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SECTION 33 61 13.13

PREFABRI CATED UNDERGROUND HYDRONI C ENERGY DI STRI BUTI ON
02/ 16
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NOTE: This guide specification covers the

requi renents for prefabricated underground

di stribution systemfor chilled water, |ow
tenperature hot water (less than 95 degrees C 200
degrees F) or dual tenperature water

Adhere to UFC 1-300-02 Unified Facilities Cuide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate information.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

PART 1 GENERAL

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

NOTE: Provide one or two sunp punps in valve
manhol es. Units shoul d di scharge by buried piping
to the nearest stormsewer if possible. Were not
econom cal to discharge to a storm sewer, punps are
to di scharge above grade. Plan discharge |ocations
carefully so water will not be discharged over valve
manhol e tops, sidewal ks, etc. Check avail abl e NPSH
versus required NPSH for pump selected. Coordinate
power requirenents with electrical designer and
provide tell-tale Iight above ground to indicate
sunp punp failure. Drawings will show the foll ow ng:
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(a) a dedicated circuit

(b) lockable switches and circuit breakers that can
both be [ ocked "ON'

(c) permanent |abels at key positions indicated on
t he drawi ngs so that personnel can understand that
the circuit should be left "ON'

The | abel nust be on a corrosion resistant neta
plate and nust read as follows: "TH S CIRCU T
SUPPLI ES PONER TO THE ELECTRI C SUWP PUMPS | N THE
UNDERGROUND HEAT DI STRI BUTION SYSTEM THIS CIRCU T
MJUST BE "ON' AT ALL TIMES, OTHERW SE EXTENSI VE
DAMAGE W LL OCCUR TO THE UNDERGROUND HEAT

DI STRI BUTI ON SYSTEM AND PREMATURE FAI LURE W LL
OCCUR'" .

Where plastic chilled water piping is interconnected
wi th heating system changeover val ves, ensure that
design includes nmeans to preclude danage to plastic
chilled water piping. This can be acconplished
ei t her by using changeover valves that ensure tight
shut-of f or by using enough netal piping on chilled
wat er side of changeover valve to prevent danage to

plastic chilled water piping.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

1.1 SUMVARY

The system consists of a buried prefabricated [chilled water] [and] [ ow
tenperature hot water] [dual tenperature] distribution systemincluding
service connections to a point 150 nmr 6 inches inside of the buil ding.
The contract draw ngs show the specific arrangement of piping, sizes and
grades of pipe, and other details. The systemis designed for an

operating pressure of | ] kPa psig and an operating tenperature of
[ ] degrees C F for hot water] [and] [] ] degrees C F for chilled
wat er] .

1.2 REFERENCES

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

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 Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference 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 fication when you choose to reconcile
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references in the publish print process.

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

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

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME Bl.20.1 (2013; R 2018) Pipe Threads, Cenera
Pur pose (I nch)

ASME BLl. 20. 2M (2006; R 2011) Pipe Threads, 60 Deg.
General Purpose (Metric)

ASME B16. 9 (2018) Factory-Made Wought Buttwel ding
Fittings

ASME B16. 11 (2022) Forged Fittings, Socket-Wlding and
Thr eaded

ASME B16. 18 (2021) Cast Copper Alloy Sol der Joint
Pressure Fittings

ASME B16. 22 (2021) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings

ASME B16. 26 (2018) Standard for Cast Copper Alloy
Fittings for Flared Copper Tubes

ASME B31.1 (2022) Power Piping

ASME BPVC SEC I X (2017; Errata 2018) BPVC Section

| X-Wel di ng, Brazing and Fusing
Qualifications

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWMA)
AWM C606 (2022) G ooved and Shoul dered Joints
AMERI CAN VELDI NG SOCI ETY ( AWS)

AWS B2. 2/ B2. 2M (2016) Specification for Brazing Procedure
and Performance Qualification

ASTM | NTERNATI ONAL ( ASTM
ASTM A53/ A53M (2024) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seani ess

ASTM A105/ A105M (2021) Standard Specification for Carbon
Steel Forgings for Piping Applications

ASTM A106/ A106M (2019a) Standard Specification for
Seam ess Carbon Steel Pipe for
Hi gh- Tenperature Service

ASTM A183 (2014; R 2020) Standard Specification for
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ASTM A234/ A234M

ASTM A536

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

B62

B75/ B75M

B88

B88M

C518

C591

D1384

D1784

D2000

D2241

D2564

D2996

D2997

Carbon Steel Track Bolts and Nuts

(2023a) Standard Specification for Piping
Fittings of Wought Carbon Steel and All oy
Steel for Moderate and Hi gh Tenperature
Servi ce

(1984; R 2019; E 2019) Standard
Specification for Ductile lIron Castings

(2017) Standard Specification for
Conposition Bronze or Qunce Metal Castings

(2020) Standard Specification for Seanl ess
Copper Tube

(2022) Standard Specification for Seanl ess
Copper Water Tube

(2020) Standard Specification for Seanl ess
Copper Water Tube (Metric)

(2021) Standard Test Method for

St eady- State Thernmal Transm ssion
Properties by Means of the Heat Fl ow Meter
Appar at us

(2022) Standard Specification for Unfaced
Preformed Rigid Cellular Polyisocyanurate
Thermal | nsul ation

(2005; R 2019) Corrosion Test for Engine
Cool ants in d assware

(2020) Standard Specification for Rigid
Pol y(Vi nyl Chloride) (PVC) Conpounds and
Chl ori nated Pol y(Vinyl Chloride) (CPVQ
Conpounds

(2018) Standard C assification System for
Rubber Products in Autonotive Applications

(2015) Standard Specification for
Pol y(Vinyl Chloride) (PVC Pressure-Rated
Pi pe (SDR Seri es)

(2020) Standard Specification for Sol vent
Cenents for Poly(Vinyl Chloride) (PVQO
Pl astic Piping Systens

(2017) Standard Specification for
Fi | ament - Wund " Fi ber gl ass"

(4 ass- Fi ber - Rei nf orced

Ther nosetti ng- Resi n) Pipe

(2015) Centrifugally Cast "Fi bergl ass”
(4 ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resi n) Pipe
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1.

ASTM D3139 (2019) Joints for Plastic Pressure Pipes
Using Fl exible Elastoneric Seals

ASTM D3350 (2021) Pol yethyl ene Plastics Pipe and
Fittings Materials

ASTM D5685 (2019) Standard Specification for
"Fi bergl ass" (d ass- Fi ber-Rei nforced
Ther nosetti ng- Resin) Pressure Pipe Fittings

ASTM F477 (2014; R 2021) Standard Specification for
El astoneric Seals (Gaskets) for Joining
Pl astic Pipe

COPPER DEVELOPMENT ASSCOCI ATI ON ( CDA)
CDA A4015 (2016; 14/17) Copper Tube Handbook

3 SUBM TTALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng subnittal
items in the text, to reflect only the subnmittals
required for the project. The Guide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

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

The "S" classification indicates submttals required
as proof of conpliance for sustainability CQuiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCOCEDURES.

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Arny projects.

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

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
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1

[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Fabrication and Assenbly Draw ngs
SD- 03 Product Data

Support of the Equi prment

Mar kers For Under ground Pi ping
SD-07 Certificates

Wl di ng

Witten Certification
SD-10 Operation and Mai ntenance Data

Mai nt enance; ¢, [ 11

4 QUALI TY ASSURANCE

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: |If need exists for nobre stringent
requi renents for weldments, delete the first
bracket ed statenent.

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

[Wel d piping in accordance with qualified procedures using perfornmance
qualified welders and wel ding operators. Qualify procedures and wel ders
in accordance with ASVE BPVC SEC | X. Wl ding procedures qualified by

ot hers, and wel ders and wel di ng operators qualified by another enployer
may be accepted as permitted by ASME B31.1. Prior to welding operations,
submt a copy of qualified procedures and a list of names and
identification symbols of qualified welders and wel ding operators. Notify
the Contracting Oficer 24 hours in advance of tests perforned at the work
site, if practicable. Apply welder's personal assigned synbol near each
wel d made as a pernmanent record. Wl d structural nenbers in accordance
with Section 05 05 23.16 STRUCTURAL VELDI NG. ] [Welding and nondestructive
testing procedures are specified in Section 40 05 13.96 WVELDI NG PROCESS

Pl PI NG ]

.5 DELI VERY, STORAGE, AND HANDLI NG

After delivery to the jobsite, protect all nmaterials and equi pment from
anyt hi ng which coul d cause damage to the material or equipnment. Sea

pi ping at each end to keep the interior clean and free of dirt and
debris. Keep fittings together and keep their interior surfaces clean at
all times. Keep insulation dry and cl ean

SECTION 33 61 13.13 Page 8



PART 2 PRODUCTS

2.

2

1 STANDARD PRODUCTS

Provi de system conmponents which are standard products of a manufacturer
regul arly engaged in the manufacture of the product and that essentially
duplicate itens that have been in satisfactory use for at |east 2 years
prior to bid opening. Provide a service organization that is, in the
opi nion of the Contracting O ficer, convenient to the site.

Equi prent itenms must be supported by service organizations. Submit a
certified list of qualified permanent service organizations for support of
t he equi pnent which includes their addresses and qualifications. These
servi ce organi zati ons nust be reasonably convenient to the equi pment
installation and able to render satisfactory service to the equi pnent on a
regul ar and energency basis during the warranty period of the contract.

a. Subnit detail draw ngs consisting of fabrication and assenbly draw ngs,
for all parts of the work in sufficient detail to check conformty
with the requirenents of the contract docunents, prior to

installation. In the detail draw ngs show conpl ete piping, wring and
schemati c diagrans and any other details to denmpnstrate that the
system has been coordi nated and will properly function as a unit.

Show on the drawi ngs proposed | ayout, nethod of conpensation for pipe
expansi on and contraction, anchorage of equi prent and appurtenances,
and equi pnent relationship to other parts of the work including

cl earances required for mai ntenance and operation

b. Submt the manufacturer's or systemfabricator's witten certification
stating that the distribution systemfurnished neets all the
requi renents of this specification. Cearly identify on the draw ngs
any proposed deviations fromthe requirenments of the contract
docunents.

.2 Pl PI NG AND CASI NG MATERI ALS

2.1 Cener al

Provide netallic pressure pipe, fittings, and piping accessories that
conformto the requirenents of ASVE B31.1 and are types suitable for the
tenmperature and pressure of the water

. 2.2 Pi pi ng

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Designer will elimnate only the materials

whi ch are not satisfactory for his design. Al
carrier pipe is acceptable for chilled water

systems. All carrier pipe except PVC is acceptable
for I ow tenperature hot water. Do not all ow

Rei nf orced Thernosetting Resin Pipe (RTRP) in

| ocati ons where heating water temnperature cannot be
assured to be |less than 93 degrees C (200 degrees F).

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

.2.2.1 St eel Pipe

Provi de piping conform ng to ASTM A53/ A53, Grade B, standard wei ght,
bl ack or to ASTM A106/ A106l, Grade B, standard weight.

SECTION 33 61 13.13 Page 9



2.2.2.2 Copper Tubi ng

Provi de tubing conform ng to ASTM B88N ASTM B88, Type K or L.
2.2.2.3 Rei nf orced Thernpsetting Resin Pipe (RTRP)

Provi de RTRP conforming to [ ASTM D2996] [ ASTM D2997] .

2.2.2.4 Pol yvi nyl Chl oride (PVC) Pipe

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

NOTE: PVC carrier pipe is limted to 24 degrees C

75 degrees F service. Pressure rating of plastic

pi ping varies with tenperature and nust be

considered in design. PVC pipe with SDR 26 is rated

for 1100 kPa 160 psi working pressure at 23 degrees C
73 degrees F.

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

Provi de PVC pi ping conform ng to ASTM D2241 with a Standard Thernopl astic
Pi pe Dinension Ratio (SDR) of 26 and PVC 1120 or 1220 as the materi al

2.2.2.5 Joints and Fittings for Copper Tubing

Provi de wrought copper and bronze solder-joint pressure fittings that
conformto ASME B16.22 and ASTM B75/B75N. Provi de cast copper all oy

sol der-joint pressure fittings conform ng to ASVE B16.18. Provi de cast
copper alloy fittings for flared copper tube conform ng to ASVE B16.26 and
ASTM B62. Brass or bronze adapters for brazed tubing may be used for
connecting tubing to flanges and to threaded ends of val ves and

equi pment. Extracted brazed tee joints produced with an acceptable too
and installed as recormended by the manufacturer may be used. Design
grooved mechanical joints and fittings for not |ess than 862 kPa 125 psig
service. Provide grooved mechanical joints and fittings that are the
product of the same manufacturer. Provide grooved fitting and nmechanica
coupl i ng housing of ductile iron conformng to ASTM A536, with nol ded
synthetic polyner of pressure responsive design conformng to ASTM D2000
for circulating nmediumup to 110 degrees C230 degrees F and grooved joints
conform ng to AWM C606. Provide steel nuts and bolts conformng to

ASTM A183 for coupling for use in grooved joints..

2.2.3 Casi ngs
2.2.3.1 Pol yvi nyl Chl oride (PVC) Casing
Provi de PVC casings that conformto ASTM D1784, C ass 12454-B with a
m ni mum t hi ckness equal to the greater of 1/100 the di anmeter of the casing

or 1.50 mr 60 mls

2.2.3.2 Pol yet hyl ene (PE) Casing

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: If the distribution systemis to be installed
when the tenperature is cold, the polyethyl ene

casing is |l ess susceptible to cracking fromthe cold.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Provi de pol yet hyl ene casi ngs conformng to ASTM D3350, Type 111, Cass C,

SECTION 33 61 13.13 Page 10



2.

2.

2.

2.

Category 3 or 4, Grade P 34 with thickness as foll ows:

Casing Dianmeter (nmm (inches)

M ni mum Thi ckness (mm) (mls)

250 10 and snaller 3 125

250 to 450 10 to 18 4 150

450 t hrough 600 18 through 24 5 200
over 600 24 6 225

2.3.3 Rei nf orced Thernpsetting Resin Pipe (RTRP) Casing

Provi de RTRP casing of the same materi al

t hi ckness as foll ows:

as the pipe, with casing

Casing Dianmeter (nmm (inches)

M ni mum Thi ckness (mm) (mils)

200 8 and smaller 1.2 70
250 10 2 80

300 12 2.7 105

350 14 2.9 115

400 to 450 16 to 18 3 120

500 20 3.2 125

600 24 3.9 155

3 Pl PI NG CONNECTI ONS

3.1 St eel Pipe

For pipe smaller than 19 mr 0.75 inch, provide Schedule 80 steel pipe with
t hreaded end connections conformng to ASME Bl.20. 2NV ASME B1.20.1. Weld

all steel pipe 19 mr 0.75 inch and | arger

Provi de steel wel ding

fittings conformng to the requirenents of ASTM A105/ A105N or

ASTM A234/ A234N. Provide welding fittings conformng to ASME B16.9 for
buttweld fittings and ASME B16. 11 for socket-weld fittings. Use |ong

radi us buttwel ding el bows conformng to ASVE B16. 9 whenever space permts.

3.2 Copper Pi pe

Braze or provide insul ated pipe couplings for copper pipe connections with
wr ought copper or cast copper alloy solder joint

conform ng to AWS B2. 2/ B2. 2v and CDA A4015.
containing an O-ring seal on each end,

pressure fittings

Provi de cast bronze
jacketed and sealed, to act as an

expansion joint for insulated pipe couplings for copper pipe.
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.3.3 Pl astic Pipe

a. Provide adhesive bell and spigot type end connections for pipe,
fittings, flanges, and couplings. Threaded piping, including pipe,
fittings, flanges, and couplings, will not be permitted.

b. Flanged Connections: Provide flat face flanged connections between
pl astic piping and netal piping suitable for connection to ASME O ass
150 fl anges.

c. RTRP Piping Sizes: Provide the next |arger size where piping sizes
ot her than 50, 75, 100, 150, and 200 mm 2, 3, 4, 6, and 8 inches are
i ndi cated wi th piping connections of the sanme size or increased to
neet the next size of RTRP piping.

.3.3.1 Plastic Fittings

Provide plastic fittings of the sane type and grade of material as the
pi ping to which they will be connected and furnished by the nanufacturer
who supplies the pipe. Provide tenperature and pressure rating for
fittings not |less than those of the connecting piping.

.3.3.2 Pol yvi nyl Chl oride (PVQ)

Provi de sol vent wel ded or connected using bell and spigot connections for
pol yvi nyl chloride (PVC) pipe with solvent used to connect fittings and
pi pe conformng to the requirenents of ASTM D2564. Bell and spi got
joints utilizing elastoneric seals conformng to the requirements of
ASTM D3139. The el astomeric seals nust conformto ASTM F477.

.3.3.3 Rei nf orced Thernpsetting Resin Plastic (RTRP)

Join reinforced thernosetting resin plastic pipe using fittings and
adhesi ve furni shed by the pi pe manufacturer in accordance with ASTM D5685.

.4 END SEALS

Provi de pre-insul ated sections of pipe with conplete sealing of the
insulation to provide a permanent water and vapor seal at each end of the
pre-insul ated section of piping. Provide field nodified pre-insul ated
sections of piping with an end seal which is equivalent to the end seals
furnished with the pre-insulated section of piping. Test and certify end
seal s in accordance with paragraph Casing and End Seal Testing and
Certification.

4.1 Types

Provi de end seals of one of the follow ng types:

a. Carrying the outer casing over tapered pipe insulation ends and
extending it to the carrier pipe. Provide sufficient surface bondi ng
area between the casing and the carrier pipe.

b. Using specially designed nolded caps nade of pol yethyl ene or rubber of

st andard nanufactured thickness. Provide a mininumof 40 mr 1.5 inch
surface bondi ng area between the cap and both the casing and carrier

pi pe.

c. Using elastoneric-ring end seals designed and dinmensioned to fit in
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t he annul ar space between the casing and the carrier pipe.

d. Using a waterproof mastic seal vapor barrier over the exposed
i nsul ati on ends.

e. Shrink sleeves.
2.4.2 Casing and End Seal Testing and Certification

Denonstrate that testing and certification procedures by an independent
testing laboratory, for casings and end seals, are capable of resisting
penetration of water into the casing and insulation. Performthe test on
each type of prefabricated systemto be furnished. Provide hot and cold
cycle testing followed by imersion in a water filled chanber with a head
pressure, consisting of 14 days of temperature cycling. Circulate a fluid
with a tenperature of 5 degrees C 40 degrees F through the carrier pipe
alternating every 24-hours with a fluid with a tenperature of 95 degrees C
200 degrees F circulating through the carrier pipe for a | ow tenperature
hot water or dual tenperature service or 24 degrees C 75 degrees F for a
chilled water service. While the hot and cold cycle test is being
performed, the test sanple is either buried or encased in dry beddi ng sand
with a mnimumof 300 mr 12 inches of sand all around the test sanple.
Restrain the 80 mr 3 inches dianeter carrier pipe of the test sanmple
during the test period. Provide an insulation thickness not to exceed the
maxi mum t hi ckness provided for the piping in the project. Do not exceed
transition times for tenperature cycle testing of 15 mnutes in going from
cold to hot and 30 minutes in going fromhot to cold. The fluid in the
carrier pipe may be water, oil or heat transfer fluid. Imrerse the test
sample in a water filled chanmber follow ng the hot and cold cycling test.
Provide a pressure of not less than 60 kPa 20 feet of water head pressure
at the highest point over the entire length of the 2.4 m 8 foot test
sanple for a mnimum of the 48 hour test period. Provide water containing
a dye penetrant to check for end seal |eakage. Upon conpletion of the
pressure test, cut the test sanple open using a light that will readily
show t he presence of the dye that was in the water, inspect the test
sanple. Evidence of the dye inside the test sanple indicates that the end
seal is not acceptable and cannot be certified.

.5 I NSULATI ON

.5.1 Factory Applied Insul ation

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

NOTE: An insulation thickness of 20 mr 0.9 inch is
normal Iy sufficient for these systems. However, in
cases where the cost of energy used for these
systenms is high, a life cycle cost analysis should
be performed to determ ne whether additiona
insulation is cost effective.

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

Provide factory insulated pre-fabricated pipe and fittings with

pol yur et hane (pol yi socyanurate) foam nmeeting the requirements of ASTM C591
having a density not |ess than 32 kg per cubic nmeter 2 pounds per cubic
foot (pcf). Provide the polyurethane (polyisocyanurate) foam conpletely
filling the annul ar space between the carrier pipe and the casing with an
i nsul ation thickness of a mnimumof [20] [ ] my [0.9] [ ] inches.
Provide an insulation thermal conductivity factor not exceeding the
nunerical value of 0.02 WnK 0.15 Btu-inch/square foot-degree F-hour at 24
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degrees C 75 degrees F, when tested in accordance with ASTM C518. Provi de
a manufacturer's certification that the insulated pipe is free of
i nsul ati on voi ds.

2.5.2 Field Applied Insulation

Provi de pol yuret hane (polyisocyanurate) field applied insulation for
fittings, and field casing closures and other piping system accessories,
as required, with thickness matching adjacent piping insulation

t hi ckness. For buried fittings and accessories, provide field applied

pol yur et hane (pol yi socyanurate) insulation to match adjacent piping with a
protective covering matching the pipe casing. Provide shrink sleeves with
a mnimmthickness of 1.3 mr 50 nils over casing connection joints.

2.6 CONCRETE VALVE MANHOLES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Val ve manhol es nmust be detailed on the
drawi ngs with conplete concrete structural details
i ncludi ng details of any waterproofing.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de concrete val ve manhol es in accordance with Section 33 61 13.19
VALVES, PIPI NG AND EQUI PMENT I N VALVE MANHOLES and manufactured in
accordance with [Section 03 42 13.00 10 PLANT- PRECAST CONCRETE PRODUCTS
FOR BELOW GRADE CONSTRUCTI ONJ [ Section 03 41 16.08 PRECAST CONCRETE SLABS
(MAX. SPAN 8 FEET O C.)].

2.7 Pl PI NG AND EQUI PMENT | N VALVE MANHOLES

Provi de piping and equi pnent in val ve manhol es in accordance with Section
33 61 13.19 VALVES, PIPING AND EQU PMENT I N VALVE MANHOLES

2.8 TREATED WATER

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

NOTE: |If freeze protection for chilled water is not
required, this paragraph should be deleted. Wen a
gl ycol systemis used, the size of the HVAC systens
shoul d be corrected due to changes in specific heat
and viscosity. ASHRAE s "HVAC Systens and Equi pnent
Handbook" shoul d be consulted for the appropriate
cal cul ati on procedures. Ethylene glycol should be
used for HVAC systens. However, if the heat
transfer nedia has the possibility of mixing with a
pot abl e water system propylene glycol should be
used. The required concentration should be entered
based upon the anticipated anbient or operating

t enper at ure.

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

Provide a [ ] percent glycol concentration, by volune, of industria
grade [ethylene] [propylene] for the system Test glycol in accordance
with ASTM D1384 with less than 0.013 nmr 0.5 nmils penetration per year for
all systemnmetals. Provide corrosion inhibitors in glycol solution
conpatible with punp seals, water treatnent chenicals used within the
system and other elements of the system Silicate based inhibitors are
not al | owed.

SECTION 33 61 13.13 Page 14



PART 3 EXECUTI ON

3.

3.

3.

3.

1 EXAM NATI ON

After becoming famliar with all details of the project, verify al
di rensions in the field and advise the Contracting O ficer of any
di screpancy before perfornmng the project.

.2 | NSTALLATI ON

For all pre-insul ated, prefabricated systens, obtain the services of a
trained representative of the pipe system manufacturer to instruct the
Contractor's work forces in the installation procedures to ensure that the
systemis installed in accordance with the manufacturer's published
instructions and the plans and specifications. Provide a manufacturer's
representative who regularly perfornms such duties for the manufacturer
Furni sh the Contracting Oficer a list of nanes of personnel trained and
certified by the pipe systemmanufacturer in the installation of this
system Only personnel whose nanes appear on a | ess than one year old
list will be allowed to install the system

.3 Pl PI NG SYSTEM5

. 3.1 Buri ed Insul ated Systens

Provide carrier pipe, insulation, casing, end seals, fittings and
accessories for buried insulated systens.

3.2 Buri ed Un-insul ated Systens

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

NOTE: Buried un-insul ated piping systens nust be
used only where justified by a life cycle cost

anal ysis that includes the decreased initial cost of
the distribution system increased operating energy
cost due to the heat gain or heat loss in the piping
system | eakage and the cost of any increased
heating or cooling equi pnment capacity. Buried

uni nsul ated steel pipe nust have a protective
coating in all cases and cathodic protection where
required by soil conditions.

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

Provide carrier pipe, fittings and accessories for buried un-insul ated
syst ens.

4 VALVE MANHCLES AND PI PI NG EQUI PMENT | N VALVE MANHCLES

Install val ve manhol es and pipi ng and equi pnrent in valve manholes in
accordance with Section 33 61 13.19 VALVES, PIPING AND EQUJ PMENT I N VALVE
MANHOLES.

5 THRUST BLOCKS

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

NOTE: Designer will indicate dinmensions and
| ocations of required thrust blocks on the
drawi ngs. Blocks will be sized for specific

fittings and for allowable in situ soil pressures.
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Thrust bl ocks nust be designed for the maxi numtest

pressure specified.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Install thrust blocks at the |ocations shown or reconmended by the pipe
system manuf acturer. Provide thrust bl ocks in accordance with

manuf acturer's recommendati ons. For systens requiring thrust blocks, at a
m ni mum provide thrust blocks at all changes in direction, changes in
size, valves and term nal ends, such as plugs, caps and tees with concrete
havi ng a conpressive strength of not |ess than 14 MPa 2000 psi after 28
days in accordance with Section 03 30 00 CAST-I N PLACE CONCRETE. Pl ace

t hrust bl ocks between solid ground and the fitting to be anchored. Unless
ot herwi se indicated or directed, pour the base and the thrust bearing
sides of the thrust blocks directly against undi sturbed earth. The sides
of the thrust blocks not subject to thrust may be poured agai nst fornmns.

Locate thrust blocks so that the joints for all fittings will be
accessi ble for repair wherever possible. Do not enbed joints in concrete
unl ess the assenbly has previously been hydrostatically tested. Provi de

thrust blocks resisted by piles or tie rods to solid foundations in muck
or peat, or replace peat or nuck with ballast of sufficient stability to
resi st the thrust bl ocks.

.6 | NSTALLATI ON OF PI PI NG SYSTEMS

Prepare pipe ends to match factory coated ends and install the piping
systemin accordance with the nanufacturer's instructions without
springing or forcing other than what has been cal culated for cold spring
all owi ng free expansion and contraction w thout damage to joints or
hangers. Do not install copper tubing in a trench with ferrous piping
materials. Miintain a mninmmvertical separation of 300 Mml2 i nches

bet ween pi pes when nonferrous netallic pipe (e.g., copper tubing) crosses
any ferrous piping material. Provide transition fittings approved by the
manuf acturer of the piping systemfor connections between different types
of pipe and system conmponents.

.6.1 Pi tching of Horizontal Piping

Pitch horizontal pipe at a grade of not less than 40 mmin 1 nl inch in 20
feet toward the drain points unless otherw se indicated.

.6.2 Open Ends

Provi de an approved cap or plug for open ends of pipelines and equi prent
during installation.

.6.3 Cutting Prefabricated Piping Sections

Provi de new end seals sinilar to factory applied end seal for field cut
prefabricated pipe sections in accordance with the manufacturer's

i nstructions.

.6.4 Joints

.6.4.1 Wl ded Joints

Provi de wel ded joints between sections of pipe and between pipe and
fittings where specified or indicated.
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3.6.4.2 Thr eaded Joints

No threaded joints are allowed to be used bel owground. Make joints tight
wi th pol ytetrafl uoroethyl ene tape applied to the male threads only with no
nore than 3 threads showing after the joint is nmade up

3.6.4.3 Grooved Mechani cal Joints

Provi de grooved fittings, couplings, and grooving tools with products of
t he sane manufacturer. Prepare grooves conplying with the tol erances
specified by the coupling manufacturer in accordance with the coupling
manufacturer's instructions. Measure field nade groove dianeters using a
"go/ no-go" gauge, vernier or dial caliper, narrowland mcroneter, or

ot her nmethod specifically approved by the coupling manufacturer for the

i ntended application. Measure and record each groove w dth and di nension
fromend of pipe for each change in grooving tool setup to verify
conpliance with coupling manufacturer's tolerances. Gooved joints are
not allowed in conceal ed | ocations.

3.6.4.4 Brazed Joints

Brazed joints for copper pipe and fittings must conformto CDA A4015.
Uilize brazing alloys nelting above 593. 3 degrees C 1100 degrees F

3.6.4.5 Nonnetal lic Pipe Joints

Install nonnetallic pipe joints in accordance with the witten
i nstructions of the manufacturer.

3.6.5 Expansi on Loops

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

NOTE: In the design for expansion conmpensation
strive to use L- and Z-bends in |lieu of expansion
| oops wherever possible.

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

| f expansi on conmpensation i s needed, provide expansion | oops and expansion
bends (Z- and L- type) factory fabricated of casing, insulation, and
carrier piping identical to that furnished for straight runs. Properly
desi gn expansi on | oops and bends in accordance with the allowable stress
limts indicated in ASVME B31.1 for the type of pipe used, and size to
accommodat e pi pe novenent. Ship expansi on | oops and bends to the jobsite
in the maxi mum si ze sections feasible to mnimze the nunber of field
joints. Make field joints in straight runs of the expansion | oops and
bends, keeping the nunber to a minimum For steel pipe, cold springing is
not all owed when sizing the expansion | oops and bends. Cold spring piping
one-hal f the cal cul at ed maxi nrum operati onal expansion during field
assenbly is allowed. Pipe stress in expansion |oops and bends nust
conformto ASME B31. 1.

3.6.6 Anchors
Provide factory fabricated, by the prefabricated system manufacturer,
anchor design in accordance with the published data of the nanufacturer

and for prefabricated systenms. Prevent water penetration, condensation
or vapor transm ssion fromwetting/contacting the insulation
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3.6.7 Field Casing C osures

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: \Whether or not to insulate the exposed
section of pipe and cover with a casing at the joint
bet ween the sections of the pipe nust be determ ned
by a life cycle cost analysis. Factors to consider

i ncl ude heat |oss/heat gain through the uninsul ated
section, cost to insulate and cover the uninsul ated
section, and the usage per year of the prefabricated
system Normally the exposed section is insulated
and covered. The joint between the sections of pipe
nmust be protected from corrosion.

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

Execution of field insulation and encasement of joints are to be
acconpl i shed after the visual and pressure tests specified are conpl eted
and in accordance with the manufacturer's witten instructions. Provide
foaned in place pol yurethane insulation with thickness dinmensions and
casing naterials not |less than those of the adjoining prefabricated
section. Install a standard pol yethyl ene heat shrink sleeve with a 150 nmr
6 inch mnimum overlap at each end of the casing.

3.6.8 Under gr ound War ni ng Tape

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

NOTE: Sel ect the proper tape for the project. Tape
with netallic core is utilized for nonferrous pipe
systens to |locate piping with pipe |ocation devices.

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

Provi de underground 0.1 nmmr 0.004 inch thick, 150 mr 6 inches wi de,
printed with repetitive caution warnings along its length, [polyethylene
tape] [polyethylene tape with netallic core] warning tape buried above the
pi pi ng during the trench backfilling approxi mately 300 nml2 i nchesdeep
Provi de tapes, yellowin color with black letters; color and lettering
nmust not be affected by npoisture or other substances contained in the
backfill material

3.6.9 Mar kers for Under ground Pi pi ng

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

NOTE: Indicate the location of the narkers on the
drawi ngs for projects that require markers. Delete
t he paragraph if not needed in the project.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Submit catal og cuts, brochures, circulars, specifications and product

data, and printed information in sufficient detail and scope to verify
conpliance with the requirenents of the contract docunents. Place narkers
for underground piping approximately 600 mr 2 feet to the right of the

di stribution systemin reference to the fluid flow direction.

Provi de concrete markers 150 mr 6 inch square or round section [600]

[900] nmv [2] [3] feet long with the top edge of the narker chanfered at a
mnimmof 13 nmr .5 inch all around. |Inpress of cast letters on the top

of the marker with letters [CHWN [LHW [DITW to indicate the type of
systemthat is being identified. Formeach letter with a V-shaped groove

with a width of stroke at least 6 nmr .25 inch at the top and depth of 6 mMr .25
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inch. Provide elevation of narkers no nore than [25] [50] [75] [100] nmr
[1] [2] [3] [4] inches above finished grade.

3.7 EARTHWORK
Performearthwork in accordance with Section 31 00 00 EARTHWORK.
3.8 ELECTRI CAL WORK

Performelectrical work in accordance with either Section 33 71 02
UNDERGROUND ELECTRI CAL DI STRI BUTI ON or Section 33 71 01 OVERHEAD
TRANSM SSI ON AND DI STRI BUTI ON

3.9 TESTING

Conduct tests before, during, and after installation of the system
Provide all instrunents, equiprment, facilities, and | abor required to
properly conduct the tests. Provide test pressure gauges for a specific
test with dials indicating not less than 1.5 tinmes nor nore than 2 tines
the test pressure.

3.9.1 Metal l'ic Pipe Wlds

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

NOTE: Where wel ding of piping is not required or
there are no prior experiences which may warrant
radi ographi c i nspection of the welded joints this
entire paragraph should be del eted.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Perf orm radi ographic testing in accordance with ASVE B31.1. Perform

radi ographi c exam nation of field welds by an approved i ndependent testing
firmor firms regularly engaged in radiographic testing, and interpreted
by a Certified Level 111 Radi ographer enployed by the testing firm
Revi ew and interpretation of all radiographs nmust be by a Certified Level
I1'l Radi ographer enployed by the testing firm Renove, reweld and

radi ographically exam ne any wel ds found to be unacceptable in accordance
with the above criteria.

3.9.2 Carrier Pipe Ceaning and Testing

Test distribution piping as required before backfilling, with all joints
exposed. The area between joints nmay be backfilled as necessary to
prevent pipe novenent.

3.9.2.1 Cl eaning Carrier Pipe

Prior to testing, clean the interior of the carrier pipe of foreign
materials by thorough flushing with clean water with a circul ati ng water
velocity between 2 and 3 m's (7 and 10 feet per second) for a mnimum of 4
hours. Provide tenporary and/or supplenentary punps if required to ensure
that required velocity is achieved. Cean systemstrainers after the
flushing operation is conplete. Tenporary strainers nust be installed as
required. Leave water in the systemafter flushing for testing of the
systemto ensure the pipe will nmaintain pressure and is not |eaking.

3.9.2.2 Hydrostatic Pressure Cycling and Tests

Hydrostatic pressure tests consist of 4 cycles; .each cycle consisting of

SECTION 33 61 13.13 Page 19



a 10 mnute period with the first cycle at 1000 kPa 150 psig foll owed by a
5 mnute period at a pressure |ess than 350 kPa 50 psig. Begin the next
cycle inmediately following the conpletion of the previous cycle with the
pressure rise and drop no nore than 690 kPa 100 psi per minute. Locate

t he pressure gauge and take the pressure measurenent at the opposite end
of the systemfromwhere the pressure is applied. After conpletion of the
hydrostatic pressure cycling, performthe first hydrostatic pressure test
proving the systemtight at a pressure of 1.5 tines the working pressure
up to 1000 kPa 150 psig and held for a minimumof 1 hour. Disconnect the
pressurizing apparatus fromthe system before starting the 1 hour pressure
hol di ng period. Correct any test failures and repeat the hydrostatic
pressure cycling and first hydrostatic pressure test until the system can
hold the required pressure for at |least 1 hour. After successfu
conpletion of the first hydrostatic pressure test, drain piping system and
fill the piping systemas defined in paragraph TREATED WATER for the

remai ning tests and for permanent operation of the system Repeat the
hydrostatic pressure cycling and tests for the systemafter the system has
been filled with treated water, using the sane test conditions and
criteria.

.9.2.3 Oper ational Test
Perform operational test on the conplete systemor testable portions

t hereof and conduct with full design flows and operating tenperatures in
all runs of piping as if in service, to denonstrate satisfactory function

and operating effectiveness. The operational test will have two cycl es.
Each cycle must consist of a 6-hour period with treated water in the
system at the nmaxi mum operating tenperature of | ] degrees C F and

maxi mum fl ow rate, and a period of at |least 6-hours with no flow For

dual tenperature systens, the first cycle nmust use the heating tenperature
of [ ] degrees C F and the second cycle the cooling tenmperature of

[ ] degrees C F of the designed system Supply tenporary punps,

pi pi ng connections, boilers, chillers and the gauges required to circul ate
the water at the desired tenperatures and flow rates. Re-circul ate water
t hrough supply lines and return through the return piping to denonstrate
that the pressure drop is conpatible with the flow rate and size of pipe
and to show that obstructions do not exist in the piping system Any
unusual indicated pressure drop will be investigated and any obstructions
renoved. Repair any |eaks found. After any obstructions have been
renoved and any | eaks repaired, repeat the operational test unti
successful |y passed.

.9.2.4 Fi nal Hydrostatic Test

After successful conpletion of the operational test, pressurize systemto
1.5 times the working pressure up to 1000 kPa 150 psig and hold for a

m ni mum of 4 hours. Disconnect pressurizing apparatus prior to the start
of the 4-hour pressure holding period. Upon test failure, determne the

cause of the failure, correct and repeat all of the hydrostatic pressure

cycling and pressure tests.

.10 MAI NTENANCE

Submit [6] | ] [hard] [optic disk] copies of operation and [6] [ ]
copi es of mamintenance nmanual s for the equi pnent furnished, 1 conplete set
prior to performance testing and the renai nder upon acceptance. Provide
details in the operation nanual s showi ng the step-by-step procedures

requi red for equi pnent startup, operation, and shutdown. Include in the
operation manual s the manufacturer's name, nodel nunber, parts list, and
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brief description of all equiprment and their basic operating features.
List in the mai ntenance nmanual s routine nmi nt enance procedures, possible
br eakdowns and repairs, and troubl eshooting guides. Include in the

mai nt enance manual s pi pi ng and equi pnent | ayout and sinplified wiring and
control diagrams of the equi pment systemas installed. Provide approved
manual s prior to the field performance testing.

-- End of Section --
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