight pipe, ASTM A105.  Bore to match pipe schedule.

	f.
	Gaskets
	All Sizes
	3/16” thick spiral wound style “CG” ring type gasket as manufactured by Flexitallic or approved equal.

	g.
	Unions
	2” & Larger
	Not permitted.

	
	
	1-1/2” & Smaller
	ANSI 250 lbs. Black cast iron screwed.

	h.
	Branch Connection
	2-1/2” & Larger Run with 2-1/2” & Larger Branch
	Tee, per fitting specifications.  Forged steel Weld-O-Let, ASTM A105 may be used if branch size is less than two pipe sizes of header.

	
	
	2-1/2” & Larger Header with 2” or Smaller Branch
	ANSI 3000 lbs. forged steel Thread-O-Let, ASTM A105.

	
	
	2” & Smaller Run & Branch
	Tee, per fitting specifications.

	i.
	Straight Nipples
	All sizes
	Wall same grade as pipe.

	j.
	Bolting
	All sizes
	Alloy steel studs, ASTM A193, Grade B7, with heavy hex nuts, ASTM A194, Grade 2H.

	k.
	Gate Valves
	2-1/2” and Larger
	ANSI 250 lbs., 250 lb WSP, iron body ASTM A-126, Class B, bronze trim, flanged ends, solid wedge disc, OS&Y.

	
	
	2” and Smaller
	ANSI 300 lbs., 250 lb WSP, bronze body ASTM B62, socket welded ends, solid wedge disc, OS&Y rising spindle, union bonnet.

	l.
	Ball Valves
	2” and Smaller
	ANSI 300 lbs., 250 lb WSP, bronze body ASTM B62, socket weleded ends, union bonnet.


3. Piping Materials - Pumped Condensate Return (PCR) - 75 psig, XXX°F.

	a.
	Pipe
	All Sizes
	ASTM A120, Sched. 80 wall thickness.

	b.
	End Prep.
	2-1/2” & Larger
	37-1/2° single V-beveled for butt welding.

	
	
	2” & Smaller
	Square cut and deburred for threaded ends.

	c.
	Joints
	2-1/2” & Larger
	Butt welded or flanged.

	
	
	2” & Smaller
	ANSI 125 lbs. Black cast iron screwed couplings.

	d.
	Fittings
	2-1/2” & Larger
	Butt welded wrought steel, ASTM A234-WCB, same wall as pipe.

	
	
	2” & Smaller
	ANSI 125 lbs. Black cast iron screwed.

	e.
	Flanges
	All Sizes
	ANSI 150 lbs. Forged steel weld neck at fitting or welded slip-on at straight pipe, ASTM A105.  Bore to match pipe schedule.

	f.
	Gaskets
	All Sizes
	3/16” thick spiral wound style “CG” ring type gasket as manufactured by Flexitallic or approved equal.

	g.
	Unions
	2” & Larger
	Not permitted.

	
	
	1-1/2” & Smaller
	ANSI 125 lbs. Black cast iron screwed.

	h.
	Branch Connection
	2-1/2” & Larger Run with 2-1/2” & Larger Branch
	Tee, per fitting specifications.  Forged steel Weld-O-Let, ASTM A105 may be used if branch size is less than two pipe sizes of header.

	
	
	2-1/2” & Larger Header with 2” or Smaller Branch
	ANSI 3000 lbs. forged steel Thread-O-Let, ASTM A105.

	
	
	2” & Smaller Run & Branch
	Tee, per fitting specifications.

	i.
	Straight Nipples
	All sizes
	Wall same grade as pipe.

	j.
	Bolting
	All sizes
	Alloy steel studs, ASTM A193, Grade B7, with heavy hex nuts, ASTM A194, Grade 2H.

	k.
	Gate Valves
	2-1/2” and Larger
	ANSI 125 lbs. iron body ASTM A-126, Class A, bronze trim, flanged ends, solid wedge disc, OS&Y.

	
	
	2” and Smaller
	ANSI 150 lbs. bronze body ASTM B62, threaded ends, solid wedge disc, OS&Y rising spindle, union bonnet.

	l.
	Ball Valves
	2” and Smaller
	ANSI 150 lbs. bronze body ASTM B62, threaded ends, union bonnet.


4. Fire Protection (BPF) - buried: Material shall be Class 52 wall thickness, ductile iron with cement lining, and bituminous exterior coating for direct burial.  All pipe connections shall be by mechanical joint, ductile iron Class 350.  Mechanical joint restraint shall be with retainer glands.  All pipe shall have full rodding for its entire length, not just at connections.  Pipe, supports, anchors, tie rods, and thrust blocks shall be installed in accordance with NFPA 24.  Provide buried warning tape above pipe.

5. Fire Protection (HPF) - non-buried: Material shall be Schedule 40 steel, ASTM A53, Grade B, with mechanical couplings and fittings.  Mechanical couplings shall be malleable iron in accordance with Federal Specification QQ-I-666C, Grade 11 for following working pressures: up to 6 inch IPS 1,000 psig: 8 to 12 inch IPS - 800 psig.  Grooved type or steel shoulder ends shall be similar to Victaulic.  Gaskets shall be synthetic rubber in accordance with ASTM D735, Grade R 615 BZ.  Bolts shall be oval neck track type in accordance with ASTM Al 83.  Fittings shall be grooved type, malleable iron as specified for couplings to 12 inch.  Companion pipe grooving shall be as per coupling and fitting manufacturer's recommendations.  Valves shall be butterfly valves as specified above for Chilled Water.

6. Copper pipe shall be Type L hard temper copper tube.

C. Steel pipe shall be similar and equal to Bethlehem Steel, National Tube Company or Republic; black or zinc-coated (galvanized) as specified.  Pipe shall be free from all defects which may affect the durability for the intended use.  Each length of pipe shall be stamped with the manufacturer's name.  Submit certification from the factory for approval by the Engineer.

D. Copper pipe shall be Revere, Anaconda, or Chase hard drawn, with approved solder fittings.

E. Welding fittings for steel pipe shall meet the requirements of ASTM Standard A23.  Fittings fabricated by mitering, notching or bending pipe shall not be accepted.

2.02 VALVES

A. All valves shall be rated for 125 lb WSP, except where noted.

B. Catalog numbers listed below are NIBCO, Inc., equal valves of Stockham Company, or Lunkenheimer, Inc., or others, will be acceptable.

C. Drain valves shall be gate type, NIBCO, Stockharn, Lunkenheimer, or equal, 3/4" minimum size with 3/4" hose end adaptors.  Provide gasketed caps over hose threads.  Extend clear of equipment and insulation.

2.03 PRESSURE GAUGES

A. Unless otherwise indicated, pressure gauges shall be Marshalltown, Ashcroft, Marsh, or equal of the bronze bourdon type, 3-1/2" dial, stem-mounting, cast aluminum adjustable pointer, 3% accuracy.

B. Gauges shall have pressure ranges as follows:

1. Chilled Water: 0 - 200 psig.

2. High Pressure Steam: 0 - 350 psig.

3. Pumped Condensate: 0 - 100 psig.

4. Fire Protection: 0 - 300 psig.
C. Furnish and install a gauge valve at each gauge.  Gauge valves shall be Lunkenheimer No. 906BS, Needle Valve, Weksler, NIBCO, or equal rated for pressure intended.

D. Gauge connections for gauges shall be made using tee fittings, except that gauge connections up to 1-inch size in steel may be made using threaded extra-heavy pipe couplings welded directly to the main, provided that the main is at least 2-inch size for 1/2-inch connections, 3-inch size for 3/4-inch connections, and 4-inch size for 1-inch connections.  Minimum gauge connection shall be 1/2" ips.  Provide steel coil syphon for steam pressure gauges.

2.04 THERMOMETERS

A. Unless otherwise indicated, thermometers shall be of the glass type, mercury filled, 9-inch scale, corrosion-resistant metal case, with "any-angle" mounting: Marshalltown, Ashcroft, Marsh, or equal.  Insertion stem length shall suit the pipe size and configuration.  Thermometer wells shall be brass in copper and in ferrous piping.  Where piping is insulated or otherwise covered, use wells with lagging extension.  Where wells are installed in pipe tees at turns, increase pipe size so that well does not restrict flow.

B. Unless otherwise indicated, thermometer ranges shall be as follows:

1. Chilled Water:  30ºF to 180ºF, 2ºF Division.
2. High Pressure Steam:  300ºF to 450ºF, 2ºF Division.

3. Pumped Condensate:  100ºF to 250ºF, 2ºF Division.

C. Provide heat-conducting compound in wells.

2.05 STRAINERS

A. Provide screwed ends to 2 inch with 250 lb wsp class, cast iron body.

B. Screen: Provide 316 stainless steel or monel screens with free area not less than 2-1/2 times inlet area with perforations as follows:

1. Steam and condensate (to 2 inch): 1/64 inch.

2. Construction: Provide reinforced screen wire gauge to suit size and service.

C. Y-type:  Provide screwed with faced cap, straight thread and gasket, similar to Mueller Steam Specialty Model No. 11.

2.06 STEAM TRAPS

A. Steam traps shall be 250 psig wsp, iron body, for the high pressure steam system.

B. Pressure differential across trap at maximum capacity shall be 1 psig, except as noted.

C. Minimum trap size: 1/2 inch.

D. Thermodynamic traps (high pressure only): Components including body, cap and disc.  Disc shall be the only moving part.  Air and condensate shall be discharged as soon as same reaches trap.  Tight shut off at no load condition.  Similar to Sarco Type TD-52.

E. Float and thermostatic traps (low pressure only): Body shall be cast iron.  Bellows shall be balanced pressure, bronze, monel metal, or stainless steel.  Float shall be stainless steel or seamless copper.  Water valve and seat shall be stainless steel.  Valve operating parts shall be double fulcrum type, stainless steel.  Automatic air vents shall be multiple bellows, stainless steel valve and seat.  Internal parts shall be removable and replaceable without breaking pipe connections.  Provide traps similar to Sarco Co. FTB.

2.07 EXPANSION JOINTS

A. Packed Type:  Provide single or double slip, with anchor base except as noted.  Provide internal and external guides integral with stuffing box; wrought steel with chromium plating applied directly to polished steel surface.  Provide butt weld ends, except as noted.

1. Provide limit stops, capable of holding against full internal thrust.

2. Packing: Provide self-lubricating, non-asbestos, reinforced Teflon type, which can be injected under full line pressure, contained by minimum of 3 Teflon non-asbestos rings at each side.

3. Provide joints body weldable quality carbon steel, ASTM A53, Grade B seamless pipe.

4. Slip requirements: Provide Schedule 80 ASTM A53, Grade B seamless pipe up to and including 12 inch size.

a. Provide wall thickness after machining not reduced more than 1/8 inch.

b. Provide double layer of chrome plating with minimum thickness 0.001 inch each after buffing: First crack-free hard chrome; second standard hard chrome.

5. Provide welded steel packing cylinder with internal acme thread and male threaded plunger with cylinder welded directly to stuffing box.  Minimum number of packing cylinders as follows:


Expansion Joint
Number of


Size Cylinders
Packings


1-1 /2 inch thru 4 inch
1


5-inch & 6-inch
3


8-inch and 10-inch
4

6. Pressure ratings: High pressure steam: 150 lb.

7. Provide all welding in accordance with Section IX of ASME Boiler and Pressure Vessel Code.

8. Provide joints similar to Advanced Thermal Systems, Inc.  Thermal Pak-Type TP2, ADSCO Manufacturing Corp. Type RJ or Yarway Corp. Gun-Pakt.

2.08 FLASH TANKS

A. Tank shall be constructed of minimum 3/8 inch thick steel plate, welded, ASME stamped for minimum working pressure of 100 psig and shall be complete with inlet, outlet, vent, gauge glass and as noted.

B. Gauge glass shall be complete with rods and shut off valves.

C. Inlet connection shall be tangential type for vertical tanks, with 3/8 inch thick wear plate.  Size and piping arrangement shall be as noted.

D. Supports shall be structural steel legs secured to concrete pad on floor.

2.09 PIPING SPECIALTIES

A. Manual Air Vents: Similar to specified gauge valves.  Provide 1/4" size on 3/4" pipe and smaller, 1/2" size on 1" pipe and larger.  Install at all high points of piping, and extend to an easily accessible location, as required.  Manual air vents in remote areas shall be piped in copper to a convenient discharge.

2.010 PIPE SHIELDS

A. Provide horizontal pipe shields at supports.

1. Minimum 120 deg arc and length equal to diameter of insulation, 12 inch minimum.

2. To 6 inch pipe size: No. 18 USSG galvanized steel.  For 8 inch and larger: No. 14 USSG galvanized steel.

2.011 SLEEVES

A. Sleeves shall be provided around all pipes through walls, floors, ceilings, partitions, structure members or other building parts.  Sleeves shall be standard weight galvanized iron pipe two sizes larger than the pipe or insulation so that pipe or insulation shall pass through masonry or concrete walls or floors.

B. Sleeves through floors shall be flush with the floor.  Space between the pipe and sleeve shall be caulked.  Each trade shall be responsible for drilling existing floors and walls for necessary sleeve holes.

C. Sleeves through walls and floors shall be sealed with a waterproof epoxy caulking compound.

D. Copper piping passing through galvanized sleeves shall be insulated through sleeve and extend 3" on each side.

E. Seal openings between sleeves and pipe or pipe insulation for fire rated walls with mineral wool or equivalent non-asbestos, non-combustible material.  For all locations, see drawings.

2.012 MODULAR WALL SEALS

A. Seals shall be modular mechanical type, consisting of interlocking synthetic rubber links shaped to continuously fill the annular space between the pipe and the wall opening.

B. Links shall be loosely assembled with bolts to form a continuous rubber belt around the pipe with a pressure plate under each bolt head and nut.

C. When the seal is in position, tightening of the bolts shall cause the rubber sealing elements to expand and provide an absolutely water-tight seal between the pipe and the wall opening.

D. Seals shall be constructed to provide non-conductive insulation between the outer surface of the pipe and the wall.

E. Acceptable Product and Manufacturer: "Link-Seal" by Thunderline Corp.

Part 3 -  EXECUTION

3.01 PIPING, GENERAL

A. All pipes shall be cut accurately to measurements established at the building, and shall be worked into place without springing or forcing, properly clearing all windows, doors and other openings.  Excessive cutting or other weakening of the building structure to facilitate piping installation shall not be permitted.  All pipes shall be so installed as to permit free expansion and contraction without causing damage.  All horizontal mains shall pitch down in the direction of flow with a grade of not less than 1 inch in 40 feet.  All open ends of pipe lines, equipment, etc., shall be properly capped or plugged during installation to keep dirt or other foreign material out of the system.

B. All pipes shall be run parallel with the lines of the building and as close to walls, columns and ceilings as may be practical, with proper pitch.  All piping shall be arranged so as not to interfere with removal of other equipment or devices, not to block access to doors, windows, or other access openings.  Flanges or unions, as applicable for the type of piping specified, shall be provided in the piping at connections to all items of equipment, etc., and installed so that there will be no interference with the installation of the equipment, etc.  All valves and specialties shall be placed to permit easy operation and access, and all valves shall be regulated, packed and glands adjusted at the completion of the work before final acceptance.  All piping shall be installed so as to avoid air or liquid pockets throughout the work.  Ends of pipe shall be reamed so as to remove all burrs.  Route piping around electrical equipment.  Provide drip pans under piping when installation over or within 5 feet of electrical equipment is unavoidable.  Pan shall be 18 gauge galvanized sheet steel, reinforced, properly supported and made watertight.  Extend 1-1/4" drain pipe from pan to spill over nearest floor drain or as indicated.  Submit pipe routing to Engineer for approval.

C. All piping shall be run to provide a minimum clearance of 1/2" between finished covering on such piping and all adjacent work.

D. Drain valves with capped or plugged hose connections shall be provided at low points for drainage of piping.

E. For copper tubing: Hanger, support rods, and other support accessories shall be as specified, except that they shall be copper plated and otherwise fully suitable for use with copper tubing.

F. If the size of any piping is not clearly evident in the drawings, the Contractor shall request clarifications from the Engineer as to the proper sizing.  Any changes resulting from the Contractor's failure to request clarification shall be at his expense.

3.02 PIPE JOINTS

A. Welded Joints: Welded joints shall be made only by a welder qualified under the requirements of Specification Section 15550: Welding Pressure Piping.

B. Flanged Joints: Flanged pipe joints shall be in accordance with ANSI B16.21. Unless otherwise indicated, flange type, facing, factory finish, gasketing and bolting shall be as permitted by ANSI B16.21. Flanges, flanged fittings, gaskets and bolting shall conform to applicable ANSI and ASTM Standards.

C. Coordinate gasketing and flange face finishes.  In general, flanges shall have standard serrated finish.  Flanges with metal gaskets shall have smooth finish without tool marks.

D. Screwed Joints: All screwed joints shall be made with tapered threads properly cut in accordance with ANSI B2.1. Screwed joints shall be made perfectly tight with pipe thread sealant, applied with a brush to the male threads on the fittings.

E. Soldered Joints and Copper Piping:  Joints in copper piping shall conform to the following minimum standards.

1. The pipes shall be cut to a length making certain that the ends are square, using a fine hacksaw blade or tube cutter.  The ends of all pipes shall be reamed and all burrs removed.

2. The outside end of the pipe and the cut end of the fitting shall be cleaned with steel wool, sand cloth, or steel wire brush.  All dark spots shall be removed.

3. The flux shall be applied evenly and sparingly to the outside end of the pipe and the inside of the outer end of the fitting until all surfaces to be joined are completely covered.  The piping and fitting shall be slipped together and reworked several times to insure an even distribution of the flux.

4. The correct amount of solder per joint for each size pipe shall be used in accordance with the manufacturer's recommendations.

5. Solder joints shall be made by using a direct flame from a torch.

6. On pipe sizes larger than 1/4", the fittings and valves in the pipe shall be moved or tapped with a hammer when the solder starts to melt to insure an even distribution of the solder.

7. The excess solder shall be removed while it is still in the plastic state leaving a fillet around the cup of the fitting.

8. Solder joints shall be suitable for working pressure of 100 psig and for working temperature of not less than 250ºF.  The type of solder and flux used will be submitted for approval.  Type 95-5 shall be the minimum standard.

F. Prohibited Connections: No direct weld, soldered, or brazed connections, without unions, shall be made to valves, strainers, apparatus, or related equipment.  Right and left couplings, long threads, or caulking of pipe threads or gasket joints will not be permitted.

G. For joints of dissimilar metals, provide isolation gaskets, sleeves and washers between flanges, bolts and nuts, and ground joint insulating unions with nylon O-rings for threaded joints.  Gaskets shall be similar to DuPont Teflon.

3.03 PIPE SLEEVES

A. Furnish and install pipe sleeves wherever piping passes through walls, floors, partitions, foundations, roofs, or other building structure.

B. Sleeves through concrete or masonry construction shall be Schedule 40 galvanized steel pipe.  Sleeves through other construction shall be galvanized steel pipe or 20 gauge galvanized sheet metal.

C. Size sleeves to suit the pipe, providing at least 1/2" annular space between the sleeve and pipe.  Where pipe insulation is required to be continuous through floors, walls, etc., make sleeves equal in diameter to pipe with insulation.  Align and support piping to center within sleeves.

D. Unless otherwise indicated, fill the space between all pipes and sleeves with oakum wool or graphite packing and seal both sides with caulking or utilize modular wall seals.  On all sleeves through floors, exterior walls, roofs, and waterproof construction, utilize modular wall seals.

3.04 TESTS, GENERAL

A. Furnish all labor, materials, instruments, etc. to perform the following tests: Piping system shall be tested hydrostatically before insulation covering is applied and proved tight for a period of (4) hours without leaks under the following gauge pressure:


Chilled Water (CHWS & CHWR)
225 psig


High Pressure Steam Supply (HPS)
375 psig


High Pressure Steam Return (HPR)
375 psig


Pumped Condensate Return (PCR)
115 psig


Fire Protection (FP)
300 psig
Repeat tests, if required, until satisfactory results are obtained.  Remove defective materials and/or workmanship, replace defective material and/or workmanship and repeat test without additional cost to the Owner.

B. All piping shall be tested by the Contractor and approved by the Engineer before acceptance.  All piping located underground shall be tested before backfilling.  All costs of all equipment required for tests are to be included under the contract price.  Pneumatic pressure testing will not be allowed.

3.05 DRAINS, BLOWOFFS, AND RELIEF VALVES

A. All drains and blowoffs shall be piped directly to discharge above floor drains.  Blowoffs shall be located at the ends of all pipe runs.

B. The entire chilled water system, steam distribution system and fire main system shall be flushed and cleaned in the presence of the Engineer.

3.06 PIPE IDENTIFICATION

A. Identify piping with system specified in Section 15100:  General Provisions - Mechanical.  Locate nomenclature and flow arrows at all main junctions, at equipment, and at not greater than 20 foot intervals along runs of pipe.  Provide at least one marking on each visible section of piping.  Place markings to be visible from normal point of observation.  Nomenclature shall be the same as utilized throughout the Contract Drawings.

3.07 VALVE IDENTIFICATION

A. In general, provide numbered tags on all special fittings, valves, and other operating devices.

B. Tags shall be non-ferrous metal tags with black embossed numbers and corrosion resistant chains.

C. Provide schematic drawings or charts identifying all tagged valves.  Mount drawings or charts, framed under glass, where directed.

D. Submit drawings or charts to the Engineer for approval before proceeding with the installation of tags.

3.08 FLUSHING AND CLEANING OF PIPING

A. Obtain the services of an approvable company regularly engaged in water treatment.  This Contractor shall supervise all cleaning and flushing operations.  All chemicals used shall comply with Connecticut Water Resources Laws and Regulations, and shall be compatible with all materials used in the piping systems.  Water Treatment Contractor shall certify that the system is clean and has been tested for alkalinity and is ready for operation.

B. Contractor shall thoroughly flush all systems of loose scale and debris and blowdown all strainers.  Proposed location of bypasses and pumps, strainers, valves, for circulation -are indicated on the drawings.

C. Flushing and cleaning shall be accomplished in the presence of the Owner's representative.  Notify the Owner's representative a minimum of 7 calendar days prior to performing any flushing and cleaning.

D. Special Welding Procedures:

1. Sections of piping (as designated on the drawings) which cannot practically be cleaned by circulation method shall be cleaned, flushed and carefully inspected prior to installation into the system.  All welds for this piping shall be provided with backing rings or shall utilize heliarc welding process to insure no "icicles".

2. All welds at final connections to the existing system and other welds that do not fall within the circulation during flushing and cleaning shall also be provided with backing rings or use of heliarc welding process.

END OF SECTION
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