PROP Affordable Housing

Phase III

____________________________________________________________________________________________


SECTION 15510PRIVATE 
 - 
HOT WATER HEAT PIPING SYSTEM AND SPECIALTIES

PART 1 - GENERAL
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DESCRIPTION OF WORK


Furnish and install piping, fittings, valves, hangers anchors and water specialties 


required by this section or as indicated on drawings.

1.02
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QUALITY OF COMPLIANCE


A.
Piping



1.
Welding:  Qualify welding procedures, welders and operators in accordance with ASME B31.1, or ASME B31.9, as applicable, for shop and project site welding of piping work.



2.
Brazing:  Certify brazing procedures, brazers, and operators in accordance with ASME Boiler and Pressure Vessel code, Section IX, for shop and job-site brazing of piping work.
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Valves



1.
Valve Types:  Provide valves of same type by same manufacturer.



2.
Valve Identification:  Provide valves with manufacturer's name (or trademark) and pressure rating clearly marked on valve body.  See also Section 15100, "Mechanical General Requirements".



3.
Codes and Standards:  ANSI Compliance:  For face-to-face and end-to-end dimensions of flanged-end or welded-end valve bodies, comply with ANSI B16.10 "Face-to-Face and End-to-End Dimensions of Ferrous Valves".
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Delivery, Storage and Handling



1.
Provide factory-applied plastic 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.



2.
Where possible, store pipe and tube inside and protected from weather.  When necessary to store outside, elevate above grade and enclose with durable, waterproof wrapping.



3.
Protect flanges and fittings from moisture and dirt by inside storage and enclosure, or by packaging with durable, waterproof wrapping.

PART 2 - PRODUCTS
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PIPING


A.
Pipe Materials

	1.
	Headers over 2" 
	Schedule 40 Standard Weight, Black Steel ASTM 120

	
	
	


	2.
	Piping 2” and smaller
	Type "L" hard drawn copper tubing  
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Pipe Fittings



1.
Screwed


125# cast-iron, screwed








pattern ASTM A126, ASA B16.1



2.
Welded


Standard weight butt weld, carbon steel ASTM A234, ANSI B16.9 from A106 Gr.B., seamless tube



3.
Unions


250 malleable iron, brass to








brass seats



4.
Flanges


150# forged steel slip-on ASTM








A234



5.
Sweat



Cast bronze or wrought copper








made up with 95-5 solder



6.
Connections


2" smaller - screwed unions




to equipment


2-1/2" larger - flanged
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VALVES


A.
General



1.
Valves shall be provided as shown and as required to make the installation and its apparatus complete in operation.  Locate to permit easy operation, replacement and repair.  All pressures specified are steam working pressure.



2.
All valves shall be constructed to permit repacking under pressure while open.



3.
Globe valves shall be installed in all lines where regulation is required.



4.
Check valves shall be installed in all lines where flow may reverse from intended direction.



5.
Except for globe and check valves specified above, gate or ball valves shall be installed in all supply and return lines and on all drain lines.  See Paragraph 2.6(B) for radiator valves.



6.
All valves to comply with Manufacturers Standards Society (MSS) and be so listed.



7.
All valves 2-1/2" and larger shall be O.S.& Y. type.



8.
Valves shall have name and/or trademark of manufacturer, as well as working pressure stamped or cast on valve body.
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Type and Manufacturers



The following list is provided as a means of identifying the quality and type required:



1.
Gate valves 2-1/2" in size and larger shall have iron body, bronze trim, OS&Y, solid wedge, bolted bonnet and flanged ends.  Rated for 125# WSP, 200# WOG.



2.
Gate valves 2" in size and smaller shall have bronze bodies, rising stem, solid wedge, union bonnet rated for 150# WSP, 300# WOG.



3.
Globe valves 2-1/2" in size and larger shall have iron bodies, bronze trim, OS&Y, solid disc, bolted bonnet, gland packed, flanged ends.  Rated for 125# WSP, 200# WOG.



4.
Globe valves 2" and smaller shall have bronze bodies, union bonnet, renewable composition disc for the service intended.  Rated for 150# WSP, 300# WOG.



5.
Globe valves, Plug Type, 2" and smaller shall have bronze bodies, union bonnet, stainless steel plug type disc and seat.  Rated for 150# WSP, 300# WOG.



6.
Check valves 2-1/2" and larger shall be horizontal swing type with iron body, bronze trim and flanged ends.  Rated for 125# WSP, 200# WOG.



7.
Silent check valves 2" and larger shall be iron body, wafer style, bronze and stainless trim, 125# class for use with ANSI 125 or 150 flanges.



8.
Check valves 2" in size and smaller shall be horizontal swing type with bronze body, Teflon disc.  Rated for 125# WSP, 200# WOG.



9.
Butterfly valves 2-1/2" and larger shall be full lug type, with threaded bolt holes, iron body, aluminum bronze discs, stainless steel stems and EPDM seats which are replaceable.  Rating for 200# WOG, 240o F.  Handles of valves up to 6" in size shall be lever-lock type with 10 position throttle plate and adjustable memory stop.  Valves 8" and up shall be gear operated with position indicators.  Valves are to be installed between bronze, iron or steel Class 125 or 150 flanges, using cap screws of sufficient length to thread into the body of the valve itself.  NO GASKETS are to be used between the flanges and valve body.



10.
Butterfly valves 2" and smaller shall be bronze body, stainless steel disc and stem with Viton seal, calibrated memory stop.



11.
Ball valves 2" and smaller shall have bronze bodies, Type 316 stainless steel stems and balls, reinforced Teflon seats an seals, blow-out proof stems and adjustable stem gland.  Shall be equipped with suitable packing for service intended.  Rated for 600# WOG.
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HANGERS AND SUPPORTS


A.
General



1.
All hangers and supports shall be specially manufactured for that purpose and shall be pattern, design and capacity required for location of use.



2.
Piping specified shall not be supported from piping of other trades.



3.
Hangers shall be steel adjustable clevis type; plain for steel pipe and copper plated for copper tubing equal to Carpenter & Paterson, Inc., Fig. 100 (Fig. 100 CT copper plated).



4.
Exposed vertical risers 3/4 inch and smaller shall be supported at mid-point between floor and ceiling with split ring type hangers; copper plated for copper tubing equal to Carpenter & Paterson, Inc., Fig. 81 (Fig. 81 CT copper plated).



5.
Piping suspended from walls, trench walls and partitions shall be supported by steel support bracket, equal to Carpenter & Paterson, Inc., Fig. 69.



6.
All steel hangers shall be factory painted.
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Hanger Rods



1.
Hanger rods shall be cadmium plated all thread rod.  Rod size shall be as follows:






   Pipe Size           
        Rod Size






1/2" to 2" 


3/8"






2-1/2" to 3-1/2"

1/2"






4" & 5"


5/8"






6"



3/4"






8" To 12"


7/8"



2.
Provide toggle bolts for fastening to concrete blocks and compound anchor shields for bolts for fastening to poured concrete.



3.
Provide lag points with rod couplings or side beam connectors with drive screws for fastening to wood.



4.
All nuts for hanger rod to be stainless steel.
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Supports



Provide and install angle iron supports for pipe hangers as required.  Angle iron supports shall be adequate size for span and piping or equipment load.

2.04

seq level1 \h \r0 
PIPE SLEEVES AND ESCUTCHEONS


A.
Sleeves



1.
Heating Installer shall set sleeves for all piping penetrating walls and floors.  Sleeves through masonry shall be steel pipe sleeves two sizes larger than the pipe.  Pipe passing through walls other than masonry shall be provided with #24 gauge galvanized steel tubes with wired or hemmed edges.



2.
Sleeves set in concrete floor shall finish flush with the underside, but extend a minimum of 1 inch above the finish floor.  Sleeves set in partitions shall finish flush with each side.



3.
Spaces between sleeves and pipes within building shall be caulked to make fire, smoke and water tight with 3M Brand Fire Barrier Caulk CP25 or Putty 303.


B.seq level2 \h \r0 
Escutcheons



Where uninsulated piping passes through finish walls, floors, ceilings and partitions, provide and set two piece nickel plated steel floor and ceiling plates.  Provide deep type floor plates as required for projecting sleeves.  Piping through walls with insulation shall not require escutcheons.
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ANCHORS, EXPANSION COMPENSATION AND GUIDES


A.
Anchors shall be provided and installed as detailed and shown on drawings, or as required to control expansion.


B.
Install expansion joints where indicated, and elsewhere as determined by Heating Installer to provide adequate expansion of installed piping system.  Install in accordance with manufacturer's instructions.  Provide pipe anchors and pipe alignment guides as indicated and in accordance with manufacturer's recommendations.  Align units properly to avoid end loading and torsional stress.


C.
Fabricate expansion loops in locations indicated and elsewhere, as determined by Heating installer to provide for adequate expansion of installed piping system.  Subject loop to cold spring which will absorb 50% of total expansion between hot and cold conditions.  Provide pipe anchors and pipe alignment guides as indicated, and elsewhere as determined by Installer to properly anchor piping in relationship to expansion loops.


D.
Provide pipe alignment guides on both sides of expansion joints,  and  elsewhere  as  indicated.  Construct with 4-finger spider traveling inside guiding sleeve, with provision for anchoring to building substrate.
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HOT WATER SPECIALTIES


A.
Manual Balancing Valve (Circuit Setters)



1.
Provide circuit setters valves in piping where indicated.  Valves shall have readout ports to facilitate connecting of differential  pressure  meter.  Each readout valve shall be fitted with an integral EPT check valve designed to minimize system fluid loss during monitoring process.  Each balancing valve shall have indexing pointer and  calibrated  nameplate to indicate the degree of closure of precision machine orifice.  Each circuit setter shall be constructed with interval O-ring seals to prevent leakage around rotating element, and sized to read flow rate at minimum 1.5 psig water pressure.



2.
Provide with submittal drawings, a complete schedule listing circuit setters to be provided, location, GPM flow through each valve, size and pressure drop.



3.
Circuit setters shall be Bell & Gossett or equal from Taco with working pressure of 125 psig and maximum operating temperature of 250oF.
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Drains: Baseboard radiators shall have drain plug or valve located in low point of circuit between shutoff valves.  Drain valves shall be ball valves as speci​fied under VALVES with hose connections.


C.
Air Vents



1.
Air vents shall be installed in the piping and at equipment as indicated on plans or as may be required.



2.
Automatic air vents shall be Armstrong air vent traps No. 1-AV 1/2" with stainless steel trim or equal to Anderson or Sarco.  Gate valves shall be installed with each unit and drains from vents shall be run as indicated on the plans.  An air chamber shall be installed at each air vent.  Vent shall be line sized for all piping up to 2" pipe size; 2" vent for larger piping.



3.
Manual air vents shall consist of air chamber with Dole No. 14 Key Valve with copper tube extension.  Install valve in accessible location.



4.
Provide vent plugs or caps at high points in baseboard radiator circuits.  
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Expansion Tanks



1.
Tanks:  Furnish and install pre-pressurized diaphragm type hot water expansion tank precharged to 12 psi.  Tank shall be constructed of steel for 125 psi working pressure in accordance with ASME Code, and have tappings for water connections and charging valve. Tanks shall be Amtrol Extrol Model 60 or approved equal.




a.
Tank shall be installed with manual shut-off valve between the tank and the system.




b.
Tank shall be TACO or equal from Bell & Gossett or Armstrong with capacity as shown on drawings.
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Make-up Water Backflow Preventer:  Furnish and install where shown, a check valve type backflow preventer equal to Watts No. 9D.  Unit shall include shut-off valves before and after the device.


F.
Water Pressure Reducing Valve:  Furnish and install pressure reducing valve with brass body construction and built-in strainer in cold water piping connected to hot water heating system as shown on drawings.  Valve shall be adjustable and be No. 335, as manufactured by TACO or equal by Bell & Gossett.


G.
Triple Duty Valve:  Furnish and install straight pattern triple duty valves (check, balance and shut-off) equal to TACO Model MPV or Bell & Gossett 3S Series.  Valve shall be sized to provide flow measurement at GPM scheduled for pumps on drawings.


H.
Air Separator:  Furnish and install air separator by TACO or equal by Bell & Gossett.  


I.
Piping Flexible Connectors



1.
Braided Hose Flexible by Keflex or approved equal.



2.
Connectors shall be suitable for hot water appli​cation and rated a minimum of 150 psi at 220oF.  
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Thermometers
Thermometers shall be Ashcroft or approved equal 2" industrial dial type bi-metal single temperature scale with temperature range 0F-250F. Provide stem length and thermowell as required for pipe size. 


K.
Pressure Gauges

Pressure gauges shall be Ashcroft or approved equal 2-1/2" Standard all stainless steel with pressure range of 30 PSI, polycarbonate window, bourdon tube and socket. 

2.07
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PUMPS


A.
General



Furnish and install hot water circulating pumps of type, size and capacity shown on drawings.
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Hot Water Circulators 



1.
Pumps shall be cartridge or in-line type with bronze fitted construction.  Pump internals shall be capable of being serviced with​out disturbing piping connections or motor.



2.
Impeller shall be enclosed type, dynamically balanced, keyed to shaft and secured with suitable locknut.



3.
Pump seal shall be standard single mechanical seal with carbon seal ring and ceramic (or tungsten carbide) seat.  Replaceable shaft sleeve shall be furnished to cover wetted area of shaft under sea




or packing.



4.
Bearing frame assembly of pump shall be fitted with re-greasable ball bearings equivalent to electric motor bearing standards for quiet operation.



5.
A flexible coupler capable of absorbing torsional vibration shall be employed between pump and motor.  Coupler shall be equipped with suitable coupling guard as required to meet OSHA standards.



6.
Pump shall be factory tested, cleaned and painted with one coat of machinery enamel prior to ship​ment.  Installation instructions shall be included with pump at time of shipment.



7.
Provide suction strainer with 3/16" diameter openings for pump protection.  A permanent magnet shall be located within flow stream and shall be removable for cleaning. 




Strainer shall be equipped with disposable fine mesh strainer which shall be removed by this Contractor after system start-up.  Strainer shall have free area equal to five times cross section area of pump suction opening.  .


C.seq level2 \h \r0 
Acceptable Manufacturers:  One of the following:



1.
Taco



2.
Bell & Gossett



3.
Armstrong

PART 3 - EXECUTION
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PIPING


A.
General



1.
Provide and erect in accordance with best practice of trade all hot water supply and return, drain and vent piping shown on plans, and as required to complete intended installation.  Installer shall make off-sets as shown or required to place all piping in proper position to avoid other work, and to allow application of insulation and finish painting.



2.
All piping shall be installed within building insulation.



3.
Size and general arrangements, as well as methods of connecting all piping, valves, and equipment shall be as indicated, or to meet requirements for complete installation.



4.
All piping shall be erected to provide for easy and noiseless passage of hot water under all working conditions.  Inverted eccentric reducing fittings shall be used whenever hot water pipes reduce in size.



5.
All hot water mains shall be run level or pitch slightly upward so that no air pockets are formed in piping.  Mains shall be set at elevations so runouts feeding heating equipment shall have no pockets where air can collect or vents shall be provided.



6.
Provide drains at all low points in piping system.



7.
In erection of hot water piping, care must be taken to make allowance for expansion and contrac​tion. Piping shall be anchored as necessary to control expansion.



8.
Runouts to hot water radiation shall be size indicated on plans.  Runouts shall come off the main downward or off the side with minimum of three 90 degree elbows provided on runout from main to drop or rise to radiation.



9.
Install a sufficient number of unions to facil​itate assembly and disassembly of piping and removal of equipment.



10.
All mains 2-1/2" and larger, shall have welded connections using standard factory-fabricated tees, elbows, reducers and caps.  Branch outlets in welded sizes shall be made with tees for full size or one size reduction and with either "Weldolets" and "Threadolets" or factory shaped nipples for all other sizes.  All welds shall be made by qualified welders capable of welding in any position "in the field".  All welds shall conform with the rules set forth in the Standard Manual on Pipe Welding of the Heating, Piping and Air Conditioning Contractors National Association.  All slip-on fittings shall be back welded.



11.
Steel piping 2" and smaller shall have screwed connec​tions.  All threads on piping must be full length and clean-cut with inside edges reamed smooth to the full inside bore.

3.02
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VALVES


A.
General



1.
Install valves where required for proper operation of piping and equipment, including valves in branch lines where necessary to isolate sections of piping.  Locate valves so as to be accessible and so that separate support can  be provided  when necessary.



2.
Install valves with stems pointed up in vertical position where possible, but in no case with stems pointed downward from horizontal plane unless unavoidable.  Install valve drains with hose-end adapter for each valve that must be installed with stem below horizontal plane.
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Swing Check Valves:  Install in horizontal position with hinge pin horizontally perpendicular to center line of pipe.  Install for proper direction of flow.


C.
Wafer Check Valves:  Install between 2 flanges in horizontal or vertical position; position for proper direction of flow.


D.
Lift Check Valve:  Install in piping line with stem vertically upward; position for proper direction of flow.

3.03
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WATER SPECIALTIES


A.
Thermometers



1.
Install thermometers in vertical upright position, and tilted so as to be easily read by observer standing on floor.



2.
Install thermometers in the following inlet and outlet locations, and elsewhere as indicated:  Each hydronic boiler
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Thermometer Wells:  Install in piping tee where indicated in a vertical upright position.  Fill well with oil or graphite; secure cap.


B.seq level2 \h \r0 
Pressure Gauges



1.
Install pressure gauges in piping tee with pressure gauge cock located on pipe at most readable position.



2.
Locations:  Install in the following locations and elsewhere indicated.




a.
At suction and discharge of each pump.




b.
At discharge of each pressure reducing valve.
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Pressure Gage Cocks:  Install in piping tee with snubber.  Install syphon for steam pressure gauges.



4.
Pressure Gauge Connector Plugs:  Install in piping tee where indicated.  Locate on pipe at most readable position; Secure cap.

3.04
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PUMPS


A.
Install pump as recommended by manufacturer and as shown in details on drawings.


B.
Connect electrical service to pump terminal block as shown by manufacturer and required by codes.  If automatic control of circulator is required, provide motor starter or contactor.


C.
Fill system and vent it of all air.  Purge pump of air as recommended by manufacturer; check for proper rotation.


D.
Place pump in service and check power draw, voltage and proper system operation.


E.
Report the actual current draw and pump flow and other information required by Section 15880, "Testing, Adjusting and Balancing."

3.05
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ADJUSTING AND CLEANING


A.
Adjusting:  Adjust faces of thermometers, meters and gauges to proper angle for best visibility.


B.
Cleaning:  Clean windows of thermometers, meters and gauges and factory-finished surfaces.  Replace cracked or broken windows, repair any scratched or marred surfaces with manufacturer's touch-up paint.

3.06
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IDENTIFICATION


See Section 15100, "Mechanical General Requirements".

END OF SECTION 15510
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