MFIA MASTER
Pipes and Pipe Fittings

6/22/92
15060 - 

OSP Water Re-pipe Project  
Plumbing Piping and Pumps

08-04-20
22 10 00 - 


SECTION 22 10 00 – plumbing PIPing AND PumpS

PART 1 - GENERAL

1.1
DESCRIPTION

A.
Provide pipe, pipe fittings, piping specialties, pumps and related items required for complete piping system.

B.
Related Work:  The requirements of Section 22 05 00, Common Plumbing Materials and Methods, also apply to this section.
1.2
QUALITY ASSURANCE

A.
General:  ASTM, and ANSI Standards are indicated.  In addition, special standards are referenced where neither ASTM nor ANSI Standards are applicable.

B.
Labeling:  All piping shall be continuously and legibly labeled on each length as required by codes and standards and including as a minimum, country of origin, manufacturer’s identification marking, wall thickness designation, and applicable standards and approvals.  Fittings shall be labeled as required by the referenced standard. Tubular fixture traps shall be stamped with manufacturer’s mark and material thickness.

C.
Potable Water Valves:  Potable water piping materials not limited to faucets, mixing valves, or pressure reducing valves.  Valves shall meet NSF/ANSI Standard 61, Section 9, for drinking water faucets and shall be brass construction.  

D.
Definitions:  Where piping fluid is not indicated in the following paragraphs, provide similar piping materials for similar fluids (i.e., "make-up water" = "domestic water"; "wet stand pipe" = "fire sprinkler pipe"; "drainage piping" = "sanitary/storm sewer piping").

E.
Plumbing System Disinfection shall be performed by an experienced, qualified, chemical treatment agency.  Mt. Hood Chemical, Chemcoa, Industrial Treatment of Water, or approved alternate. 

1.3
STORAGE AND HANDLING

A.
Provide factory-applied end caps on each length of pipe and tube.  Maintain end caps through shipping, storage and handling as required to prevent pipe-end damage and eliminate dirt and moisture from inside of pipe and tube.  Protect flanges and fittings from moisture and dirt by inside storage and enclosure, or by packaging with durable, waterproof wrapping.

1.4
SUBMITTALS

A.
Submit catalog data for each product specified.
PART 2 - PRODUCTS

2.1
PIPING MATERIALS

A.
Copper Pipe and Tube:

1.
Application:

a.
Domestic water

b.
Priming lines

2.
Pipe:  ASTM B88.

a.
Above Ground Domestic Water:  Type L hard temper copper with soldered joints.

b.
Underground Domestic Water and Priming Lines:  Type L soft annealed with no joints or type K hard tempered copper with silver soldered joints.

3.
Fittings:  Wrought copper solder-joint fittings, ANSI B16.22.

4.
Domestic Water, 2-1/2” and Larger:  Rolled groove gasketed mechanical fittings with UPC approval.  Tyco-Grinnell CTS or Victaulic CTS approved.

5.
Domestic Water up to 4”:  UPC approved mechanically compressed copper or bronze fittings with EPDM O-ring seal.  Viega ProPress, Mueller approved.

B.
Plastic Pipe:

1.
Application:  Where approved by Code.

a.
Domestic water, systems operating at less than 80 psi and 140 degrees F.

2.
Pipe:

a.
Cross-linked polyethylene (PEX-a) tubing for Water Service: ASTM F877; SDR 9.  NSF-pw and NSF 61.

3.
Fittings:  Cold expansion (ASTM F1960) style fittings of the type indicated, matching piping manufacturer.  Where not otherwise indicated, provide fittings produced and recommended by the piping manufacturer for the service indicated.

2.2
MISCELLANEOUS PIPING MATERIALS

A.
Insulating (Dielectric) Fittings:  Provide standard products recommended by the manufacturer for use in the service indicated, and which effectively isolate ferrous from non-ferrous piping (electrical conductance), prevent galvanic action, and reduce corrosion.  Victaulic "Clear Flow."

B.
Soldering and Brazing Materials:  Provide soldering materials as determined by the installer to comply with installation requirements.

1.
Tin-Antimony Solder:  ASTM B32, Grade 95TA.

2.
Lead-Free Solder:  ASTM B32, Grade HB.  Harris "Bridgit" approved.

3. Silver Solder:  ASTM B32, Grade 96.5TS.

4. Flux: Water soluble paste flux.

5. Brazing filler rod: BCuP  rod to suit conditions.

C.
Gaskets for Flanged Joints:  ANSI B16.21; full-faced for cast-iron flanges; raised-face for steel flanges.  Pressure and temperature rating required for the service indicated.

D.
Pipe Sleeves:  For installation in cast in place concrete floor systems.  UL 1479 listed with ratings for fire, smoke, and water intrusion.  Cast in place pipe sleeve with external waterstop collar and interior pipe seal and intumescent collar.  Holdrite “Hydroflame”.

E.
Sleeve Seal:  Rubber-link pipe wall and casing closure.  Thunderline Link-Seal.  For fire rated wall, floor or ceiling penetrations, 3-M "CP-25" caulk, "No. 303" putty and/or "PSS 7904" sealing system.

F.
Strainers:  "Y-pattern," Class 125 [epoxy coated iron body] [bronze body] with tapped blow-off connection and removable 20 mesh stainless steel screen.  NIBCO or equal.

2.3
PIPING specialties

A.
Thermostatic Zone Valve:

1.
See cut sheet on plans.  

2.4
pumps

A.
Domestic Hot Water Circulator:  Bronze body, bronze fitted, in-line circulator with sleeve bearing.  Bell & Gossett or equivalent Grundfos, Thrush, Wilo, Taco, or Armstrong.  Provide with aquastat to start and stop the pump. 
PART 3 - EXECUTION

3.1
PIPE INSTALLATION

A.
General:  Install pipe, tube and fittings in accordance with recognized industry practices, manufacturers instructions, and plumbing code standards.  Install each run accurately aligned with a minimum of joints and couplings, but with adequate and accessible unions and flanges for disassembly, maintenance and/or replacement of valves and equipment.  Reduce sizes (where indicated) by use of reducing fittings.

B.
Piping Runs:  Route piping close to and parallel with walls, overhead construction, columns and other structural and permanent-enclosure elements of the building.  Install piping plumb and level except where pitched for drainage.  If not otherwise indicated, run piping in the shortest route which does not obstruct usable space or block access for servicing the building or equipment and avoid diagonal runs.  Wherever possible in finished and occupied spaces, conceal piping from view.  Do not encase horizontal runs in solid (concrete or CMU) partitions.  Do not locate piping within dedicated electrical spaces (six feet above switchgear and panelboards).  Provide drip pans below piping routed above dedicated electrical space.
C.
Changes in Direction:  Use fittings for all changes in direction.  Run lines parallel with building surfaces.

D.
Unions and Flanges:  At all equipment to permit dismantling and elsewhere as consistent with good installation practice.

E.
Expansion:  Provide loops, swing joints, anchors, runouts and spring pieces to prevent damage to piping or equipment.

F.
Insulating (Dielectric) Fittings:  Comply with manufacturer's instructions for installing unions or fittings.  Install in a manner which will prevent galvanic action and stop corrosion where the "joining of ferrous and non-ferrous piping" is indicated.

3.2
PIPING JOINTS

A.
General:  Provide joints of the type indicated in each piping system, and where piping and joint as manufactured form a system, utilize only that manufacturer's material.

C.
Solder Copper Tube and Fitting Joints:  In accordance ANSI B 828 with recognized industry practice.  Cut tube ends squarely, ream to full inside diameter, and clean outside of tube ends and inside of fittings.  Apply solder flux to joint areas of both tubes and fittings.  Insert tube full depth into fitting, and solder in a manner which will draw solder full depth and circumference of joint.  Wipe excess solder from joint before it hardens.  "T-Drill" field formed tees may be utilized where the main is at least two pipe sizes larger than the branch.

E.
Braze Copper Tube and Fitting Joints:  Where indicated.  Pass a slow stream of dry nitrogen gas through the tubing at all times while brazing to eliminate formation of copper oxide.

F.
Flanged Joints:  Match flanges within piping system, and at connections with valves and equipment.  Clean flange faces and install gaskets.  Tighten bolts to provide uniform compression of gasket.

J.
Grooved Pipe Joints:  Comply with fitting manufacturer's instructions for making grooves in pipe ends.  Remove burrs and ream pipe ends.  Assemble joints in accordance with manufacturer's instructions.  Visually inspect the assembled joint to ensure proper gasket seating.

3.3
MISCELLANEOUS PIPING EQUIPMENT

A.
Floor, Wall and Ceiling Plates:  Chrome plated pressed steel or brass screw locked split plates on all pipe penetrations in finished spaces.

B.
Sleeves:  At all penetrations of masonry or cast in place concrete construction.   PVC, 24 gauge galvanized steel tube or Schedule 40 galvanized steel pipe.  Use steel pipe sleeves through beams, footings, girders or columns and for all penetrations of walls or floors below grade.  Where floor finish is ceramic tile, terrazzo, or similar material extend standard steel pipe sleeves 1-1/2" above finished floor.  Fabricate sleeves 1" diameter larger than pipe or insulation.  PVC and sheet metal sleeves at non-structural penetrations only.  Use specified sleeve system for all above grade concrete floor applications.

C.
Sleeve Caulking:  Caulk below grade pipe with rubber link seal.  Grout above grade pipe with cement mortar or approved waterproof mastic.  All caulking or grouting shall extend full depth of sleeve.  Utilize rubber sealing links in lieu of caulking.  Install UL sealing caulk, putty and/or system at all penetrations of fire rated walls, floors and ceiling.

D.
Domestic Hot Water Mixing Valves/Thermostatic Zone Valves:  Install in accordance with manufacturers installation instructions and piping diagrams.

3.12
CLEANING 

A.
General:  Clean all dirt and construction dust and debris from all mechanical piping systems and leave in a new condition.  Touch up paint where necessary.

B
Disinfection of Domestic Water Piping System:

1.
Prior to starting work, verify system is complete and clean.

2.
Open all drains and fixtures valves in the building starting with the valve nearest the water service line and permit the water to run clear for 10 minutes to eliminate grease, cuttings, flux, and foreign matter.

3.
Disinfect piping system in accordance with ANSI/AWWA C651-92 standard.

4.
Take samples from 10 percent of outlets and from water entry, and analyze in accordance with AWWA C601.  If any sample fails the analysis, repeat the procedure.

5.
Include a copy of the bacteriological analysis in the Operating and Maintenance manuals.

3.13
TEST

A.
General: 

1.
Minimum duration of two hours or longer, as directed for all tests.  Furnish report of test observation signed by qualified inspector.  Make all tests before applying insulation, backfilling, or otherwise concealing piping or connecting fixtures or equipment.  Where part of the system must be tested to avoid concealment before the entire system is complete, test that portion separately, same as for entire system.  

2.
Provide all necessary temporary equipment for testing, including pump and gauges.  Remove control devices before testing and do not use piping system valves to isolate sections where test pressure exceeds valve pressure rating.  Fill each section with water and pressurize for the indicated pressure and time.  

3.
Observe each test section for leakage at end of test period.  Test fails if leakage is observed or if pressure drop exceeds 5% of test pressure.  

B.
Repair:  

1.
Repair piping system sections which fail the required piping test by disassembly and re-installation, using new materials to the extent required to overcome leakage.  Do not use chemical stop-leak compounds, solder, mastics, or other temporary repair methods.  

2.
Drain test water from piping systems after testing and repair work has been completed.

C.
Water Piping:  Hydrostatic pressure of 100 psig without loss for four hours.

D.
Tanks and Equipment:  Hydrostatic pressure to 1.5 times operating pressure but do not exceed maximum rated pressure.

3.14
SUPERVISION AND START-UP

A.
Adjust flush valves, pressure reducing valves, mixing valves, water heater thermostats, domestic hot water circulating system balancing valves, and similar equipment.

B.
Domestic hot water system balancing:  Adjust domestic hot water recirculating balancing valves to equalize return temperatures from each branch line.
END OF SECTION

