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SECTION 23 21 13
HYDRONI C PI PI NG
PART 1 - GENERAL
1.1 DESCRI PTI ON

A. Water piping to connect HVAC equi pnent, including the follow ng:

1. Chilled water, condenser water, heating hot water and drain piping.
2. Extension of donmestic water nake-up piping.
3. dycol -water piping.

1.2 RELATED WORK

A. Section 01 00 00, GENERAL REQUI REMENTS.

B. Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, and SAMPLES.

C. Section 23 05 11, COVMON WORK RESULTS FOR HVAC and STEAM GENERATI ON
General mechanical requirenents and itens, which are conmon to nore
t han one section of Division 23.

D. Section 23 07 11, HVAC, PLUMBI NG and BO LER PLANT | NSULATI ON: Pi pi ng
i nsul ati on.

E. Section 23 25 00, HVAC WATER TREATMENT: Water treatnent for open and
cl osed systens.

F. Section 23 82 00, CONVECTI ON HEATI NG AND COOLI NG UNI TS: VAV and CV
units, fan coil units, and radiant ceiling panels.

G Section 23 09 23, DI RECT-DI A TAL CONTROL SYSTEM FOR HVAC. Tenperature
and pressure sensors and val ve operators.

1.3 QUALITY ASSURANCE

A. Section 23 05 11, COMWON WORK RESULTS FOR HVAC and STEAM GENERATI ON
whi ch includes wel ding qualifications.

B. Submit prior to welding of steel piping a certificate of Wlder’s
certification. The certificate shall be current and not nore than one
year ol d.

C. Al grooved joint couplings, fittings, valves, and specialties shall be
the products of a single manufacturer. G ooving tools shall be the
sane nanufacturer as the grooved components.

1. Al castings used for coupling housings, fittings, valve bodies,
etc., shall be date stanped for quality assurance and traceability.
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1.4 SUBM TTALS
A. Submt in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT
DATA, and SAMPLES.
B. Manufacturer's Literature and Dat a:
1. Pipe and equi prent supports.
2. Pipe and tubing, with specification, class or type, and schedul e.
3. Pipe fittings, including mscellaneous adapters and specia
fittings.
Fl anges, gaskets and bol ting.
G ooved joint couplings and fittings.
Val ves of all types.
Strainers.

Fl exi bl e connectors for water service.

© © N o 0ok

Pi pe alignnent guides.

10. Expansion joints.

11. Expansi on conpensators.

12. Al specified hydronic system components.

13. Water flow neasuring devi ces.

14. Gages.

15. Thernoneters and test wells.

16. Electric heat tracing systens.

C. Submit the welder’s qualifications in the formof a current (less than
one year old) and fornmal certificate.
D. Coordination Drawi ngs: Refer to Article, SUBM TTALS of Section 23 05

11, COWON WORK RESULTS FOR HVAC and STEAM GENERATI ON

E. As-Built Piping Diagranms: Provide drawing as follows for chilled water,
condenser water, and heating hot water system and ot her piping systens
and equi pnent.

1. One wall-mounted stick file with conplete set of prints. Munt stick
file in the chiller plant or control roomalong with control diagram
stick file.

2. One conplete set of reproducible draw ngs.

3. One conplete set of drawings in electronic Autocad and pdf format.

1.5 APPLI CABLE PUBLI CATI ONS
A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ designation only. Anmerican National Standards Institute, Inc.
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B. Anmerican Society of Mechanical Engi neers/Anerican National Standards
Institute, Inc. (ASME/ ANSI):

Bl. 20. 1- 83( R2006) ... .. .. Pi pe Threads, CGeneral Purpose (Inch)
B16.4-06................ Gay lron Threaded FittingsBl16.18-01 Cast

Copper Alloy Solder joint Pressure fittings
B16.23-02............... Cast Copper Alloy Sol der joint Drainage

fittings
B40.100-05.............. Pressure Gauges and Gauge Attachments

C. Anmerican National Standards Institute, Inc./Fluid Controls Institute
(ANSI/ FCl):
70-2-2006............... Control Valve Seat Leakage

D. Anmerican Society of Mechani cal Engi neers (ASME)
B16.1-98................ Cast Iron Pipe Flanges and Fl anged Fittings
B16.3-2006.............. Mal | eabl e Iron Threaded Fittings: Cass 150 and

300
B16.4-2006.............. Gray lron Threaded Fittings: (dass 125 and

250)

B16.5-2003.............. Pi pe Flanges and Flanged Fittings: NPS %

t hrough NPS 24 Metric/Inch Standard
B16.9-07................ Factory Made Wought Butt Welding Fittings
B16.11-05............... Forged Fittings, Socket Welding and Threaded
B16.18-01............... Cast Copper Alloy Sol der Joint Pressure

Fittings
B16.22-01............... W ought Copper and Bronze Sol der Joint Pressure

Fittings.

B16.24-06............... Cast Copper Alloy Pipe Flanges and Fl anged

Fittings
B16.39-06............... Mal | eabl e Iron Threaded Pi pe Unions
B16.42-06............... Ductile Iron Pipe Flanges and Fl anged Fittings
B31.1-08................ Power Pi pi ng

E. American Society for Testing and Materials (ASTM:
AATI AATMEO9 (2004)...... Ferritic Malleable Iron Castings
A53/ AB3MO7. . ........... Standard Specification for Pipe, Steel, Black
and Hot - Di pped, Zinc-Coated, Wl ded and

Seanl ess

A106/ A106M08........... St andard Specification for Seam ess Carbon

Steel Pipe for Hi gh-Tenperature Service
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Standard Specification for Gray Iron Castings
for Valves, Flanges, and Pipe Fittings
Standard Specification for Carbon Steel Track
Bolts and Nuts
St andard Specification for Steel Castings,
Carbon, Suitable for Fusion Wlding, for High
Tenperature Service
Piping Fittings of Wought Carbon Steel and
Alloy Steel for Mderate and Hi gh Tenperature
Servi ce
Standard Specification for Carbon Steel Bolts
and Studs, 60,000 PSI Tensile Strength
St andard Specification for Ductile Iron Castings
Def ormed and Plain Carbon Steel Bars for
Concr et e Rei nf or cenment
St eel Sheet, Zinc-Coated (Gl vanized) or Zinc-
Iron All oy Coated (Gal vanneal ed) By the Hot-Dip
Process
St andard Specification for Sol der Metal
St andard Specification for Conposition Bronze or
Qunce Metal Castings
Standard Specification for Seanl ess Copper Water
Tube
Al umi num and Al unmi num Al l oy Sheet and Pl ate
Standard Test Method for Steady State Heat Fl ux
Measur enents and Thermal Transm ssion Properties
by Means of the Guarded Hot Pl ate Apparatus
Precast Reinforced Concrete Manhol e Sections
Cal cium Silicate Bl ock and Pi pe Ther nal
I nsul ati on
Cellular dass Thermal I|nsulation
Pol yet hyl ene Pl astics Pipe and Fittings
Material s
Unfaced Preforned Rigid Cellular
Pol yi socyanurate Thermal Insul ation
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D1784-08 ............... Rigid Poly (Vinyl Chloride) (PVCQ Conpounds and
Chlorinated Poly (Vinyl Chloride) (CPVC
Conpound

D1785-06 ............... Poly (Vinyl ChlorideO (PVC) Plastic Pipe,
Schedul es 40, 80 and 120

D2241-05 ............... Poly (Vinyl Chloride) (PVC) Pressure Rated Pipe
(SDR Seri es)

FA39-06 ................ Standard Specification for Chlorinated Poly
(Vinyl Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 80

F441/ FA4IM 02 .. ........ St andard Specification for Chlorinated Poly
(Vinyl Chloride) (CPVC) Plastic Pipe, Schedul es
40 and 80

F477-08 . ............... El astonmeric Seal s Gaskets) for Joining Plastic
Pi pe

Aneri can Water Works Associ ation (AWM):

C110-08................. Ductile Iron and Grey lIron Fittings for Water

C203-02................. Coal Tar Protective Coatings and Linings for
Steel Water Pipe Lines Enanel and Tape Hot
Appl i ed

Anerican Wl ding Society (AWS):

B2.1-02................. St andard Wel di ng Procedure Specification

Copper Devel opnent Association, Inc. (CDA):

CDA A4015-06............ Copper Tube Handbook

Expansi on Joi nt Manufacturer’s Association, Inc. (EIJMA):

EMJIA-2003............... Expansi on Joi nt Manufacturer’s Associ ation

St andards, N nth Edition
Manuf act urers Standardi zati on Society (MSS) of the Valve and Fitting
I ndustry, Inc.

SP-67-02a. .............. Butterfly Val ves
SP-70-06................ Gray lron Gate Val ves, Flanged and Threaded
Ends
SP-71-05................ Gray lIron Swing Check Val ves, Flanged and
Thr eaded Ends
SP-80-08................ Bronze Gate, d obe, Angle and Check Val ves
SP-85-02................ Cast Iron d obe and Angle Val ves, Flanged and

Thr eaded Ends
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SP-110-96............... Bal | Val ves Threaded, Socket-Wel di ng, Sol der
Joint, G ooved and Flared Ends
SP-125-00............... Gay lron and Ductile Iron In-line, Spring

Loaded, Center-Qui ded Check Val ves
K. National Sanitation Foundati on/ Anerican National Standards Institute,
Inc. (NSF/ ANSI):

14-06................... Pl astic Piping System Conponents and Rel at ed
Mat eri al s
50-2009a................ Equi prent for Swi mm ng Pool s, Spas, Hot Tubs

and ot her Recreational Water Facilities —
Eval uation criteria for materials, conponents,
products, equi pnent and systens for use at
recreational water facilities
61-2008................. Drinki ng Water System Conponents — Heal th
Effects
L. Tubul ar Exchanger Manufacturers Association: TEMA 9th Edition, 2007
1. 6 SPARE PARTS
A. For mechanical pressed sealed fittings provide tools required for each
pi pe size used at the facility.
PART 2 - PRODUCTS
2.1 PI PE AND EQUI PMENT SUPPORTS, PIPE SLEEVES, AND WALL AND CEI LI NG PLATES
A. Provide in accordance with Section 23 05 11, COMMON WORK RESULTS FOR
HVAC and STEAM GENERATI ON
2.2 PI PE AND TUBI NG
A. Chilled Water, GCeothernal Water above grade and i ndoors, Heating Hot
Wat er :
1. Steel: ASTM A53 Grade B, seam ess or ERW Schedul e 40.
2. Copper water tube option: ASTM B88, Type K or L, hard drawn.
B. Cooling Coil Condensate Drain Piping:
1. Fromair handling units: Copper water tube, ASTM B88, Type L, or
schedul e 40 PVC pl astic pi ping.
2. Fromfan coil or other terminal units: Copper water tube, ASTM B88,
Type L or schedule 40 PVC pl astic piping.
C. Pipe supports, including insulation shields, for above ground pi ping:
Section 23 05 11, COWMON WORK RESULTS FOR HVAC and STEAM GENERATI ON
2.3 FITTINGS FOR STEEL PI PE

A. 50 mMm (2 inches) and Snaller: Screwed or wel ded joints.
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1. Butt welding: ASME B16.9 with sanme wall thickness as connecting
pi pi ng.

2. Forged steel, socket welding or threaded: ASME B16. 11
Screwed: 150 pound null eable iron, ASME B16.3. 125 pound cast iron,
ASME B16.4, may be used in lieu of malleable iron. Bushing reduction
of a single pipe size, or use of close nipples, is not acceptable.
Uni ons: ASME B16. 39.
Wat er hose connection adapter: Brass, pipe thread to 20 mm (3/4
i nch) garden hose thread, with hose cap nut.

B. 65 mm (2-1/2 inches) and Larger: Wl ded or flanged joints. Contractor’s
option: Grooved nechanical couplings and fittings are optional
1. Butt welding fittings: ASME B16.9 with sane wall thickness as

connecting piping. El bows shall be long radius type, unless

ot herw se not ed.

2. Wl ding flanges and bolting: ASME B16. 5:

a. Water service: Weld neck or slip-on, plain face, with 6 nm(1/8
inch) thick full face neoprene gasket suitable for 104 degrees C
(220 degrees F).
1) Contractor's option: Convoluted, cold forned 150 pound stee

flanges, with teflon gaskets, may be used for water service.
b. Flange bolting: Carbon steel nmachine bolts or studs and nuts,
ASTM A307, Grade B.
C. Wl ded Branch and Tap Connections: Forged steel weldolets, or
branchl ets and threadol ets may be used for branch connections up to one
pi pe size smaller than the main. Forged steel half-couplings, ASME
B16. 11 may be used for drain, vent and gage connections.
D. Grooved Mechani cal Pipe Couplings and Fittings (Contractor’s Option):
Grooved Mechani cal Pipe Couplings and Fittings may be used, with cut or
roll grooved pipe, in water service up to 110 degrees C (230 degrees F)
inlieu of welded, screwed or flanged connections. All joints nust be
rigid type
1. Grooved nechanical couplings: Mlleable iron, ASTM A47 or ductile
iron, ASTM A536, fabricated in two or nore parts, securely held
toget her by two or nore track-head, square, or oval-neck bolts, ASTM
A449 and A183.

2. Gaskets: Rubber product recomrended by the coupling manufacturer for
the intended service.
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3. Gooved end fittings: Malleable iron, ASTM A47; ductile iron, ASTM
A536; or steel, ASTM A53 or Al106, designed to accept grooved
nmechani cal couplings. Tap-in type branch connections are acceptable.
2.4 FITTINGS FOR COPPER TUBI NG
A. Joints:
1. Solder Joints: Joints shall be nade up in accordance with
recormmended practices of the materials applied. Apply 95/5 tin and
antinony on all copper piping.
2. Mechanically formed tee connection in water and drain piping: Form
nmechani cal ly extracted collars in a continuous operation by drilling
pil ot hole and drawi ng out tube surface to formcollar, having a
hei ght of not less than three times the thickness of tube wall
Adj ustabl e coll ari ng device shall insure proper tol erance and
conplete unifornmity of the joint. Notch and di nple joining branch
tube in a single process to provide free fl ow where the branch tube
penetrates the fitting.
B. Bronze Flanges and Fl anged Fittings: ASME B16. 24.
C. Fittings: ANSI/ASME B16. 18 cast copper or ANSI/ASME B16. 22 sol der
wr ought copper
2.5 FITTINGS FOR PLASTI C PI PI NG
A. Schedul e 40, socket type for solvent wel ding.
B. Schedul e 40 PVC drain piping: Drainage pattern.
2.6 DI ELECTRI C FI TTI NGS
A. Provide where copper tubing and ferrous netal pipe are joined.
B. 50 mm (2 inches) and Smaller: Threaded diel ectric union, ASME B16. 39.
C. 65 mm (2 1/2 inches) and Larger: Flange union with dielectric gasket
and bolt sl eeves, ASME B16. 42.
D. Tenperature Rating, 99 degrees C (210 degrees F).
E. Contractor’s option: On pipe sizes 2" and smaller, screwed end brass
ball valves or dielectric nipples nmay be used in lieu of dielectric
uni ons.
2.7 SCREVED JO NTS
A. Pipe Thread: ANSI Bl.20.
B. Lubricant or Sealant: O and graphite or other conpound approved for
the intended service.
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2.8 VALVES
A. Asbestos packing is not acceptable.
B. Al valves of the sane type shall be products of a single manufacturer.
C. Provide chain operators for valves 150 mm (6 inches) and | arger when
the centerline is located 2400 mm (8 feet) or nore above the floor or
operating platform
D. Shut-Of Val ves

1. Ball Valves (Pipe sizes 2" and snmaller): MS-SP 110, screwed or
sol der connections, brass or bronze body with chrone-plated bal
with full port and Tefl on seat at 2760 kPa (400 psig) worKking
pressure rating. Provide stemextension to all ow operation without
interfering with pipe insulation
2. Butterfly Valves (Pipe Sizes 2-1/2" and larger): Provide stem
extension to allow 50 nm (2 inches) of pipe insulation wthout
interfering with val ve operation. MSS-SP 67, flange lug type or
grooved end rated 1205 kPa (175 psig) working pressure at 93 degrees
C (200 degrees F). Valves shall be ANSI Leakage O ass VI and rated
for bubble tight shut-off to full valve pressure rating. Valve
shall be rated for dead end service and bi-directional flow
capability to full rated pressure. Not permtted for direct buried
pi pe applications.
a. Body: Cast iron, ASTM Al126, Class B. Malleable iron, ASTM A47
el ectro-plated, or ductile iron, ASTM A536, G ade 65-45-12
el ectro-pl ated
b. Trim Bronze, alum num bronze, or 300 series stainless stee
di sc, bronze bearings, 316 stainless steel shaft and
manuf acturer's recommended resilient seat. Resilient seat shal
be field replaceable, and fully line the body to conpletely
i solate the body fromthe product. A phosphate coated steel shaft
or stemis acceptable, if the stemis conpletely isolated from
t he product.
c. Actuators: Field interchangeable. Valves for bal ancing service
shal | have adjustable nenory stop to limt open position.
1) Valves 150 mm (6 inches) and smaller: Lever actuator with
m ni mum of seven | ocki ng positions, except where chain whee
is required.
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2) Valves 200 mm (8 inches) and larger: Enclosed wormgear with
handwheel , and where required, chai n-wheel operator.
3) 3. Gate Valves (Contractor’s Option in lieu of Ball or
Butterfly Val ves):
a) 50 mm (2 inches) and snaller: MSS-SP 80, Bronze, 1034 kPa
(150 psig), wedge disc, rising stem union bonnet.
b) 65 mMmm (2 1/2 inches) and |arger: Flanged, outside screw and
yoke. MsSS-SP 70, iron body, bronze nounted, 861 kPa (125
psi g) wedge disc.
E. G obe and Angle Val ves
1. d obe Valves
a. 50 mm (2 inches) and snaller: MS-SP 80, bronze, 1034 kPa (150
Ib.) dobe valves shall be union bonnet with nmetal plug type
di sc.
b. 65 mMm (2 1/2 inches) and larger: 861 kPa (125 psig), flanged,
i ron body, bronze trim MSS-SP-85 for gl obe val ves.
2. Angl e Val ves:
a. 50 mm (2 inches) and snaller: MSS-SP 80, bronze, 1034 kPa (150
I b.) Angle valves shall be union bonnet with nmetal plug type
di sc.
b. 65 Mm (2 1/2 inches) and larger: 861 kPa (125 psig), flanged,
i ron body, bronze trim MSS-SP-85 for angle
F. Check Val ves
1. Swing Check Val ves:
a. 50 mm (2 inches) and snaller: MSS-SP 80, bronze, 1034 kPa (150
I b.), 45 degree swing disc.
b. 65 mMmm (2 1/2 inches) and larger: 861 kPa (125 psig), flanged,
iron body, bronze trim MSS-SP-71 for check val ves.
2. Non-Slamor Silent Check Valve: Spring | oaded double disc sw ng
check or internally guided flat disc lift type check for bubble
tight shut-off. Provide where check valves are shown in chilled
wat er and hot water piping. Check val ves incorporating a bal ancing
feature may be used
a. Body: MsS-SP 125 cast iron, ASTM A126, O ass B, or steel, ASTM
A216, Class WCB, or ductile iron, ASTM 536, flanged, grooved, or
waf er type
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b. Seat, disc and spring: 18-8 stainless steel, or bronze, ASTM B62.
Seats may be el astoner materi al
G Water Flow Bal anci ng Val ves: For flow regulation and shut-off. Valves
shall be line size rather than reduced to control valve size.

1. Ball style valve

2. A dual purpose flow bal ancing val ve and adjustable flow neter, with
bronze or cast iron body, calibrated position pointer, valved
pressure taps or quick disconnects with integral check val ves and
preformed pol yurethane insul ati ng encl osure.

3. Provide a readout kit including flow nmeter, readout probes, hoses,
flow charts or calculator, and carrying case

H Automatic Bal ancing Control Valves: Factory calibrated to maintain
constant flow (plus or mnus five percent) over system pressure
fluctuations of at |east 10 tines the mninumrequired for control.

Provi de standard pressure taps and four sets of capacity charts. Val ves

shall be line size and be one of the follow ng designs:

1. Gay iron (ASTM A126) or brass body rated 1205 kPa (175 psig) at 93
degrees C (200 degrees F), with stainless steel piston and spring.

2. Brass or ferrous body designed for 2067 kPa (300 psig) service at
121 degrees C (250 degrees F), with corrosion resistant, tanper
proof, self-cleaning piston/spring assenbly that is easily renovable
for inspection or replacenent.

3. Conbi nation assenblies containing ball type shut-off valves, unions,
flow regul ators, strainers with bl owdown val ves and pressure
tenmperature ports shall be acceptable.

2.9 STRAI NERS
A Y Type.

1. Screens: Bronze, nonel nmetal or 18-8 stainless steel, free area not
less than 2-1/2 tines pipe area, with perforations as follows: 1.1
nmm (0. 045 inch) dianeter perforations for 100 mm (4 inches) and
larger: 3.2 nm (0.125 inch) dianeter perforations.

2.10 FLEXI BLE CONNECTORS FOR WATER SERVI CE
A. Flanged Spool Connector:

1. Single arch or nultiple arch type. Tube and cover shall be
constructed of chlorobutyl elastoner with full faced integra
flanges to provide a tight seal wi thout gaskets. Connectors shall be
internally reinforced with high strength synthetic fibers
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i mpregnated with rubber or synthetic conpounds as recomended by
connector manufacturer, and steel reinforcing rings.
2. Wirking pressures and tenperatures shall be as foll ows:
a. Connector sizes 50 mmto 100 mm (2 inches to 4 inches), 1137 kPa
(165psig) at 121 degrees C (250 degrees F).
b. Connector sizes 125 nmto 300 mm (5 inches to 12 inches), 965 kPa
(140 psig) at 121 degrees C (250 degrees F).
3. Provide ductile iron retaining rings and control units.
B. Mechani cal Pi pe Coupli ngs:
See other fittings specified under Part 2, PRODUCTS.
2. 11 EXPANSI ON JO NTS

A. Factory built devices, inserted in the pipe |lines, designed to absorb
axi al cyclical pipe novenrent which results fromthermal expansion and
contraction. This includes factory-built or field-fabricated guides
| ocated along the pipe lines to restrain lateral pipe notion and direct
the axial pipe nmovenent into the expansion joints.

B. Manufacturing Quality Assurance: Conformto Expansion Joints
Manuf act urers Associ ati on Standards.

C. Quides: Provide factory-built guides along the pipe line to permt
axi al novenent only and to restrain |lateral and angul ar novenent.

Gui des nust be designed to withstand a m ni num of 15 percent of the
axial force which will be inposed on the expansion joints and anchors.
Field-built guides may be used if detailed on the contract draw ngs.

D. Supports: Provide saddl e supports and frane or hangers for heat
exchanger. Mounting height shall be adjusted to facilitate gravity
return of steam condensate. Construct supports fromsteel, weld
joints.

2.12 GAGES, PRESSURE AND COVPOUND

A. ASME B40. 100, Accuracy G ade 1A, (pressure, vacuum or conpound for
air, oil or water), initial nid-scale accuracy 1 percent of scale
(Qualify grade), nmetal or phenolic case, 115 mm (4-1/2 inches) in
diameter, 6 nm (1/4 inch) NPT bottom connection, white dial wth black
graduations and pointer, clear glass or acrylic plastic w ndow,
suitable for board nounting. Provide red "set hand" to indicate normnal
wor ki ng pressure.

B. Provide brass |ever handl e union cock. Provide brass/bronze pressure
snubber for gages in water service.
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Range of Gages: Provide range equal to at |east 130 percent of nornal
operating range.
1. For condenser water suction (conpound): M nus 100 kPa (30 inches Hg)
to plus 700 kPa (100 psig).

2. 13 PRESSURE/ TEMPERATURE TEST PROVI SI ONS

A

Pete's Plug: 6 mm (1/4 inch) MPT by 75 nm (3 inches) |ong, brass body

and cap, with retai ned safety cap, nordel self-closing valve cores,

permanently installed in piping where shown, or in lieu of pressure

gage test connections shown on the draw ngs.

Provi de one each of the following test itens to the COR

1. 6 mm(1/4 inch) FPT by 3 nm (1/8 inch) dianmeter stainless stee
pressure gage adapter probe for extra long test plug. PETE S 500 XL
is an exanpl e.

2. 90 mm (3-1/2 inch) dianeter, one percent accuracy, compound gage, ——
100 kPa (30 inches) Hg to 700 kPa (100 psig) range.

3. 0 - 104 degrees C (220 degrees F) pocket thernoneter one-half degree
accuracy, 25 mm (one inch) dial, 125 mm (5 inch) |ong stainless
steel stem plastic case

2. 14 THERMOVETERS

A

Mercury or organic liquid filled type, red or blue columm, clear
plastic window, with 150 mm (6 inch) brass stem straight, fixed or
adj ustabl e angle as required for each in reading.

Case: Chrone plated brass or alumnumw th enanel finish.

Scal e: Not less than 225 nm (9 inches), range as described bel ow, two
degree graduations.

Separ abl e Socket (Well): Brass, extension neck type to clear pipe

i nsul ati on.

Scal e ranges:

1. Chilled Water and d ycol -Water: 0-38 degrees C (32-100 degrees F).
2. Hot Water and dycol-Water: -1 — 116 degrees C (30-240 degrees F).

2. 15 FI RESTOPPI NG MATERI AL
Refer to Section 23 05 11, COVWON WORK RESULTS FOR HVAC and STEAM
GENERATI ON

PART 3 - EXECUTI ON

3.1 GENERAL

A. The drawi ngs show the general arrangenent of pipe and equi prrent but do

not show all required fittings and offsets that may be necessary to
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connect pipes to equipnent, fan-coils, coils, radiators, etc., and to
coordinate with other trades. Provide all necessary fittings, offsets
and pi pe runs based on field nmeasurements and at no additional cost to
the governnent. Coordinate with other trades for space avail able and
relative location of HVAC equi pnent and accessories to be connected on
ceiling grid. Pipe location on the drawi ngs shall be altered by
contractor where necessary to avoid interferences and cl earance
difficulties.
Store materials to avoid excessive exposure to weather or foreign
materials. Keep inside of piping relatively clean during installation
and protect open ends when work is not in progress.
Support piping securely. Refer to PART 3, Section 23 05 11, COVMON WORK
RESULTS FOR HVAC and STEAM GENERATI ON. Install heat exchangers at
hei ght sufficient to provide gravity flow of condensate to the flash
tank and condensate punp.
Install piping generally parallel to walls and colum center |ines,
unl ess shown otherwi se on the draw ngs. Space piping, including
i nsul ation, to provide 25 mm (one inch) m ni num cl earance between
adj acent piping or other surface. Unless shown otherw se, slope drain
pi ping down in the direction of flow not |less than 25 mm (one inch) in
12 m (40 feet). Provide eccentric reducers to keep bottom of sl oped
pi ping flat.
Locate and orient valves to permt proper operation and access for
mai nt enance of packing, seat and disc. Generally locate valve stens in
overhead piping in horizontal position. Provide a union adjacent to one
end of all threaded end val ves. Control valves usually require reducers
to connect to pipe sizes shown on the drawing. Install butterfly val ves
with the val ve open as reconmmended by the nmanufacturer to prevent
bi nding of the disc in the seat.
O fset equi pnent connections to all ow valving off for naintenance and
repair with minimal renoval of piping. Provide flexibility in equipnent
connections and branch line take-offs with 3-el bow swing joints where
noted on the draw ngs.
Tee water piping runouts or branches into the side of mains or other
branches. Avoid bull-head tees, which are two return lines entering
opposite ends of a tee and exiting out the comon side.
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H Provide nmanual or automatic air vent at all piping system high points
and drain valves at all low points. Install piping to floor drains
fromall automatic air vents.
I . Connect piping to equipnment as shown on the draw ngs. Instal
conponent s furnished by others such as:
1. Water treatnent pot feeders and condenser water treatnent systens.
2. Flow elerments (orifice unions), control valve bodies, flow swtches,
pressure taps with valve, and wells for sensors.
J. Thermoneter Wells: In pipes 65 nm(2-1/2 inches) and smaller increase
the pipe size to provide free area equal to the upstream pi pe area.
K. Firestopping: Fill openings around uninsul ated pi pi ng penetrating
floors or fire walls, with firestop material. For firestopping
i nsul ated piping refer to Section 23 07 11, HVAC, PLUMBI NG and BO LER
PLANT | NSULATI ON
L. Were copper piping is connected to steel piping, provide dielectric
connecti ons.
3.2 PIPE JO NTS
A. Wl ded: Beveling, spacing and other details shall conformto ASVE B31l.1
and AWs B2.1. See Welder’s qualification requirenents under "Quality
Assurance" in Section 23 05 11, COMMON WORK RESULTS FOR HVAC and STEAM
GENERATI ON
B. Screwed: Threads shall conformto ASME B1.20; joint conpound shall be
applied to male threads only and joints made up so no nore than three
t hreads show. Coat exposed threads on steel pipe with joint conpound,
or red lead paint for corrosion protection
C. Mechanical Joint: Pipe grooving shall be in accordance with joint
manuf acturer's specifications. Lubricate gasket exterior including
lips, pipe ends and housing interiors to prevent pinching the gasket
during installation. Lubricant shall be as recommended by coupling
manuf act urer.
D. 125 Pound Cast Iron Flange (Plain Face): Mting flange shall have
rai sed face, if any, renoved to avoid overstressing the cast iron
fl ange.
E. Solvent Wl ded Joints: As recommended by the manufacturer.
3.3 EXPANSI ON JO NTS (BELLOAS AND SLI P TYPE)
A. Anchors and Cuides: Provide type, quantity and spaci ng as recomended
by manufacturer of expansion joint and as shown. A professiona
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engi neer shall verify in witing that anchors and gui des are properly
designed for forces and monents which will be inposed.
Cold Set: Provide setting of joint travel at installation as
recommended by the manufacturer for the anbient tenperature during the
installation.
Preparation for Service: Renove all apparatus provided to restrain
joint during shipping or installation. Representative of nmanufacturer
shall visit the site and verify that installation is proper
Access: Expansion joints nust be located in readily accessible space.
Locate joints to permt access w thout renoving piping or other
devices. Allow clear space to permt replacenent of joints and to
permt access to devices for inspection of all surfaces and for adding.

3.4 LEAK TESTI NG ABOVEGROUND PI PI NG

A

B

C

Inspect all joints and connections for |eaks and worknanshi p and rmake
corrections as necessary, to the satisfaction of the COR Tests nmay be
ei ther of those bel ow, or a conbination, as approved by the COR

An operating test at design pressure, and for hot systens, design

maxi mum t enper at ur e.

A hydrostatic test at 1.5 tinmes design pressure. For water systens the
desi gn maxi mum pressure woul d usually be the static head, or expansion
tank maxi num pressure, plus punp head. Factory tested equi pnent
(convertors, exchangers, coils, etc.) need not be field tested. Isolate
equi pnment where necessary to avoi d excessive pressure on nechanica

seal s and safety devi ces.

3.5 FLUSH NG AND CLEANI NG PI PI NG SYSTEM5

A

Water Piping: Cean systens as recommended by the suppliers of

chemicals specified in Section 23 25 00, HVAC WATER TREATMENT.

1. Initial flushing: Renove loose dirt, mll scale, netal chips, weld
beads, rust, and like del eterious substances w t hout damage to any
system conponent. Provide tenporary piping or hose to bypass coils,
control valves, exchangers and other factory cl eaned equi prent
unl ess acceptabl e neans of protection are provided and subsequent
i nspection of hide-out areas takes place. Isolate or protect clean
system conponents, including punps and pressure vessels, and renove
any conponent which nay be damaged. Open all valves, drains, vents
and strainers at all systemlevels. Renove plugs, caps, spoo
pi eces, and conponents to facilitate early debris discharge from
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system Sectionalize systemto obtain debris carrying velocity of
1.8 mMS (6 feet per second), if possible. Connect dead-end supply
and return headers as necessary. Flush bottonms of risers. Instal
tenmporary strainers where necessary to protect down-stream
equi prent. Supply and renove flushing water and drai nage by vari ous
type hose, tenmporary and pernmanent piping and Contractor's booster
punps. Flush until clean as approved by the COR

2. O eaning: Using products supplied in Section 23 25 00, HVAC WATER
TREATMENT, circul ate systens at nornal tenperature to renove
adherent organic soil, hydrocarbons, flux, pipe mll varnish, pipe
joint conmpounds, iron oxide, and |like del eterious substances not
renoved by flushing, wthout chemical or nechanical danage to any
system conponent. Renoval of tightly adherent mill scale is not
requi red. Keep isol ated equi prment which is "clean" and where
dead-end debris accunul ati on cannot occur. Sectionalize systemif
possible, to circulate at velocities not less than 1.8 ni S (6 feet
per second). Circul ate each section for not |ess than four hours.

Bl ow-down all strainers, or renove and clean as frequently as
necessary. Drain and prepare for final flushing.

3. Final Flushing: Return systenms to conditions required by initia
flushing after all cleaning solution has been displaced by clean
make- up. Flush all dead ends and isol ated cl ean equi pnent. Gently
operate all valves to dislodge any debris in valve body by
throttling velocity. Flush for not |ess than one hour

3.6 WATER TREATMENT
A. Cose and fill systemas soon as possible after final flushing to

m ni m ze corrosion.

B. Charge systens with chenicals specified in Section 23 25 00, HVAC WATER

TREATMENT.

C. UWilize this activity, by arrangenent with the COR for instructing VA
operati ng personnel
3.7 OPERATI NG AND PERFORVANCE TEST AND | NSTRUCTI ON
A. Refer to PART 3, Section 23 05 11, COWON WORK RESULTS FOR HVAC and
STEAM GENERATI ON
B. Adjust red set hand on pressure gages to nornmal working pressure.
---END- - -
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