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SECTI ON 23 22 13
STEAM AND CONDENSATE HEATI NG PI PI NG

1 - GENERAL

DESCRI PTI ON

St eam condensate and vent piping inside buildings.

RELATED WORK

Under ground steam and condensate distribution: Section 33 63 00, STEAM
ENERGY DI STRI BUTI ON

Seismic restraints for piping: Section 13 05 41, SEI SM C RESTRAI NT
REQUI REMENTS FOR NON- STRUCTURAL COVPONENTS.

General nechanical requirenents and items, which are conmon to nore than
one section of Division 23: Section 23 05 11, COVMON WORK RESULTS FOR
HVAC AND STEAM GENERATI ON

Pi ping insulation: Section 23 07 11, HVAC

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

QUALI TY ASSURANCE

Section 23 05 11, COWMON WORK RESULTS FOR HVAC AND STEAM GENERATI ON
whi ch includes wel ding qualifications.

SUBM TTALS

Subnmit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES

Manuf acturer's Literature and Dat a:

1. Pipe and equi prment supports. Submit calculations for variable spring
and constant support hangers.

Pi pe and tubing, with specification, class or type, and schedul e.
Pipe fittings, including mscellaneous adapters and special fittings.
Fl anges, gaskets and bol ting.

Val ves of all types.

Strainers.

Fl exi bl e connect ors.

Pi pe al i gnnent gui des.

© ® N O RO

Expansi on joints.

-
©

Expansi on conpensat ors.

=
=

Flexi bl e ball joints: Catal og sheets, performance charts, schenmatic
drawi ngs, specifications and installation instructions.

12. Al specified steam system conponents.

13. CGages.

14. Thermoneters and test wells.

15. Electric heat tracing systens.
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16. Seisnmic bracing details for piping.

C. Manufacturer's certified data report, Form No. U1, for ASME pressure

vessel s:
1. Convertors.
2. Air separators.

3. Expansi on tanks.

4. Fl ash tanks.

Coordi nati on Draw ngs: Refer to Article, SUBM TTALS of Section 23 05 11

COMWWON WORK RESULTS FOR HVAC AND STEAM GENERATI ON

As-Built Piping Diagrans: Provide drawing as foll ows for steam and steam

condensat e pi pi ng and other central plant equi pnent.

1. One wall-mounted stick file for prints. Munt stick file in the
chiller plant or adjacent control roomalong with control diagram
stick file.

2. One set of reproducible draw ngs.

APPLI CABLE PUBLI CATI ONS

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.

American National Institute Standard (ANSI):

B1.20.1-01.............. Pi pe Threads, Ceneral Purpose (Inch)

American Soci ety of Mechani cal Engi neers (ASME)

B16.1-98................ Cast Iron Pipe Flanges and Flanged Fittings

B16.3-98................ Mal | eabl e Iron Threaded Fittings

B16.4-98................ Gray Iron Threaded Fittings

B16.9-01................ Fact ory- Made Wought Buttwel ding Fittings

B16.11-02............... Forged Fittings, Socket-Welding and Threaded

B16.14-91............... Ferrous Pi pe Plugs, Bushings, and Locknuts with
Pi pe Threads

B16.22-98............... W ought Copper and Copper Alloy Sol der-Joint
Pressure Fittings

B16.23-92............... Cast Copper All oy Sol der Joint Drainage Fittings

B16.24-01............... Cast Copper All oy Pipe Flanges and Fl anged
Fittings, Odass 150, 300, 400, 600, 900, 1500
and 2500

B16.39-98............... Mal | eabl e Iron Threaded Pi pe Unions, C asses
150, 250, and 300

B31.1-01................ Power Pi pi ng

B31.9-96................ Bui | di ng Servi ces Piping

B40. 100-98.............. Pressure Gauges and Gauge Attachments
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Boi |l er and Pressure Vessel Code: SEC VII| D1-2001, Pressure Vessels,
Division 1
American Society for Testing and Materials (ASTM:

AA7-99. ... Ferritic Malleable lIron Castings

A53-01.................. Pi pe, Steel, Black and Hot-Di pped, Zi nc- Coated,
Wel ded and Seanl ess

A106-99................. Seanl ess Carbon Steel Pipe for Hi gh-Tenperature
Service

A126-01................. Standard Specification for Gray Iron Castings
for Valves, Flanges, and Pipe Fittings

A181-01................. Car bon Steel Forgings, for CGeneral -Purpose
Pi pi ng

Al183-98 ................ Carbon Steel Track Bolts and Nuts

A216-98 ................ St andard Specification for Steel Castings,

Carbon, Suitable for Fusion Welding, for High
Tenperature Service

A285-01 ................ Pressure Vessel Plates, Carbon Steel, Low and-
Internedi ate-Tensile Strength

A307-00 ................ Carbon Steel Bolts and Studs, 60,000 PSI Tensile
Strength

A516-01 ................ Pressure Vessel Plates, Carbon Steel, for
Moder at e- and- Lower Tenperature Service

A536-99 ................ St andard Specification for Ductile Iron Castings

B32-00 ................. Sol der Met al

B61-93 ................. Steam or Val ve Bronze Castings

B62-93 ................. Conposi tion Bronze or Qunce Metal Castings

B88-99 ................. Seam ess Copper Water Tube

F439-01 ................ Socket - Type Chlorinated Poly (Vinyl Chloride)
(CPVC) Plastic Pipe Fittings, Schedule 80

F441-99 ................ Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic

Pi pe, Schedul es 40 and 80
Arerican Wl ding Society (AWS):
A5.8-92................. Filler Metals for Brazing and Braze Vel di ng
B2.1-00................. Wl di ng Procedure and Performance Qualifications
Manuf acturers Standardi zati on Society (MSS) of the Valve and Fitting
I ndustry, Inc.:

SP-67-95................ Butterfly Val ves
SP-70-98................ Cast Iron Gate Val ves, Flanged and Threaded Ends
SP-71-97. . ... ... ... Gray Iron Swing Check Val ves, Flanged and

Thr eaded Ends
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SP-72-99................ Bal | Valves with Flanged or Butt-Wel ding Ends
for General Service

SP-78-98................ Cast Iron Plug Val ves, Flanged and Threaded Ends
SP-80-97................ Bronze Gate, d obe, Angle and Check Val ves
SP-85-94................ Cast Iron d obe and Angl e Val ves, Flanged and

Thr eaded Ends
Mlitary Specifications (MI. Spec.):
M L-S-901D-1989......... Shock Tests, H I. (H gh Inpact) Shipboard
Machi nery, Equi prrent, and Systens
Nat i onal Board of Boiler and Pressure Vessel Inspectors (NB): Relieving
Capacities of Safety Valves and Relief Val ves
Tubul ar Exchanger Manufacturers Association: TEMA 18th Edition, 2000

PART 2 - PRODUCTS

2.1

2.2

2.3

Pl PE AND EQUI PMENT SUPPORTS, PI PE SLEEVES, AND WALL AND CEl LI NG PLATES
Provide in accordance with Section 23 05 11, COVMMON WORK RESULTS FOR
HVAC AND STEAM GENERATI ON.

Pl PE AND TUBI NG

Steam Pi pi ng: Steel, ASTM A53, G ade B, seanml ess or ERW Al06 Grade B,

Seanl ess; Schedul e 40.

St eam Condensat e Pi pi ng:

1. Conceal ed above ceiling, in wall or chase: Copper water tube ASTM
B88, Type K, hard drawn.

2. Al other locations: Copper water tube ASTM B88, Type K, hard drawn;
or steel, ASTM A53, Grade B, Seam ess or ERW or Al06 Grade B
Seam ess, Schedul e 80.

FI TTI NGS FOR STEEL Pl PE

65 mm (2-1/2 inches) and Larger: Wl ded or flanged joints. Mechanical

couplings and fittings are optional for water piping only.

1. Butt welding fittings: ASME B16.9 with same wall thickness as
connecting piping. El bows shall be |ong radius type, unless otherw se
not ed.

2. Welding flanges and bolting: ASME B16.5:

a. Steam service: Weld neck or slip-on, raised face, with
non- asbest os gasket. Non-asbestos gasket shall either be stainless
steel spiral wound strip with flexible graphite filler or
conpressed inorganic fiber with nitrile binder rated for saturated
and super heat ed steam service 750 degrees F and 1500 psi.

b. Flange bolting: Carbon steel machine bolts or studs and nuts, ASTM
A307, Grade B.

B. 50 mm (2 inches) and Smaller: Screwed or wel ded.
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1. Butt welding: ASME B16.9 with sane wall thickness as connecting
pi pi ng.

2. Forged steel, socket welding or threaded: ASME B16. 11.

Screwed: 150 pound nal | eabl e iron, ASME B16.3. 125 pound cast iron
ASME B16.4, nay be used in lieu of malleable iron, except for steam
and steam condensat e piping. Provide 300 pound nall eable iron, ASME
B16. 3 for steam and steam condensate piping. Cast iron fittings are
pi ping is not acceptable for steam and steam condensate pi pi ng.
Bushi ng reduction of a single pipe size, or use of close nipples, is
not acceptabl e.

Uni ons: ASME B16. 39.

5. Steamline drip station and strai ner quick-couple bl owmdown hose
connection: Straight through, plug and socket, screw or cam | ocking
type for 15 m (1/2 inch) 1D hose. No integral shut-off is required

Wel ded Branch and Tap Connections: Forged steel weldolets, or branchlets

and thredolets may be used for branch connections up to one pipe size

smal l er than the main. Forged steel half-couplings, ASME B16.11 nmay be
used for drain, vent and gage connections.

FI TTI NGS FOR COPPER TUBI NG

Sol der Joint:

1. Joints shall be made up in accordance with recomended practices of
the materials applied. Apply 95/5 tin and antinony on all copper
pi pi ng.

Bronze Fl anges and Fl anged Fittings: ASME B16. 24.

DI ELECTRI C FI TTI NGS

Provi de where copper tubing and ferrous netal pipe are joined.

50 mm (2 inches) and Snaller: Threaded diel ectric union, ASME B16. 39.

65 nmm (2 1/2 inches) and Larger: Flange union with dielectric gasket and

bolt sleeves, ASME B16. 42.

Tenperature Rating, 121 degrees C (250 degrees F) for steam condensate

and as required for steam service.

SCREVED JO NTS

Pi pe Thread: ANSI B1. 20.

Lubricant or Sealant: G| and graphite or other compound approved for

the intended service.

VALVES

Asbest os packing is not acceptable.

Al'l valves of the sane type shall be products of a single nmanufacturer.

Provi de gate and gl obe val ves with packing that can be replaced with the

val ve under full working pressure.
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C. Provide chain operators for valves 100 mm (4 inches) and | arger when the
centerline is | ocated 2400 mm (8 feet) or nore above the floor or
operating platform

D. CGate Valves:

1. 50 mm (2 inches) and snaller: MSS-SP80, Bronze, 1034 kPa (150 Ib.),
wedge disc, rising stem union bonnet.
2. 65 mMm (2 1/2 inches) and | arger: Flanged, outside screw and yoke.

a. High pressure steam 413 kPa (60 psig) and above nomi nal MPS
systemnm): Cast steel body, ASTM A216 grade WCB, 1034 kPa (150 psig)
at 260 degrees C (500 degrees F), 11-1/2 to 13 percent chrone
stainless steel solid disc and seats. Provide factory installed
bypass with gl obe valve on valves 100 nm (4 inches) and | arger.

b. Al other services: MSS-SP 70, iron body, bronze nounted, 861 kPa
(125 psig) wedge di sc.

E. d obe, Angle and Swi ng Check Val ves
1. 50 nm (2 inches) and smaller: MSS-SP 80, bronze, 1034 kPa (150 |b.)

d obe and angl e val ves shall be union bonnet with netal plug type

di sc.

2. 65 M (2 1/2 inches) and |arger:

a. G obe valves for high pressure steam 413 kPa (60 psig) and above
nom nal MPS systen): Cast steel body, ASTM A216 grade WCB,
flanged, OS&Y, 1034 kPa (150 psig) at 260 degrees C (500 degrees
F), 11-1/2 to 13 percent chrone stainless steel disc and renewabl e
seat rings.

b. Al other services: 861 kPa (125 psig), flanged, iron body, bronze
trim MSS-SP-85 for gl obe valves and MSS-SP-71 for check val ves.

F. Non-Slamor Silent Check Valve: Spring | oaded doubl e di sc swing check or
internally guided flat disc lift type check for bubble tight shut-off.
Provi de where check valves are shown in chilled water and hot water
pi pi ng. Check val ves incorporating a bal ancing feature nay be used.

1. Body: Cast iron, ASTM A126, Class B, or steel, ASTM A216, C ass WCB,
or ductile iron, ASTM 536, flanged, grooved, or wafer type.
2. Seat, disc and spring: 18-8 stainless steel, or bronze, ASTM B62.

Seats may be el astoner materi al

G Butterfly Valves: May be used in lieu of gate valves in water service
except for direct buried pipe. Provide stemextension to allow 50 mm (2
i nches) of pipe insulation without interfering with valve operation
1. MsS-SP 67, flange lug type (for end of line service) or grooved end

rated 1205 kPa (175 psig) working pressure at 93 degrees C (200

degrees F).
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a. Body: Cast iron, ASTM Al126, d ass B. Ml leable iron, ASTM A47
el ectro-plated, or ductile iron, ASTM A536, G ade 65-45-12
el ectro-pl at ed
b. Trim Bronze, aluninum bronze, or 300 series stainless steel disc,
bronze bearings, 316 stainless steel shaft and manufacturer's
recommended resilient seat. Resilient seat shall be field
repl aceable, and fully line the body to conpletely isolate the
body fromthe product. A phosphate coated steel shaft or stemis
acceptable, if the stemis conpletely isolated fromthe product.
c. Actuators: Field interchangeabl e. Val ves for bal anci ng service
shal | have adjustable nmenory stop to limt open position.
1) Valves 150 nm (6 inches) and snaller: Lever actuator with
nm ni mum of seven | ocki ng positions, except where chain wheel is
required.
2) Valves 200 mm (8 inches) and |l arger: Enclosed wormgear with
handwheel , and where required, chain-wheel operator.

Manual Radi at or/ Convector Val ves: Brass, packless, with position

i ndi cator.

STRAI NERS

Basket or Y Type. Tee type is acceptable for water service.

Hi gh Pressure Steam Rated 1034 kPa (150 psig) saturated steam

1. 65 mMm (2-1/2 inches) and larger: Flanged cast steel or 1723 kPa (250
psi g) cast iron.

2. 50 mm (2 inches) and smaller: lIron, ASTM Al16 Grade B, or bronze,
ASTM B-62 body with screwed connections (250 psig).

3. Mechani cal coupl ed pipe: G ooved end, ductile iron.

All OQher Services: Rated 861 kPa (125 psig) saturated steam

1. 65 nm (2-1/2 inches) and larger: Flanged, iron body.

2. 50 mm (2 inches) and snaller: Cast iron or bronze.

Screens: Bronze, nmonel netal or 18-8 stainless steel, free area not |ess

than 2-1/2 tinmes pipe area, with perforations as follows:

1. 75 mm (3 inches) and smaller: 20 nmesh for steamand 1.1 nmm (0. 045
i nch) dianmeter perforations for |iquids.

2. 100 mm (4 inches) and larger: 1.1 nm (0.045) inch dianeter
perforations for steamand 3.2 nmm (0. 125 inch) diameter perforations
for liquids.

EXPANSI ON JO NTS

Factory built devices, inserted in the pipe |ines, designed to absorb

axi al cyclical pipe noverment which results fromthermal expansion and

contraction. This includes factory-built or field-fabricated guides
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| ocated along the pipe lines to restrain |ateral pipe nmotion and direct
the axi al pipe novenent into the expansion joints.
M ni num Servi ce Requirenents:
1. Pressure Containnent:
a. Steam Service 35-200 kPa (5-30 psig): Rated 345 kPa (50 psig) at
148 degrees C (298 degrees F).
b. Steam Service 214-850 kPa (31-125 psig): Rated 1025 kPa (150 psig)
at 186 degrees C (366 degrees F).
c. Steam Service 869-1025 kPa (126-150 psig): Rated 1375 kPa (200
psig) at 194 degrees C (382 degrees F).
d. Condensate Service: Rated 690 kPa (100 psig) at 154 degrees C (310
degrees F).
Nurmber of Full Reverse Cycles without failure: M nimum 1000.
Movenent: As shown on draw ngs plus recommended safety factor of
manuf act ur er .
Manuf acturing Quality Assurance: Conformto Expansion Joints
Manuf act urers Associ ati on Standards.
Bellows - Internally Pressurized Type
1. Multiple corrugations of Type 304 or Type A240-321 stainless steel
2. Internal stainless steel sleeve entire |length of bell ows.
3. External cast iron equalizing rings for services exceeding 340 kPa
(50 psigQ).
. Wl ded ends.
5. Design shall conformto standards of EJMA and ASME B31. 1.
External tie rods designed to withstand pressure thrust force upon
anchor failure if one or both anchors for the joint are at change in
direction of pipeline.
7. Integral external cover.
Bellows - Externally Pressurized Type
Mul tiple corrugations of Type 304 stainless steel.
Internal and external guide integral with joint.
Design for external pressurization of bellows to elimnate squirm
Wl ded ends.
Conformto the standards of EJMA and ASME B31. 1.
Threaded connection at bottom 25 nm (one inch) mninmum for drain or

o 0 R wNPe

drip point.
7. Integral external cover and internal sleeve.
Expansi on Joint ldentification: Provide stanped brass or stainless stee
nanepl ate on each expansion joint listing the manufacturer, the
al | onabl e movenent, flow direction, design pressure and tenperature,
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date of manufacture, and identifying the expansion joint by the

i dentification nunmber on the contract draw ngs.

Cui des: Provide factory-built guides along the pipe line to permt axial

noverment only and to restrain |lateral and angul ar noverment. Qui des nust

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

FLEXI BLE BALL JO NTS

Desi gn and Fabrication: One piece conmponent construction, fabricated

fromsteel with wel ded ends, designed for a working steam pressure of

1720 kPa (250 psig) and a tenperature of 232 degrees C (450 degrees F).

Each joint shall provide for 360 degrees rotation in addition to a

nm ni mum angul ar fl exi bl e novenent of 30 degrees for sizes 6 Mm (1/4

inch) to 150 mm (6 inch) inclusive, and 15 degrees for sizes 65 nm

(2-1/2 inches) to 750 nm (30 i nches). Joints through 350 nm (14 inches)

shall have forged pressure retaining nmenbers; while size 400 mm (16

i nches) through 760 nm (30 i nches) shall be of one piece construction.

Mat eri al :

1. Cast or forged steel pressure containing parts and bolting in
accordance with Section Il of the ASME Boil er Code or ASME B31. 1.
Ret ai ner may be ductile iron ASTM A536, G ade 65-45-12, or ASME
Section Il SA 515, Grade 70.

2. Gaskets: Steam pressure nol ded conposition design for a tenperature
range of from m nus 10 degrees C (50 degrees F) to plus 274 degrees C
(525 degrees F).

Certificates: Subnmit qualifications of ball joints in accordance with

the following test data

1. Low pressure | eakage test: 41 kPa (6psig) saturated steamfor 60
days.

2. Flex cycling: 800 Flex cycles at 3445 kPa (500 psig) saturated steam
Thermal cycling: 100 saturated steam pressure cycles from at nospheric
pressure to operating pressure and back to atnobspheric pressure.

4. Environnmental shock tests: Forward certificate froma recognized test
| aboratory, that ball joints of the type subnitted has passed shock
testing in accordance with MI. Spec ML-S-901

5. Vibration: 170 hours on each of three mutually perpendicul ar axis at
25 to 125 Hz; 1.3 mmto 2.5 nm (0.05 inch to 0.1 inch) double
anplitude on a single ball joint and 3 ball joint off set.

STEAM SYSTEM COVPONENTS

St eam Pressure Reducing Valves in PRV Stations:
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1. Type: Single-seated, diaphragm operated, spring-loaded, external or
internal steampilot-controlled, normally closed, adjustable set
pressure. Pilot shall sense controlled pressure downstream of nmin
val ve.

2. Service: Provide controlled reduced pressure to steam pi pi ng systens.
Pressure control shall be snmpooth and conti nuous w th maxi mum drop of
10 percent. Maximum fl ow capability of each valve shall not exceed
capacity of downstream safety val ve(s).

4. Main valve and pilot valve shall have repl aceabl e val ve plug and seat
of stainless steel, nobnel, or simlar durable material
a. Pressure rating for high pressure steam Not |ess than 1034 kPa

(150 psig) saturated steam
b. Connections: Flanged for valves 65 nm (2-1/2 inches) and | arger
flanged or threaded ends for smaller valves.

5. Sel ect pressure reducing valves to develop less than 85 dbA at 1500
mm (5 feet) elevation above adjacent floor, and 1500 mm (5 feet)
distance in any direction. Inlet and outlet piping for steam pressure
reduci ng val ves shall be Schedule 80 mininumfor required distance to
achi eve required levels or sound attenuators shall be applied.

6. Pneumatically controlled valve: May be furnished in |ieu of
steam operation. Al specification requirenents for steam operated
val ves apply. Valves shall close on failure of air supply.

Saf ety Val ves and Accessories: Conply with ASME Boil er and Pressure

Vessel Code, Section VIII. Capacities shall be certified by Nationa

Board of Boiler and Pressure Vessel |nspectors, maxi mum accumrul ation 10

percent. Provide lifting lever. Provide drip pan el bow where shown.

Steam PRV for |ndividual Equipnent: Cast iron or bronze body, screwed

ends, rated 861 kPa (125 psig) working pressure. Single-seated

di aphragm operated, spring |oaded, adjustable range, all parts

renewabl e.

Steam Trap: Each type of trap shall be the product of a single
manufacturer. Provide trap sets at all |ow points and at 61 m (200 feet)
intervals on the horizontal nain |ines.
1. Floats and |inkages shall provide sufficient force to open trap val ve
over full operating pressure range available to the system Unless
ot herwi se indicated on the drawi ngs, traps shall be sized for
capacities indicated at mninum pressure drop as foll ows:
a. For equipnment with nodul ating control valve: 1.7 kPa (1/4 psiqg),
based on a condensate |leg of 300 mm (12 inches) at the trap inlet
and gravity flow to the receiver.
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b. For main line drip trap sets and other trap sets at steam
pressure: Up to 70 percent of design differential pressure.
Condensate may be lifted to the return Iine.

2. Trap bodies: Bronze, cast iron, or sem -steel, constructed to pernmit
ease of renoval and servicing working parts w thout disturbing
connecting piping. For systens without relief valve traps shall be
rated for the pressure upstream of the PRV supplying the system

3. Bal anced pressure thernostatic el enents: Phosphor bronze, stainless

steel or nonel nmetal

Val ves and seats: Suitable hardened corrosion resistant alloy.

Mechani sm Brass, stainless steel or corrosion resistant alloy.

Fl oats: Stainless steel

No ok

I nverted bucket traps: Provide bi-netallic thernostatic el enent for
rapi d rel ease of non-condensabl es.

St eam Fl ow Meter/ Recorder: Section 23 09 23, DI RECT-D @ TAL CONTROL
SYSTEM FOR HVAC

St eam Exhaust Head: Cast iron, fitted with baffle plates, to trap and
drai n condensed wat er.

GAGES, PRESSURE AND COVPOUND

ASME B40. 1, Accuracy Grade 1A, (pressure, vacuum or conmpound), initial
nm d-scal e accuracy 1 percent of scale (Qualify grade), netal or phenolic
case, 115 mm (4-1/2 inches) in dianeter, 6 nmm (1/4 inch) NPT bottom
connection, white dial with black graduati ons and pointer, clear glass

or acrylic plastic window, suitable for board nounting. Provide red "set
hand" to indicate normal working pressure

Provi de brass, |ever handle union cock. Provide brass/bronze pressure
snubber for gages in water service. Provide brass pigtail syphon for

st eam gages.

Range of Gages: For services not listed provide range equal to at | east

130 percent of normal operating range:

Low pressure steamto 103 kPa(15 0 to 207 kPa (30 psig).
psi g)
Medi um pressure steam nom nal 413 0 to 689 kPa (100 psig).
kPa (60 psig)
Hi gh pressure steam nom nal 620 kPa 0 to 1378 kPa (200 psigQ).
to 861 kPa (90 to 125 psig)
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2.13
2.14

PRESSURE/ TEMPERATURE TEST PROVI SI ONS
FI RESTOPPI NG MATERI AL

Refer to Section 23 05 11, COVMON WORK RESULTS FOR HVAC AND STEAM
GENERATI ON.

PART 3 - EXECUTI ON

3.1

A

GENERAL

The drawi ngs show t he general arrangenment of pipe and equi prent but do
not show all required fittings and offsets that may be necessary to
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 nmeasurenents and at no additional cost to
t he governnment. Coordinate with other trades for space avail able and
relative |l ocation of equipnment. Pipe |ocation on the drawi ngs shall be
altered by contractor where necessary to avoid interferences and
clearance difficulties.

Store materials to avoid excessive exposure to weather or foreign

mat erials. 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, COMMON WORK
RESULTS FOR HVAC AND STEAM GENERATION. Install convertors and other heat
exchangers at height sufficient to provide gravity flow of condensate to
the flash tank and condensate punp.

Install piping generally parallel to walls and columm center |ines,

unl ess shown ot herwi se on the draw ngs. Space piping, including

i nsulation, to provide 25 mm (one inch) m nimum cl earance between

adj acent piping or other surface. Unl ess shown otherw se, slope steam
condensate and drain piping down in the direction of flow not |ess than
25 mm (one inch) in 12 m (40 feet). Provide eccentric reducers to keep
bottom of sl oped piping flat.

Locate and orient valves to pernit 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 valves
with the val ve open as recommended by the manufacturer to prevent

bi nding of the disc in the seat.

O fset equi pnment connections to allow valving off for mai ntenance and
repair with mninml renoval of piping. Provide flexibility in equi pment
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connections and branch Iine 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 |ines entering

opposite ends of a tee and exiting out the comon side.

Connect piping to equi pmrent as shown on the drawi ngs. Install conponents

furni shed by others such as:

1. Water treatnent pot feeders and condenser water treatnent systemns.

2. Flow elenents (orifice unions), control valve bodies, flow switches,
pressure taps with valve, and wells for sensors

Firestopping: Fill openings around uninsul ated pi ping penetrating floors

or fire walls, with firestop material. For firestopping insulated piping

refer to Section 23 07 11, HVAC, PLUMBI NG AND BO LER PLANT | NSULATI ON

Where copper piping is connected to steel piping, provide dielectric

connecti ons.

Pl PE JO NTS

Wel ded: Bevel i ng, spacing and other details shall conformto ASME B31l.1

and AWS B2.1. See Welder’s qualification requirements under "Quality

Assurance" in Section 23 05 11, COWON WORK RESULTS FOR HVAC AND STEAM

GENERATI ON.

Screwed: Threads shall conformto ASME Bl.20; joint conpound shall be

applied to nale threads only and joints nade up so no nore than three

t hreads show. Coat exposed threads on steel pipe with joint conpound, or

pai nt for corrosion protection.

125 Pound Cast Iron Flange (Pl ain Face): Mting flange shall have raised

face, if any, renoved to avoid overstressing the cast iron flange.

Sol vent Wel ded Joints: As reconmmended by the nmanufacturer.

EXPANSI ON JO NTS (BELLOAS AND SLI P TYPE)

Anchors and CGui des: Provide type, quantity and spaci ng as recomrended by

manuf acturer of expansion joint and as shown. A professional engineer

shall verify in witing that anchors and gui des are properly designed

for forces and nonents which will be inposed

Cold Set: Provide setting of joint travel at installation as reconmended

by the manufacturer for the anbient tenperature during the installation

Preparation for Service: Renpve all apparatus provided to restrain joint

during shipping or installation. Representative of manufacturer shal

visit the site and verify that installation is proper.

Access: Expansion joints nust be located in readily accessibl e space.

Locate joints to permt access w thout renoving piping or other devices.

Al'l ow cl ear space to pernit replacenent of joints and to permit access

to devices for inspection of all surfaces and for addi ng packi ng.
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3.

3.

3.

3.

3.

3.

4

5

6

7

8

9

STEAM TRAP PI PI NG

Install to permt gravity flowto the trap. Provide gravity flow (avoid

lifting condensate) fromthe trap where nodul ati ng control valves are

used. Support traps weighing over 11 kg (25 pounds) independently of

connecti ng piping.

SElI SM C BRACI NG

Provide is accordance with Section 13 05 41, SEI SM C RESTRAI NT

REQUI REMENTS FOR NON- STRUCTURAL COVPONENTS.

LEAK TESTI NG

I nspect all joints and connections for |eaks and workmanshi p and nake

corrections as necessary, to the satisfaction of the Resident Engi neer.

Tests may be either of those below, or a conbination, as approved by the

Resi dent Engi neer.

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

maxi mum t enrper 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 mum pressure, plus punp head. Factory tested equi prent

(convertors, exchangers, coils, etc.) need not be field tested. Avoid

excessi ve pressure on nechanical seals and safety devices.

FLUSHI NG AND CLEANI NG PI PI NG SYSTEMS

St eam Condensate and Vent Piping: No flushing or chenical cleaning

requi red. Acconplish cleaning by pulling all strainer screens and

cleaning all scale/dirt legs during start-up operation.

WATER TREATMENT

Install water treatnent equi pnent and provi de water treatnment system

pi pi ng.

Close and fill system as soon as possible after final flushing to

m ni m ze corrosion.

Charge systens with chemicals specified in Section 23 25 00, HVAC WATER

TREATMENT.

Utilize this activity, by arrangenment with the Resident Engi neer, for

i nstructing VA operating personnel.

OPERATI NG AND PERFORMANCE TEST AND | NSTRUCTI ON

Refer to PART 3, Section 23 05 11, COWMON WORK RESULTS FOR HVAC AND

STEAM GENERATI ON

Adj ust red set hand on pressure gages to normal working pressure.
---END- - -
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