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SECTI ON 33 60 02

ABOVEGROUND HEAT DI STRI BUTI ON SYSTEM
04/ 08

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: This gui de specification covers the

requi renents for insul ated aboveground heat

di stribution system (hot water systens to 216
degrees C (420 degrees F) and steam systens to 1.72
MPa (250 psig)).

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
i nsert appropriate information.

Renmove information and requirements not required in
respective project, whether or not brackets are
present.

Comrent s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Citeria Change Request (CCR)

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

PART 1 GENERAL

EE R I R R S I R I R R I R R R R R R R R S R R I R R R S R R R R R O

NOTE: Aboveground heat distribution system should
be considered for use in |lieu of underground heat

di stribution systens due generally to longer life

and | ower mai ntenance and should be utilized

wher ever operations and local conditions permt.

Due to the simlarity of a high tenperature hot

wat er system and a steam system no attenpt was nade
to enclose in brackets all information which may
differentiate one systemfromthe other. 1In the
event that only one type of distribution systemis
required this guide specification nust be edited to
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ensure that all information not applicable to the
design is deleted. This may require that sone
par agr aphs be del eted and ot hers renunbered.

The Contract drawings will provide the follow ng

i nformati on on the aboveground heat distribution
system as applicable: (1) dinmensions on all runs of
pi pe; (2) elevation of the pipe along the systens
path; (3) sizes of pipes; (4) system operating
tenperature and pressure; (5)types of check val ves
used; (6) cold set dinensions of expansion | oops and
Z-and L-bends; (7) how changes in pipe direction are
to be nade; (8) any changes in pipe pitch fromthe
usual 20 mm per 10 m (1 inch per 40 feet); (9)
aboveground heat distribution system support and
pi pe support spacing, locations and details; and
(10) other pertinent information and details
required to clearly show the intent of the
aboveground heat distribution system Al so indicate
any obstructions in the path of the aboveground heat
di stribution systemthe Contractor may have to work
around.

EE R R R S I R R I R I R S R R R R R S R R I R R R R R R R R O

1.1 REFERENCES

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ALLI ANCE FOR TELECOVMUNI CATI ONS | NDUSTRY SOLUTI ONS (ATIS)

ATIS 6.1 (2008) Specifications and D nensions (for
Wyod Pol es)

AVERI CAN WOOD PROTECTI ON ASSQOCI ATI ON ( AWPA)

AWPA C1 (2003) Al Tinber Products - Preservative
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AWPA C2

AWPA C4

AWPA P5

Treatment by Pressure Processes

(2003) Lumnber, Tinmber, Bridge Ties and
Mne Ties - Preservative Treatnent by
Pressure Processes

(2003) Poles - Preservative Treatnent by
Pressure Processes

(2009) Standard for Waterborne
Preservatives

ASME | NTERNATI ONAL ( ASVE)

ASME Bl1. 20.1

ASME Bl16. 11

ASME B16. 34

ASME B16. 9

ASME B31.1

ASME BPVC SEC | X

(1983; R 2006) Pipe Threads, Cenera
Pur pose (I nch)

(2009) Forged Fittings, Socket-Wlding and
Thr eaded

(2009) Vvalves - Flanged, Threaded and
Vel di ng End

(2007) Standard for Factory-Made W ought
Steel Buttwelding Fittings

(2007; Addenda 2008; Addenda 2009) Power
Pi pi ng

(2007; Addenda 2008) Boil er and Pressure
Vessel Code; Section I X, Wlding and
Brazing Qualifications

ASTM | NTERNATI ONAL ( ASTM

ASTM A 105/ A 105M

ASTM A 106/ A 106M

ASTM A 167

ASTM A 234/ A 234M

ASTM A 475

ASTM A 53/ A 53M

(2009) Standard Specification for Carbon
Steel Forgings for Piping Applications

(2008) Standard Specification for Seam ess
Carbon Steel Pipe for H gh-Tenperature
Servi ce

(1999; R 2009) Standard Specification for
Stai nl ess and Heat - Resi sting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

(2007) Standard Specification for Piping
Fittings of Wought Carbon Steel and All oy
Steel for Moderate and H gh Tenperature
Service

(2003el1; R 2009) Standard Specification
for Zinc-Coated Steel Wre Strand

(2007) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seanl ess
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ASTM B

ASTM B

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM E

ASTM F

M5S SP-

M5S SP-

M5S SP-

M5S SP-

MSS SP-

209

209M

195

449

533

547

552

84

1139

(2007) Standard Specification for Al um num
and Al um num Al |l oy Sheet and Pl ate

(2007) Standard Specification for Al um num
and Al um num Al Il oy Sheet and Plate (Metric)

(2000) Standard Specification for M neral
Fi ber Thermal |nsul ating Cenent

(2007) Standard Specification for M neral
Fi ber Hydraulic-Setting Thermal |nsulating
and Fi ni shing Cenent

(2009) Standard Specification for Cal cium
Silicate Bl ock and Pipe Thermal Insulation

(2008e1) Standard Specification for
M neral Fiber Pipe Insulation

(2007) Standard Specification for Cellular
d ass Thermal Insul ation

(2009c) Standard Test Method for Surface
Burni ng Characteristics of Building
Material s

(1988; R 2004) Steam Traps and Drains

MANUFACTURERS STANDARDI ZATI ON SCCI ETY OF THE VALVE AND FI TTI NGS

| NDUSTRY ( MSS)

45

58

69

80

83

(2003; R 2008) Bypass and Drain Connections

(2002) Standard for Pipe Hangers and
Supports - Materials, Design and
Manuf act ur e

(2003; R 2004) Standard for Pipe Hangers
and Supports - Sel ection and Application

(2008) Bronze Gate, d obe, Angle and Check
Val ves

(2006) Standard for C ass 3000 Steel Pipe
Uni ons Socket Wl ding and Threaded

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 90A

uL 723

(2008; Errata 2009) Standard for the
Installation of Air Conditioning and
Ventilating Systens

UNDERWRI TERS LABORATORI ES (UL)

(2008) Standard for Test for Surface
Burni ng Characteristics of Building
Materi al s
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1.

1.

2 SYSTEM DESCRI PTI ON

Thi s specification covers the furnishing of materials for and the
installation of an insul ated aboveground heat distribution system The
contract draw ngs show the arrangenment of piping, supports and the routing
of the heat distribution system Qher details, such as sizes of piping,

| ocation of expansion |oops, |ocation of valves and itens of equipnment, are
al so shown on the contract drawi ngs. This specification covers the
installation of the systenm 150 mr 6 inches into the building which it
serves.

3 SUBM TTALS

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmttals
required for the project. Submittals should be kept
to the minimumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G' if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags nay be used following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .][information only. When used, a designation following the "G'
designation identifies the office that will review the submttal for the
Government.] Submt the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Mat eri al s and Equi prent

Conmpl ete fabrication and assenbly drawi ngs for all parts of the
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work in sufficient detail to check conformty with the

requi renents of the contract docunents. The proposed | ayout for

t he aboveground heat distribution systemincluding provisions for
pi pe expansi on, pipe anchors and gui des, and supports shall be
shown in plan views and pipe profile elevations. |Include details
and cal cul ations, with expansion stress calculations, required to
denonstrate that the system has been coordinated and will properly
function as a unit.

SD- 03 Product Data
Materials and Equiprment[; C[; G [____ 11

Dat a conposed of catalog cuts, brochures, circul ars,
speci fications and product data, and printed information in
sufficient detail and scope to verify conpliance with the
requi renents of the contract docunents.

Procedures and Wl ders

[ ] copies of qualified procedures and |ists of nanes and
identification synbols of qualified welders and wel di ng operators,
prior to welding operations.

SD- 04 Sanpl es
I nsul ation Systens

Di spl ay sanple sections for insulation of pipe, elbow tee,
val ve, support point, and term nating points. After approval of
materials and prior to insulation of piping, prepare a display of
i nsul ated sections showi ng conpliance with specifications,
i ncludi ng fastening, sealing, jacketing, straps, waterproofing,
supports, hangers, anchors, and saddles. Keep approved displ ay
sanpl e sections on display at the jobsite during the construction
period until no | onger needed by Contracting O ficer, then renove.

SD-10 Operation and Mai ntenance Data
Distribution Systen[; C[; G [____ 11
[Six] [ ] copies of operation and [six] [ ] copies of

mai nt enance manual s for the equi pnent furni shed; one conplete set
prior to perfornmance testing and the remainder furnished upon

acceptance. Detail in the operation manuals the step-by-step
procedures required for equi pment startup, operation, and
shutdown. Include in the operation manuals the manufacturer's

nane, nodel nunber, parts list, and brief description of al

equi prent and their basic operating features. List in the

mai nt enance manual s routi ne mai nt enance procedures, possible

br eakdowns and repairs, and troubl eshooting guides. Include in

t he mai nt enance manual s pi pi ng and equi pnent | ayout and sinplified
wiring and control diagranms of the equi pnent as installed.

Manual s shall be approved prior to the field performance testing.

1.4 QUALI TY ASSURANCE

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: |If the need exists for nore stringent welding
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requi renents, such as nondestructive testing, delete
the sentences within the first set of brackets.

If the referenced specification sections are not to
be included in the project specifications,
appl i cabl e paragraphs fromthe referenced sections

nmust be incorporated into this specification
EE R I Sk S S I S S S I O R R R Rk I S Sk S I I kI S R R Ik S I I S R Sk I I R I

[Vl d piping in accordance with qualified procedures using performance
qualified welders and wel ding operators. Qualify procedures and wel ders in
accordance with ASME BPVC SEC | X. Wl ding procedures qualified by others,
and wel ders and wel di ng operators qualified by another enployer may be
accepted as pernmitted by ASME B31.1. Notify Contracting O ficer 24 hours
in advance of tests to be performed at the work site, if possible. The

wel der or wel ding operator shall apply the personally assigned synbol near
each wel d nade as a pernmanent record. Weld structural nenbers in
accordance with Section 05 05 23 WELDI NG STRUCTURAL.] [Wel ding and
nondestructive testing procedures are specified in Section 43 02 00 VELDI NG
PRESSURE PI PI NG ]

1.5 DELI VERY, STORAGE, AND HANDLI NG

After delivery to the jobsite, protect materials and equi pnent from
anyt hi ng which could cause damage to the material or equipnment. Seal pipe
at each end to keep the interior clean and free of dirt and debris. Keep
fittings together with their interior surfaces clean at all times. Keep
all stored insulation dry and cl ean.

PART 2 PRODUCTS
2.1 STANDARD PRODUCTS

Provide materials and equi pnent which are the standard products of

manuf acturers regul arly engaged in the nmanufacture of the products and that
essentially duplicate itens that have been in satisfactory use at |east 2
years prior to bid opening. Equipnent shall be supported by a service
organi zation that is, in the opinion of the Contracting O ficer, reasonably
convenient to the site.

2.2 Pl PI NG
2.2.1 Cener al

Unl ess ot herwi se specified, steel pipe, fittings, valves, and piping
accessories shall conformto the requirenents of ASVE B31l.1, and shall be
suitable for [the indicated pressure and tenperature requirenents]

[ ]. Joints for ferrous piping shall be welded, except that joints 19
nr 3/ 4 inches and smaller nay be threaded. Hi gh tenperature hot water
systemthreaded joints shall be seal welded. Pipe shall be seanm ess or

el ectric resistance wel ded conform ng to ASTM A 53/ A 53V or

ASTM A 106/ A 106, Grade B. Steel pipe 40 nmr 1-1/2 inches in dianmeter and
smal l er shall be seam ess conformng to ASTM A 106/ A 106, Grade B

2.2.2 Supply Pi pe
[Stean] [Hi gh tenperature hot water] [Hi gh tenperature hot water return]

[ Steam and hi gh tenperature hot water] pipes shall be black steel Schedule
40 with plain end beveled. Noninal pipe sizes 25 mr 1 inch and bel ow shal
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2.

be Schedul e 80.

. 2.3 Condensat e Return Pipes

Condensate return pipes shall be black steel, Schedule 80 with plain end
bevel ed.

.2.4 Drip, Vent, Relief, and Gauge Pipe

Drip, vent, relief, and gauge connecting pipe and threaded pipe shall be
bl ack steel, Schedul e 80.

.3 FI TTI NGS

. 3.1 Threaded Fittings

Threaded fittings shall conformto the requirenments of ASME B16. 11
Pressure C ass 3000.

.3.2 Uni ons

Uni ons shall conformto the requirenents of NMSS SP-83

.3.3 Wel ding Fittings

Welding fittings shall conformto the requirenents of ASTM A 105/ A 105M or
ASTM A 234/ A 234N. Welding fittings shall also conformto ASME B16.9 for
buttweld fittings and ASME B16. 11 for socket-weld fittings. Long radius
buttwel di ng el bows conform ng to ASVE B16.9 shall be used whenever space
permts.

.3.4 Pi pe Threads

Pi pe threads shall conformto ASME Bl1.20.1. Pipe to be threaded shall be
Schedul e 80.

.4 VALVES

4.1 Cener al

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R

NOTE: Select the appropriate valves for the
operating tenperatures and pressures of all systens
in the project. Delete valve types not included in
proj ect.

Use not | ess than Class 150 for up to 862 kPa (125
psig) steam and not |ess than Cass 300 for 863 kPa
(126 psig) steam and higher. For isolation and
shutof f, use gate valves only. Steam pressure
reduci ng valves are not normally part of the
system |If needed, the designer should refer to
Section 23 70 01.00 10 CENTRAL STEAM GENERATI NG
SYSTEM COAL- FI RED.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

Unl ess ot herwi se specified, ferrous and nonferrous valves shall neet the
material, fabrication and operating requirenents of ASME B31.1. Valves
furni shed shall be suitable for the tenperature and pressure requirenents
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of the systemon which they are to be installed. Valves for [stean] [hot
water] shall conformto ASME B31.1 Cass [150] [and] [or] [300] as suitable
for the application. [Valves for condensate services shall conformto

ASME B31.1 O ass 150.] Valves 150 mr 6 inches and |arger shall have a 25 mm
1 inch minimumgate or globe [integral] bypass valve sized in conformance
with MSS SP-45. Valves shall have the manufacturer's trademark.

2.4.2 Bronze Val ves
2.4.2.1 d obe, Gate and Angle Val ves
A obe, gate and angle valves shall conformto the requirenents of NMSS SP-80.
2.4.2.2 Check Val ves
Check val ves shall conformto the requirenents of MSS SP-80.
2.4.3 St eel Val ves

Steel gl obe, gate, angle and check val ves shall conformto the requirenents
of ASME B16. 34 and ASME B31.1 for the tenperature and pressure requirements
of the system

2.4.4 Packi ng

Packi ng used with val ves shall not contain asbestos. Valve stem packing
shal |l be die-formed, ring type specifically designated as suitable for the
tenmperature and pressure of the service and conpatible with the fluid in
the system Packing rings shall be polytetrafluoroethylene with m ni nrum 50
percent graphite filanment top and bottomrings. Valves 40 mr 1-1/2 inches
and smaller shall have 4 or 5 packing rings, and valves 50 mr 2 inches and
| arger shall have at | east 6 packing rings. Spiral or continuous packing

will not be acceptable. A nmetal insert shall be provided having proper
cl earance around the valve stemat the bottomof the stuffing box and
acting as a base for the packing material. Packing glands shall be

furnished with a Iliner of noncorrosive material and shall be of 1 piece
construction with provisions for not less than 2 bolts for packing
adj ust ment .

2.5 STEAM TRAPS

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R

NOTE: The foll owi ng paragraphs are applicable to
steam systenms only. Only these 2 types of steam
traps will be used. A schedule of steamtrap
selections will be shown on the draw ngs.

Trap capacity (kilograns per hour (pounds per hour)
during normal operation), pressure drop kPa (psi),
and pressure rating kPa (psi) of each trap will be
i ncluded in schedule on the drawings. Additionally,
show on the drawi ngs a vent valve or test valve
connection downstream of the traps for test of trap
operation, a strainer ahead of the trap, a check
valve in the outlet piping, unions and shut-off

val ves on both sides of the trap for trap
changeout. A neans of bypassing the trap shall be
provi ded for system warntup.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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2.5.1 CGener a

Class of trap bodies shall be suitable for a working pressure of not |ess
than 1.5 tines the steam supply pressure, but not less than 1.38 MPa 200 psi,
and traps shall be capable of operation under a steam supply pressure as
indicated. Traps shall have capacities as shown when operating under the
speci fied working conditions. Traps shall fail open.

2.5.2 Bucket Traps

Bucket traps shall be an inverted-bucket type with automatic air discharge
conform ng to the requirenents of ASTM F 1139.

2.5.3 Thernostatic Traps

EE R R R S I R R R O I R R R R O S R R I R I R R R R R R R

NOTE: Specify thernostatic traps where the trap

location is subject to freezing.
EE SRR I Sk S S O S S S I O R R R Rk I S Sk S I I R SR Sk S S R Sk I O

Traps shall be thernostatic type, binetallic elenent with automatic air
di scharge conformng to ASTM F 1139

2.6 STRAI NERS

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

NOTE: Delete for high tenperature water systens.

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

Basket or Y-type strainer body connections shall be the sane size as the
pi pelines in which the strainers are installed. The strainer bodies for
steam systens shall be heavy and durable, of cast steel, with bottons
drilled and plugged. The strainers shall be suitable for the tenperature
and pressure requirements of the systemon which they are installed. The
bodi es shall have arrows clearly cast on the sides to indicate the
direction of flow. Each strainer shall be equipped with an easily
renovabl e cover and sedi ment basket. The body or bottom opening shall be
equi pped with ni pple and gate val ve for bl owdown. The basket for steam
systens shall be not |less than 0.6350 nmr 0.025 inch thick stainless steel,
Monel or sheet brass, with small perforations of sufficient nunber to
provide a net free area through the basket of at least 2.5 tines that of
the entering pipe. The flow shall be into the basket and out through the
perforations. For high temperature hot water systens, only cast stee
bodi es and stainless or Minel baskets shall be used.

2.7 ABOVEGROUND PI PE SUPPORTS

EE R R R kR S I R R R I I O R R R R O S R R R I R I R I O R I R I

NOTE: |If the referenced specification sections are
not to be included in the project specifications,
appl i cabl e paragraphs fromthe referenced sections
nmust be incorporated into this specification

EE R R R S I R I R I R I R S R R R R O S R R I R R R R R S R R R O

2.7.1 Concrete

Concrete used in the formation of poles or foundation for the supports
shall conformto the requirenments of Section 03 31 00.00 10 CAST-I N PLACE
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2.

STRUCTURAL CONCRETE

7.2 St eel

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

NOTE: Steel pipe supports nust be protected from
corrosion. Corrosion-resistant steel, such as
stai nl ess or hot-di pped gal vani zed shoul d be used in
the construction of the pipe supports. |If paint is
to be used to prevent corrosion of the steel pipe
supports, then additional consideration should be
given to the manpower needed, the future costs, and
the tine involved in nmaintaining the painted
system Specifications should be nodified to

i ndi cate how corrosion protection is to be
acconpl i shed.

EE R R R S I R R R O I R R R R O S R R I R I R R R R R R R

Steel used as support nenbers or as part of the pipe support structure
shall conformto the requirements of Section 05 12 00 STRUCTURAL STEEL. To
the maxi num ext ent possible, the pipe supports shall be hot-dipped

gal vani zed after they have been fabricated.

.7.3 Wood Pol es and Lunber

Whod poles shall conformto the requirements of ATIS 5.1, Class 3, treated
sout hern pine, machine trimed to a smooth surface, free of crooks or
sweeps exceeding 10 mmper 1.0 m 1 inch per 10 feet of pole length, and
bored, gained and roofed before treatnent. Wod pol es shall be pressure
treated wi th nonl eachi ng wat er-borne preservative, ACA or CCA conformng to
AVWPA P5. Treatnment shall be in accordance with AWPA Cl1 and AWPA C4. Poles
shal |l be furnished with pole caps. Lunber shall be No. 1 dense stress
grade southern pine, pressure treated w th nonl eachi ng wat er-borne
preservative, ACA or CCA conformng to AWPA P5. Treatnent shall be in
accordance wi th AWPA Cl and AWPA C2.

.7.4 Accessori es

The foll owi ng accessories shall be furnished as needed to support the poles
and/or to maintain the alignnment of the aboveground structure. Materials
shal | have a hot-di pped gal vani zed fi ni sh.

.7.4.1 Quy Wres

GQuy wires shall conformto the requirenents of ASTM A 475, extra high
strength grade, extra gal vani zed, stranded with 7 or 19 wires in each
strand. Thinbles shall be provided at each end of guy wres.

.7.4.2 Anchor Rods

Anchor rods shall be 32 nmr 1-1/4 inch dianmeter threaded rod with oval eye.

.7.4.3 Screw Anchors

Screw anchors shall be 250 mr 10 i nch di aneter.

.7.4. 4 Tur nbuckl es

Tur nbuckl es shall be the open type, forged body, with jaw and jaw end
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pull's, 10 mr 3/8 inch size and hot-di pped gal vani zed.
2.7.4.5 d anps

Cl anps shall be forged high carbon steel fitted with gal vani zed heat
treated bolts of best commercial grade. d anps shall be capable of

devel oping full strength of the guy wire. Two clanps at each connection of
the guy wire shall be provided.

2.8 | NSULATI ON SYSTEMS
2.8.1 I nsul ation

Conply with EPA requirenents in accordance with Section 01 62 35 RECYCLED /
RECOVERED MATERI ALS. Insulation for piping, fittings, and valves shall be
nmol ded mineral fiber insulation conformng to the requirenents of ASTM C 547,
Class 2, ashbestos free, nolded calciumsilicate conform ng to the

requi renents of ASTM C 533, Type |, asbestos free or cellular glass

i nsul ation conformng to ASTM C 552. The thickness of insulation used on
aboveground piping shall be as shown in Tables 1 and 2.

TABLE 1

M ni mum Pi pe I nsul ation Thickness (mllineters)

For steam piping up to 1.72 MPa and hi gh tenperature
hot water supply and return piping up to 232 degrees C

Nomi nal Pi pe I nsul ation Thermal Conductivity (k)
Di anet er
(m) k less than 0.29 k from0.29 to 4.0 k greater than 0.40
25 50 63 100
40 50 63 100
50 63 85 110
65 63 85 110
80 75 100 125
100 75 100 125
125 75 100 125
150 85 110 135
200 85 110 135
250 100 125 150
300 100 125 150
350 100 125 150
400 100 125 150
450 100 125 150
NOTE: Insulation thermal conductivity (k-value) is in

units of watt per neter-degree K at 93 degrees C nean
t enper at ure.
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TABLE 1

M ni mum Pi pe I nsul ati on Thi ckness (i nches)

For steam piping up to 250 psig and high tenperature
hot water supply and return piping up to 450 degrees F

Nom nal Pi pe I nsul ation Thermal Conductivity (k)
Di anet er
(i nches) k less than 0.29 k fromO0.29 to 0.40 k greater than 0.40
1.0 2.0 2.5 4.0
1.5 2.0 2.5 4.0
2.0 2.5 3.5 4.5
2.5 2.5 3.5 4.5
3.0 3.0 4.0 5.0
4.0 3.0 4.0 5.0
5.0 3.0 4.0 5.0
6.0 3.5 4.5 5.5
8.0 3.5 4.5 5.5
10.0 4.0 5.0 6.0
12.0 4.0 5.0 6.0
14.0 4.0 5.0 6.0
16.0 4.0 5.0 6.0
18.0 4.0 5.0 6.0
NOTE: Insulation thermal conductivity (k-value) is in units of

Bt u-i nches/ hour - squar e-f eet -degrees F at 200 degrees F mean
t emper at ur e.

TABLE 2

M ni mum Pi pe I nsul ation Thickness (mllineters)

(For low pressure (less than 110 kPa) steam condensate
return, and |ow tenperature (less than 121 degrees C) hot
wat er supply and return piping.)

Nom nal Pi pe I nsul ation Thermal Conductivity (k)

Di anet er

(m) k less than 0.29 k from0.29 to 4.0 k greater than 0.40
25 35 50 75
40 35 50 75
50 35 50 75
65 35 50 75
80 50 63 85
100 50 63 85
125 50 63 85
150 63 75 110
200 63 75 110
250 75 100 125
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M ni rum Pi pe I nsul ation Thickness (mllineters)

TABLE 2

(For low pressure (less than 110 kPa) steam condensate
return, and | ow tenperature (less than 121 degrees C) hot
wat er supply and return piping.)

Nom nal Pi pe

I nsul ation Thermal Conductivity (k)

Di anet er

(m) k less than 0.29 k from0.29 to 4.0 k greater than 0.40
300 75 100 125

350 75 100 125

400 75 100 125

450 75 100 125

NOTE: Insulation thermal conductivity (k-value) is in units

of watt per neter -

degree K at 93 degrees C nean tenperature.

TABLE 2

M ni mum Pi pe | nsul ati on Thi ckness (i nches)

(For low pressure (less than 16 psig) steam condensate return,
and | ow tenperature (less than 250 degrees F) hot water

supply and return piping.)

Nom nal Pi pe

Di anet er

(i nches) k less than 0.29 k from0.29 to 0.40 k greater
1.0 1.5 2.0 3.
1.5 1.5 2.0 3.
2.0 1.5 2.0 3.
2.5 1.5 2.0 3.
3.0 2.0 2.5 3.
4.0 2.0 2.5 3.
5.0 2.0 2.5 3.
6.0 2.5 3.0 4,
8.0 2.5 3.0 4.
10.0 3.0 4.0 5.
12.0 3.0 4.0 5.
14.0 3.0 4.0 5.
16.0 3.0 4.0 5.
18.0 3.0 4.0 5.
NOTE: Insulation thermal conductivity (k-value) is in

units of Btu-inches/hour-square feet-degrees F at 200 degrees

F mean tenperature.

I nsul ation Thermal Conductivity (k)
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2.8.2 I nsul ati on Jackets
2.8.2.1 Nonnetal | i ¢ Jackets

Nonnmetal i c jacketing shall consist of a 200 grans per square neter 6

ounces per square yard fiberglass fabric inpregnated wi th chl orosul fonated
pol yet hyl ene (Hypalon) and a 0.038 mr 1.5 mil polyvinyl fluoride film

(Tedl ar) bonded to it. Overall thickness of the conposite shall be 0.254 mm
0.010 inch and wei gh approxi mately 356 granms per square neter 10.5 ounces
per square yard. Jackets may be either field or factory applied to the
insulation. Nonnetallic jackets shall be used with nolded m neral fiber

i nsul ation.

2.8.2.2 Al um num Jacket s

Al um num j ackets shall be snpboth sheet and shall neet the requirenments of
ASTM B 209N ASTM B 209, Al oys 3003, 3105 or 5005. Al umi num jackets shal
be not less than 0.406 mr 0.016 inch thick and shall be secured with

al um num or Type 304 anneal ed stainless steel securing bands. Securing
bands shall be at least 13 mr 1/2 inch wide for jackets with less than a
500 mr 20 inch circunference and 19 nmr 3/4 inch wide for jacket
circunferences 500 mr 20 inches and greater. The jacket may, at the option
of the Contractor, be provided with a factory fabricated "Pittsburg" or "Z"
type longitudinal joint. Wen the "Z" joint is used, the circunferential
joints shall be designed by the manufacturer to seal the joints and hold
the jacket in place. The jacket shall be supplied with a factory installed
nmoi sture barrier. This moisture barrier shall consist of at |east 18 kg 40
pound kraft paper coated on 1 side with a 0.025 mr 1 m| polyethyl ene

film The noisture barrier shall be adhered to the al um num jacket over
100 percent of the alum numjacket surface. Jacket nay be either field or
factory applied to the insulation. Al uminumjackets shall be used with
calciumsilicate insulation

2.8.3 Fi ni shing Materials

2.8.3.1 Wre
Wre used to secure the insulation prior to the installation of the jacket
shal | be [soft anneal ed Type 302, 304 or 316 stainless steel, 1.56 or 1.25
nr 16 or 18 gauge] [soft anneal ed gal vani zed, 1.56 mm 16 gauge].

2.8.3.2 St apl es

Stapl es shall be the outward clinching type [made of nonel] [confornming to
the requirenents of ASTM A 167, Type 304 or 316].

2.8.3.3 I nsul ating and Fini shing Cenent

M neral fiber hydraulic-setting thermal insulating and finishing cenent
shall conformto the requirements of ASTM C 449

2.8.3.4 d ass Tape

@ ass tape shall neet the requirenents of UL 723 and ASTM E 84. There
shall be no distortion of the tape when a sanple 610 nm 24 inches in length
is spread across a flat horizontal surface and observed for evidence of
distortion (such as tendency to curl rather than lie flat). The width
tolerance is plus or mnus 3.175 mr 1/8 inch
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a. Plain Wave, Untreated

The ends shall be properly interlocked with the picks to ensure that there
is no raveling of the tape edges. It shall have an average wei ght of 196.7
grans per square neter, plus or mnus 10 percent 5.8 ounces per square
yard, plus or mnus 10 percent. An average thickness of 0.1778 mm plus or
m nus 0.0254 mr 0. 007 inches plus or minus 0.001 inches, warp ends/wal es of
17 plus or minus 1 per centineter 42 plus or minus 2 per inch or filling

pi cks/ courses of 13 plus or mnus 1 per centineter 32 plus or mnus 2 per
inch, a mninmm breaking strength of 2679 grans per nmr 150 pounds per inch
of width, and after heating to 482 degrees C 900 degrees F for 2 hours, a
m ni mum breaki ng strength of 714 grans per mr 40 pounds per inch of w dth.

b. Knitted, Untreated

The wal es shall be properly interlocked with the courses to ensure that
there is no raveling of the tape edges. It shall have an average wei ght of
153 grans per square neter 4.5 ounces per square yard, plus or mnus 10
percent. An average thickness of 0.1778 nm plus or ninus 0.0254 nm 0.007
inches plus or mnus 0.001 inches, warp ends/wales of 6 plus or mnus 1 per
centinmeter 16 plus or minus 2 per inch. A mnimmbreaking strength of 714
grans per nm 40 pounds per inch of width, and after heating to 482 degrees C

900 degrees F for 2 hours, a mninum breaking strength of 375 grans per nnr
21 pounds per inch of width.

c. Open-Wave Type
Tape shall be open-weave type and shall have an average weight of [ ]
kg per square neter ounce per square yard and shall be used for enbedding
bet ween coats of adhesive or coating materials.
.8.3.5 G ass Coth
A ass cloth shall be an untreated |ight weight satin weave. It shall be
woven with an 8-harness satin weave and shall be fabricated fromfibrous
glass yarn. The yarn shall be nmade from | ow tw st continuous fil anent
glass fiber. The maxi num average di anmeter of the glass fibers used for the
yarns shall not exceed 0.00761 mx 0.000299 inch. The cloth shall neet the
requirenents of UL 723 and the foll owi ng properties:

a. Average wei ght 302 grans/square neter 8.9 ounces/square yard

b. Fabric count-warp 56 yarns/25 nm 57 yarns/inch ends.

c. Filling picks 53 yarns/25 nm 54 yarns/inch

d. M ni mum br eaki ng strength:

1. Warp 3572 grams/ nm 200 | b/inch
2. Filling 3214 granms/ mr 180 | b/inch

e. After heating to 482 degrees C 900 degrees F for 2 hours:

1. Warp 1071 grans/ mr 60 | b/inch
2. Filling 1071 grans/ mr 60 | b/inch

f. Nominal width of the cloth shall be [ ] meters feet with the
foll owi ng tol erances:
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2.

2.

1. Up to and including 1016 mm tolerance of plus or mnus 13 mr
40 inches, tolerance of plus or mnus 1/2 inch

2. Over 1016 mmand up to 1524 mm tol erance of plus or mnus 19
nmr 40 inches and | ess than 60 inches, tolerance of plus or m nus
3/4 inch.

3. Over 1524 nm tolerance of plus or mnus 25 mr 60 inches,
tol erance of plus or minus 1 inch

g. The cloth shall be furnished in 45.72 neter, plus or mnus 4.572
neter 50 yard, plus or minus 5 yard rolls. The mininumlength in a
spliced roll shall be 3.658 neters 4 yards, and a spliced roll shal
contain no nore than 3 pieces for each 45.72 neter 50 yard | ength.
Open-weave type of | ] kil ogram per square meter ounce per square
yard may be used for enbeddi ng between coats of adhesive or coating
materi al s.

8.4 Adhesi ves
8.4.1 M neral Fiber |nsul ation Cement

Cenent shall be in accordance with ASTM C 195.

.8.4.2 Cont act Adhesi ve

Cont act adhesi ve may be di spersed in a non-hal ogenated organi c solvent with
a low flash point (flash point less than mnus 3.9 degrees C 25 degrees F)
or, dispersed in a nonflanmabl e organi c sol vent which shall not have a fire
poi nt bel ow 93. 3 degrees C 200 degrees F. The adhesive shall not adversely
affect, initially or in service, the insulation to which it is applied, nor
shall it cause any corrosive effect on nmetal to which it is applied. Any
sol vent dispersing nediumor volatile conponent of the adhesive shall have
no obj ectionabl e odor and shall not contain any benzene or carbon
tetrachloride. The dried adhesive shall not enit nauseous, irritating, or
toxic volatile matter or aerosols when the adhesive is heated to any
tenmperature up to 100 degrees C 212 degrees F. The adhesive shall be

nonfl ammabl e, fire resistant conformng to ASTM E 84.

.8.4.3 Laggi ng Adhesi ve

Laggi ng adhesives shall be nonflamuable, fire-resistant in accordance with
NFPA 90A, UL 723, and ASTM E 84. Adhesives shall be either the dass 1 or
Class 2 type. Cass 1 adhesives shall be pignmented [white] [red] and shal
be suitable for: bonding fibrous glass cloth to faced and unfaced fi brous
gl ass insul ation board; bonding cotton batiste cloth to faced and unfaced
fibrous glass insulation board; sealing edges of and boundi ng fibrous gl ass
tape to joints of fibrous glass board; or bonding |agging cloth to thernma
insulation. Cass 2 adhesive shall be pignmented white and shall be
suitable for attaching fibrous glass insulation to netal surfaces. Lagging
adhesi ves shall be applied in accordance with the manufacturer's
recomrendat i ons.

.9 Pl PE SLEEVES

Sl eeves in masonry and concrete walls, floors, and roofs shall be Schedul e
40 gal vani zed steel pipe conformng to ASTM A 53/ A 53N. Sleeves in
nonmasonry and nonconcrete walls, floors, and ceilings shall be fabricated
of 0.47 mr 26 gauge gal vani zed steel.
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PART 3 EXECUTI ON
3.1 EXAM NATI ON

After becoming famliar with all details of the work, verify all dinensions
inthe field, and advise the Contracting Oficer of any discrepancy before
perform ng any work.

3.2 | NSTALLATI ON

Each nmaj or item of equi pnment shall have the nmanufacturer's nane, address,
type or style, nodel or serial nunber on a plate secured to the item of
equi prrent .

3.2.1 Support Structures

EE R R R S R I R R I R S R R R R R S R I R I R R R S R R S R R O

NOTE: |If the referenced specification sections are
not to be included in the project specifications,
appl i cabl e paragraphs fromthe referenced sections
nmust be incorporated into this specification
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Pi pes shall be supported by concrete, steel, or wood structures as
indicated. Structures shall be set, plunbed and guyed as required. Quy
wires shall be stressed until taut. Elevation of the structures shall be
as indicated on the drawings. Painting of structural steel nenbers shal
be as specified in Section 09 90 00 PAI NTS AND COATI NGS

3.2.2 Pi pi ng and Val ves
3.2.2.1 Pi pi ng

Install the heat distribution systen in accordance with ASVE B31.1, unless
ot herwi se specified or indicated. Piping shall be installed strai ght and
true to bear evenly on supports. Changes in direction shall be nmade by

pi pe fittings. Changes in horizontal steam piping sizes shall be made
usi ng eccentric reducing fittings to keep bottom of pipe at the sane

| evel . Horizontal steam piping, unless otherw se indicated, shall be
pitched with a grade of not less than 25 nmin 6 m 1 inch in 20 feet in the
direction of flow. Al other piping, unless otherw se indicated, shall be
pitched with a grade of not less than 20 mmin 10 m 1 inch in 40 feet
toward the drain points. Pipe shall be accurately cut to neasurenents
established at the construction site and shall be worked into place without
springing or forcing, properly clearing all openings and equi pnent.
Excessive cutting or other weakening of structural nenbers to facilitate
piping installation will not be permitted. Pipe ends shall have burrs
renmoved by reaning and shall be installed to pernit free expansion and
contraction w thout danage to joints or hangers. Open ends of pipe lines
and equi pnment shall be properly capped or plugged during installation to
keep dirt or other foreign matter out of the system

3.2.2.2 Val ves
Val ves shall be installed with stens horizontal or above. Valves shall be

wel ded, except sizes smaller than 19 nmr 3/4 inch may have threaded end
connections with a union on one side of the valve.
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3.

2.3 Joints
2.3.1 VWl ded Joints

Joi nts between sections of pipe and between pipe and fittings shall be

wel ded, except where threaded fittings are allowed and used. Branch
connections may be nmade with either welding tees or forged branch outl et
fittings, either being acceptable without size limtations. Were branch
outlet fittings are used, they shall be forged, flared for inmproved flow
where attached to the run, reinforced against external strains, and
designed to withstand full pipe bursting strength. Threaded joints in high
tenmperature water systens shall be seal wel ded.

.2.3.2 Thr eaded Joi nts

Threaded joints shall be made tight with polytetrafl uoroethyl ene tape
applied to the male pipe threads only. Threaded joints in high tenperature
wat er systens shall be seal wel ded.

.2.4 Branch Connecti ons

Branch connections fromsupply and return mains shall be installed as

i ndi cated or as approved. Connections shall be carefully nade to ensure
unrestricted circulation, elimnate air pockets, and permit the conplete
drai nage of the system

.2.5 Pi pe Supports

Hori zontal and vertical runs of pipe shall be securely supported.
Suspended pi pe shall be supported by adjustable pipe hangers having bolted
hi nged | oops and turnbuckl es or by other approved devices, conformng to
MBS SP-58 and MSS SP-69. Chain or flat steel strap hangers or single point
supports will not be accepted. Pipe hangers, guides, brackets, supports
and anchors shall be as detailed on the drawings. Spacing for the pipe
supports shall be in accordance with M5S SP-69, Table 3, Colum 1. For
hangers | ocated on the outside of the insulation, a prefornmed, m ninur 450
nr 18 inches long, full round, 2 mr 14 gauge, gal vani zed steel saddl e shal
be positioned between the hanger and the insulation. The saddle shall be
of sufficient size and thickness to limt the conpressive |oad on the
insulation to 228 kPa 33 psi.

.2.6 Pi pe Sl eeves

Pi pe sl eeves shall be provided where piping passes through walls or floor
sl abs. Sl eeves shall be secured in proper position and |ocation during
construction. Sleeves shall be of sufficient |Iength to pass through the
entire thickness of walls or floor slabs. Sleeves in floor slabs shal
extend 75 nmm 3 inches above the finished floor. The annular space between
the exterior of piping or pipe insulation and the interior of the sleeve
shall be not less than 8 mr 1/4 inch; and the space shall be firmy packed
with insulation and both ends of the sleeve shall be caul ked with plastic
wat er proof cenent which will cure to a firmbut pliable mass.

.3 I NSULATI ON

.3.1 Cener al

Install insulation in a nanner that prevents damage by pi pe expansion or
contraction. Insulation installed over welds shall be grooved to assure a
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snug fit. Insulation shall be held in place with stainless steel straps or
wire. Al flanges, unions, valves, and fittings shall be insulated with
prenol ded, prefabricated, or field fabricated segnents of insulation of the
same material and thickness as the adjoining pipe insulation.

.3.2 Install ation

Except as otherw se specified, material shall be installed in accordance
with the recomendati ons of the manufacturer. Insulation materials shal
not be applied until tests specified are conpleted, foreign material such
as rust, scale, or dirt has been renmoved, and the surfaces are clean and
dry. Insulation shall be kept clean and dry at all tines.

.3.3 Wet | nsul ati on
.3.3.1 Prior to Installation

I nsul ati on which has becone wet prior to installation shall be thoroughly
dried before proceeding with the installation. After drying, a
representative cross section of the insulation, as determ ned by the
Contracting Oficer, shall be taken and quickly placed in an airtight
container for a noisture determ nation. The sanple shall be weighed in the
airtight container on an accurate bal ance or scale, after which the

contai ner shall be opened and placed in an oven at 102 degrees C 215
degrees F until its weight beconmes constant. The percentage of water by
wei ght shall be determined fromthe initial and final weight of the

contai ner and the sanmple after appropriate corrections are nmade for the
wei ght of the enpty container. The average water content of the sanple
shal | not exceed 5 percent by weight. |f the average water content of the
i nsul ati on exceeds 5 percent by weight, the insulation shall be replaced
with dry insulation.

.3.3.2 After Installation

I nsul ati on which becones wet during or after installation shall be
thoroughly dried by applying heat through the carrier pipe and allow ng the
noi sture to evaporate to the atnosphere. A sanple of the insulation shal
be checked for water content in accordance with the guidance in the
precedi ng paragraph. The insulation shall be dried until it is found to
contain an average water content of |less than 5 percent by weight. |If
approved by the Contracting Oficer, installed insulation my be renoved
and dried in accordance with the guidance in the precedi ng paragraph and
after drying, reinstalled.

.3.4 Covering of Insulation

Insul ation for pipe, flanges, valves, and fittings shall be covered with a
j acket as specified by one of the foll owi ng nethods.

.3.4.1 Al um num Jacket

The longitudinal and circunferential seans shall be | apped not |ess than 75
nr 3 inches. The jackets shall be secured with bands installed at |east
every 300 mm 12 inches. Jackets on horizontal lines shall be installed so
that the longitudinal seans are on the bottom side of the pipe with the
seam of each jacket slightly offset fromthe seam of the adjacent jackets.

The seams of jackets installed on vertical lines shall be placed on the
of f-weat her side of the pipe and shall be slightly offset as on horizonta
lines. The jackets on vertical lines and |ines pitched fromthe horizontal

SECTION 33 60 02 Page 23



3.

shall be installed fromlow point to high point so that the | ower
circunferential edge of each jacket overlaps the upper circunferential edge
of the jacket belowit. Joints shall be sealed with a noisture barrier.
Special fitting jackets conformng to the above, with the exception of

| ongi tudi nal | apping dinensions and | ocation of seans, nay be used for
fittings, valves, and flanges. Jackets for fittings, valves, and flanges
shal | be properly overlapped and secured. The jacketing shall not be

all owed to becone electrically coupled to the piping.

.3.4.2 Nonnetal | i ¢ Jacket

The col or of the jacket shall nmatch the nearest existing piping insulation
nonnmetal lic jacket. However, if no piping exists, the jacket shall be gray
in color. The jacket shall overlap not less than 50 mr 2 inches at

[ ongi tudi nal and circunferential joints, except that factory applied jacket
systens shall be butted at the circunferential joint; and a 75 mr 3 inch
mat ching butt strip furnished by the manufacturer shall be applied. The
butt strip shall be at least 50 mrm 2 inches |onger than the insulation
circunference and shall be secured by outward clinching staples (2 |ocated
at the beginning of the strip overlap and 2 at the end of the strip
overlap). The edges of the butt strip shall be closed with 50 mr 2 inches
wide 0.038 nr 1.5 mi| polyvinyl fluoride (TEDLAR PVF) pressure sensitive
tape made froma sinmlar material and color as the jacket. Longitudina
joints shall be overlapped down to shed water and | ocated at the bottom of
the pipe. The overlap shall be stapled on 50 mm 2 inch centers, working
fromthe center toward the ends to elimnate any winkles. WMatching PVF
tape (50 mr 2 inches wide for 300 mr 12 inch and | ess dianmeter insulation,
and 75 mr 3 inches wide for insulation dianmeters greater than 300 mr 12

i nches) shall be applied to the clean and dry overlap, covering the seam
and the staples. The nmatching PVF tape shall be used to weatherproof the
clean and dry circunferential |ap between sections. Tape shall be rubbed
down with a plastic squeegee.

.3.4.3 Fl anges, Unions, Valves, Fittings and Accessories

Fl anges, unions, valves, fittings and accessories shall be insulated with
prenol ded, prefabricated, or field fabricated segnents of insulation.

I nsul ation shall be rempvabl e and reusabl e and shall have essentially the
same thermal characteristics and thickness as the adjoi ning piping.

.4 Pl PE GUI DES AND SUPPORTS

Pi pe supports and alignnment guides shall be provided as indicated or
necessary and shall permt pipe expansion and contraction w thout damage to
the insulation. The supports, anchors, and guides shall be designed to
permt conplete drainage of the system shall have rigid steel franes of
adequat e strength and corrosion resistance for the service, and shall be
securely enbedded in concrete or securely attached to the piping supports.
Pi pe supports shall be equi pped with steel bars and cast-iron rollers.

5 Pl PE EXPANSI ON

EE R R R S I R I R R I R S R I R R R S R I R I R R R R R S R R R O

NOTE: Expansion joints generally will not be used
in the design of the piping layout. |f no other

nmet hod i s available to handl e the expansi on probl em
in a specific location, the design |ayout using an
expansion joint at a specific l|ocation nust be
justified by a design anal ysis and approved in the
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pl anni ng phase of the piping |layout, prior to

i ncludi ng expansion joints in the specifications.

If expansion joints or ball joints are required, the
| ocations will be indicated on the drawi ngs. Since
expansi on joints are high naintenance itens, these
nmust be located in a readily accessible |location
The followi ng requirenents nmust be added to the
speci fication as paragraphs 2.10 through 2.12. |If
these requirenments are included in the
specifications, the publications referenced in them
nmust al so be included in paragraph REFERENCES.

2.10. Bel | ows- Type Joints: Select bellows-type or
slip-type to satisfy specific design conditions.
Joints shall be flexible, guided expansion joints.
Expansi on el enent shall be of stainless steel

Bel | ows-type expansion joints shall be in accordance
with the applicable requirenents of EJMA-01 and ASME
B31.1 with internal liners.

2.11. Expansi on Joints: Expansion joints shal
provide for either single or double slip of
connected pipes, as required or indicated, and for
not less than the traverse indicated. Joints shal
be designed for hot water working pressure not |ess
than [ ] kPa (psig) and shall be in accordance
wi th applicable requirenents of EJMA-01 and ASME
B31.1. Joints shall be designed for packing
injection under full line pressure. End connections
shal |l be flanged or beveled for welding as

i ndi cated. Joints shall be provided with anchor
base where required or indicated. Were adjoining
pi pe is carbon steel, the sliding slip shall be
seam ess steel plated with a mninumof 0.0508 mm (2
mls) of hard chronme conforming to ASTM B 650.

Joi nt conponents shall be fabricated fromnmateria
equi valent to that of the pipeline. Initial
settings shall be nmade in accordance with

manuf acturer's recomendati ons to conpensate for
anbient tenperature at tine of installation. Pipe
al i gnnment gui des shall be installed as reconended
by joint manufacturer, but in any case shall not be
nmore than 1.5 m (5 feet) from expansion joint except
for lines 100 nm (4 inches) or snaller, guides shal
be installed not nmore than 600 nm (2 feet) fromthe
joint. Service outlets shall be provided where

i ndi cat ed.

2.12. Flexible Ball Joints: Flexible ball joints
shal |l be constructed of alloys as appropriate for
the service intended. Were so indicated, the bal
joint shall be designed for packing injection under
full line pressure to contain | eakage. Joint ends
shal |l be threaded (to 50 nm (2 inches) only),
grooved, flanged or beveled for welding as indicated
or required and shall be capabl e of absorbing a

m ni mum of 15-degree angul ar flex and 360-degree
rotation. Balls and sockets shall be of equival ent
material as the adjoining pipeline. Exterior
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spherical surface of carbon steel balls shall be
plated with 0.0508 mm (2 mils) of hard chrone
conformng to ASTM B 650. Ball type joints shall be
desi gned and constructed in accordance with ASME
B31.1 and ASME BPVC VI I I D1, where applicable.

Fl anges where required shall conformto ASME B16. 5.
Gaskets and conpression seals shall be conpatible
with the service intended.
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Expansi on shall be accommodated by | oops and bends as indicated on the
drawi ngs and as specified. Pipe in the |oops and bends shall accommdate
expansion while maintaining required insulation clearance from ot her pipes;
crushing or breaking of insulation shall be avoided. Expansion |oops may
be designed around obstacles such as structures, or trees to avoid
construction conflicts. Slopes of pipe shall be mmintained. Contractor
will have the option to adjust the | oop dinensions around obstacl es based
on final field nmeasurenents, if approved by the Contracting O ficer.

Subm t pipe stress cal culations for each revised expansion | oop or bend
based on the final actual measured |l engths, or submit dinmensions to the
Contracting Officer for verification of |oop and bend sizes before
proceeding with that segnment of work. Allowable pipe stresses shall be in
accordance with ASME B31.1. Final expansion |oop insulation nethod shal
be submitted for approval to the Contracting O ficer.

3.6 TESTS
3.6.1 Cener al

Conduct tests before, during, and after the installation of the system
Provide instruments, equipnent, facilities, and |labor required to properly
conduct the tests. Test pressure gauges for a specific test shall be
approved by the Contracting O ficer and shall have dials indicating not
less than 1.5 times nor nore than 2 tinmes the test pressure. Any
deficiencies found shall be corrected and the systemretested.

3.6.2 Cl eani ng of Pi ping

Prior to the hydrostatic and operating tests, the interior of the pipe
shal |l be cleaned of all foreign material by thorough flushing with clean
wat er. Suppl ementary punps shall be provided to circulate the flushing
liquid at a velocity between 2 and 3 neters per second 7 and 10 feet per
second for a mininumof 4 hours. Tenporary strainers shall be installed as
required. After flushing, the flushing liquid shall be drained out of the
pi pi ng system and the piping systemshall be filled with clean water.

3.6.3 Field Tests
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NOTE: Conpressed air will not be used in |lieu of
the hydrostatic tests of the service piping.
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3.6.3.1 Hydrostatic Tests of Service Piping

Service piping shall be tested hydrostatically before insulation is applied
at the joints and shall be proved tight at a pressure 1-1/2 tines the

wor ki ng pressure or at 1.38 MPa 200 psig, whichever is greater, except high
tenmperature water lines shall not be tested at nore than 3.48 MPa 500 psig.
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Hydrostatic test pressures shall be held for a minimmof 4 hours. |If any
failures occur, nake such adjustnents, repairs or replacenments as the
Contracting Officer may direct, and the tests shall be repeated unti
satisfactory installation and operation are achieved.

.6.3.2 Equi pnent

Val ves, traps, alarns, controls and other operable itenms of equipnent that
are a part of the aboveground heat distribution systemshall be checked to
show proper operation. These checks shall be performed in the presence of
the Contracting Oficer or his representative.

.6.3.3 Operational Tests

Operational test shall be performed on the conplete systemor testable
portions thereof. The test shall be conducted with full design fl ows and
operating tenperatures in all runs of piping as if in service, to
denonstrate satisfactory function and operating effectiveness. The
operational test shall have 2 cycles. Each cycle shall consist of a 6-hour
period with water in the system at the maxi mum operating tenperature and
maxi mum fl ow rate; and a period of at least 6 hours with no flowrate. For
dual tenperature systens, the first cycle shall use the heating tenperature
and the second cycle the cooling tenperature of the designed system

Supply all items necessary to performthe test including tenporary punps,

pi pi ng connections, boilers, chillers and the gauges required to circul ate
the water at the desired tenperatures and flow rates. Water shall be
circulated through supply lines and returned through the return piping to
denponstrate that the pressure drop is conpatible with the flowrate and
size of pipe; and to show that obstructions do not exist in the piping
system Any unusual indicated pressure drop shall be investigated and any
obstructions removed. Leaks found shall be repaired. After obstructions
have been renoved and | eaks repaired, the carrier piping tests shall be

r epeat ed.

-- End of Section --
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