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SECTI ON 23 64 26

CHI LLED, CHI LLED- HOT, AND CONDENSER WATER PI Pl NG SYSTEMS
04/ 08
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NOTE: This gui de specification covers requirenments
for chilled water, chilled-hot (dual service) water
and condenser water piping systenms associated with
HVAC systens, and |ocated within, on, or under
bui | di ngs, or connected to equi pnment adjacent to
bui I di ngs.

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

Remove information and requirenments not required in
respective project, whether or not brackets are
present.

Conmment s and suggestions on this guide specification
are wel cone 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 subnmitted as
a Criteria Change Request (CCR)
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NOTE: Project design may require suppl enental
i nformati on to be added to paragraphs of this

sect i1 on.
B R R R R R R R
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NOTE: Show the followi ng information on project
dr awi ngs:

1. Only drawi ngs (not specifications) shal

i ndi cate capacity, efficiency, dinmensions, details,
pl an vi ews, sections, elevations and | ocation of
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equi prent; and space required for equi prent
mai nt enance.

2. Show configuration, slope and | ocation of each
pi pi ng system such as: above or below floors, above
or bel ow ceilings, above or bel ow roofs, above or
bel ow ground.

3. Location, sizes, and type of each val ve.

4. Details of expansion joints for aboveground
pi pi ng.

5. Locations and installation details of
aboveground pi pe hangers and supports.

6. Scal e ranges for pressure gages and thernoneters.

7. \Wether piping is run aboveground on pedestals
or poles, or run buried underground.

8. Design working pressures and tenperatures for
each system

9. Cathodic protection for buried netal piping.
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EE R R R I R I O R I R R I R I R I R I R R R I R I R R R R I R L

NOTE: Systemrequirenents nust conformto Mlitary
Handbook M L- HDBK-1003/3, "Heating, Ventilating, Air
Condi ti oni ng, and Dehum di fyi ng Systens."
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PART 1 GENERAL

1.1 REFERENCES
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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. Also use the
Ref erence Wzard's Check Reference feature to update
the i ssue 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.
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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.

AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)
ASSE 1003 (2001; Errata, 2003) Perfornance
Requi rements for Water Pressure Reducing
Val ves
ASSE 1017 (2003; Errata 2004) Tenperature Actuated
M xi ng Valves for Hot Water Distribution
Syst ens
AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)
AWM C606 (2006) G ooved and Shoul dered Joints

AVERI CAN VEELDI NG SOCI ETY ( AWB)

AWS A5. 8/ A5. 8M (2004; Errata 2004) Specification for
Filler Metals for Brazing and Braze Wl ding
AVWS BRH (2007) Brazi ng Handbook
AWS D1.1/D1. 1M (2008; Errata 2009) Structural Welding
Code - Steel
AWS Z749.1 (2005) Safety in Wlding, Cutting and

Al lied Processes

ASME | NTERNATI ONAL ( ASME)

ASME B1.20.1 (1983; R 2006) Pi pe Threads, Genera
Pur pose (I nch)

ASME B16. 1 (2005) Standard for Gray Iron Threaded
Fittings; O asses 125 and 250

ASME B16. 11 (2005) Forged Fittings, Socket-Welding and
Thr eaded

ASME B16. 18 (2001; R 2005) Cast Copper Alloy Sol der
Joint Pressure Fittings

ASME B16. 21 (2005) Nonnetallic Flat Gaskets for Pipe
FI anges

ASME B16. 22 (2001; R 2005) Standard for Wought Copper
and Copper Alloy Sol der Joint Pressure
Fittings

ASME B16. 26 (2006) Standard for Cast Copper Alloy

Fittings for Flared Copper Tubes

ASME B16. 3 (2006) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

ASME B16. 39 (1998; R 2006) Standard for Ml leable Iron

SECTION 23 64 26 Page 7



ASME

ASME

ASME

ASME

ASME

ASME

ASME

B16. 5

B16. 9

B18. 2. 2

B18. 2. 4. 6M

B31.9

B36. 10M

B40. 100

Threaded Pi pe Unions; Casses 150, 250,
and 300

(2003) Standard for Pipe Flanges and
Fl anged Fittings: NPS 1/2 Through NPS 24

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

(1987; R 2005) Standard for Square and Hex
Nut s

(1979; Errata 1981; R 2003) Metric Heavy
Hex Nuts

(2008) Building Services Piping

(2004) Standard for Wl ded and Seanl ess
W ought Steel Pipe

(2005) Pressure Gauges and Gauge
Attachments

ASTM | NTERNATI ONAL ( ASTM

ASTM A 105/ A 105M

ASTM A 106/ A 106M

ASTM A 181/ A 181M

ASTM A 183

ASTM A 193/ A 193M

ASTM A 194/ A 194M

ASTM A 197/ A 197M

ASTM A 234/ A 234M

ASTM A 325

(2005) Standard Specification for Carbon
Steel Forgings for Piping Applications

(2008) Standard Specification for Seanl ess
Carbon Steel Pipe for High-Tenperature
Service

(2006) Standard Specification for Carbon
St eel Forgings, for General -Purpose Piping

(2003) Standard Specification for Carbon
Steel Track Bolts and Nuts

(2008b) Standard Specification for
Al'l oy-Steel and Stainless Steel Bolting
Materials for Hi gh-Tenperature Service

(2008b) Standard Specification for Carbon
and Alloy Steel Nuts for Bolts for

H gh- Pressure or Hi gh-Tenperature Servi ce,
or Both

(2000; R 2006) Standard Specification for
Cupol a Mal l eabl e Iron

(2007) Standard Specification for Piping
Fittings of Wought Carbon Steel and All oy
Steel for Moderate and Hi gh Tenperature
Servi ce

(2009) Standard Specification for
Structural Bolts, Steel, Heat Treated,
120/ 105 ksi M ninmum Tensile Strength
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM D

ASTM D

ASTM D

325M

47/ A 47TM

53/ A 53M

536

653/ A 653M

733

117

32

42

62

75

75M

813

88

88M

1384

2000

3308

(2009) Standard Specification for
Structural Bolts, Steel, Heat Treated, 830
Mpa M ninum Tensile Strength (Metric)

(1999; R 2004) Standard Specification for
St eel Sheet, Al umi num Coated, by the
Hot-Di p Process

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

(1984el1; R 2004) Standard Specification
for Ductile Iron Castings

(2008) Standard Specification for Stee
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron Alloy-Coated (Gl vanneal ed) by
the Hot-Di p Process

(2003) Standard Specification for Wl ded
and Seanl ess Carbon Steel and Austenitic
Stainless Steel Pipe N pples

(2007a) Standing Practice for Operating
Salt Spray (Fog) Apparatus

(2008) Standard Specification for Sol der
Met al

(2002e1) Standard Specification for
Seamn ess Copper Pipe, Standard Sizes

(2002) Standard Specification for
Conposition Bronze or Qunce Metal Castings

(2002) Standard Specification for Seaml ess
Copper Tube

(1999; R 2005) Standard Specification for
Seaml ess Copper Tube (Metric)

(2000; R 2009) Standard Specification for

Li quid and Paste Fluxes for Sol dering of
Copper and Copper Alloy Tube

(2003) Standard Specification for Seanl ess
Copper Water Tube

(2005) Standard Specification for Seanl ess
Copper Water Tube (Metric)

(2005e1) Corrosion Test for Engine
Cool ants in d assware

(2008) Standard C assification Systemfor
Rubber Products in Autonotive Applications

(2006) PTFE Resin Skived Tape
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ASTM D 520 (2000; R 2005) Zinc Dust Pignent

ASTM D 596 (2001; R 2006) Reporting Results of
Anal ysi s of Water

ASTM E 84 (2009) Standard Test Method for Surface
Burni ng Characteristics of Building
Materi al s

ASTM F 1007 (1986; R 2007) Pipeline Expansion Joints
of the Packed Slip Type for Marine
Appli cation

ASTM F 104 (2003) Standard O assification Systemfor

Nonnetal | i c Gasket Materials

ASTM F 1120 (1987; R 2004) Standard Specification for
Circular Metallic Bellows Type Expansion
Joints for Piping Applications

ASTM F 1199 (1988; R 2004) Cast (Al Tenperatures and
Pressures) and Wl ded Pipe Line Strainers
(150 psig and 150 degrees F Maxi mun)

CSA AMERI CA, INC. (CSA/ AM

CSA/ AM Z21. 22 (1999; Addenda A 2000, Addenda B 2001; R
2004) Relief Valves for Hot Water Supply
Syst ens

CSA/ ANSI  721. 22 (1999; Addenda A 2000; Addenda B 2001; R
2004) Relief Valves for Hot Water Supply
Syst ens

EXPANSI ON JO NT MANUFACTURERS ASSQOCI ATI ON ( EJVA)
EJVA Stds (2003) EJMA St andards
HYDRAULI C | NSTI TUTE (H)
H 1.1-1.2 (2000) Centrifugal Punp Nonencl ature

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP-110 (1996) Ball Val ves Threaded,
Socket - Wl di ng, Sol der Joint, G ooved and
Fl ared Ends

MBS SP- 25 (2008) Standard Marking System for Val ves,

Fittings, Flanges and Uni ons
MBS SP- 58 (2002) Standard for Pipe Hangers and

Supports - Materials, Design and
Manuf act ur e

MBS SP- 67 (2002a; R 2004) Standard for Butterfly
Val ves
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MBS SP- 69 (2003; R 2004) Standard for Pipe Hangers
and Supports - Sel ection and Application

MBS SP-70 (2006) Standard for Cast Iron Gate Val ves,
FIl anged and Thr eaded Ends

MBS SP-71 (2005) Standard for Gray Iron Swi ng Check
Val ves, Flanged and Threaded Ends

MBS SP-72 (1999) Standard for Ball Valves with
Fl anged or Butt-Wel ding Ends for Ceneral
Servi ce

MBS SP-78 (2005a) Cast Iron Plug Val ves, Flanged and
Thr eaded Ends

MBS SP- 80 (2008) Bronze Gate, d obe, Angle and Check
Val ves

MBS SP- 85 (2002) Standard for Cast Iron dobe &

Angl e Val ves, Flanged and Threaded Ends
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NENVA 250 (2008) Enclosures for Electrical Equiprent
(1000 Vol ts Maxi munm

NEVA MG 1 (2007; Errata 2008) Standard for Mtors
and Generators

NEVA MG 11 (1977; R 2007) Energy Managenent Cuide for
Sel ection and Use of Single Phase Mtors

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 90A (2008) Standard for the Installation of
Air Conditioning and Ventilating Systens

U S. CGENERAL SERVI CES ADM NI STRATI ON ( GSA)

Cl D A- A-50541 (Basic; Notice 1) Valves, Tank Fl oat,
Angl e and d obe Pattern (Inch-Pound

.2 SYSTEM DESCRI PTI ON

Provide the water systens having the mni mum service (design)
tenmperature-pressure rating indicated. Provi si on of the piping systens,
including materials, installation, workmanship, fabrication, assenbly,
erection, exam nation, inspection, and testing shall be in accordance wth
the required and advi sory provisions of ASVE B31.9 except as nodified or
suppl enented by this specification section or design drawi ngs. This
specification section covers the water systens piping which is |ocated
within, on, and adjacent to building(s) within the building(s) 1.66 neter5
foot Iine.

.3 SUBM TTALS

EE R R R I R I O R I R R R I R I R I R I R R R I R R R R R I R L
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NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project. Submittals should be kept
to the mininumrequired for adequate quality
control. Include a columar |ist of appropriate
products and tests beneath each subnittal

descri ption.

A “G following a submittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G" if the subnmittal 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 Government approval on Arny
projects, a code of up to three characters within
the submittal tags nmay 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; "DJO' for District Ofice

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

Submittal items not designated with a "G' are

consi dered as being for information only for Arny
projects and for Contractor Quality Control approval
for Air Force, NASA and Navy projects.

EE R I R R R R I R I R R R R I R I R R I R I R R I R R R R R I R

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

SD- 03 Product Data

Grooved Mechani cal Connections For Steel[; CGI[; G [____ 11
Grooved Mechani cal Connections For Copper[; CGI[; G [____ 11
Calibrated Balancing Valves[; CG[; G [___ 11

Automatic Flow Control Valves[; CI[; G [___ 11

Punp Di scharge Val ve
Wat er Tenperature Mxing Valve[; C[; G |

Wat er Tenperature Regulating Valves[; C[; G [___ 11
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Wat er Pressure Reducing Val ve
Pressure Relief Valve
Conbi nati on Pressure and Tenperature Relief Valves
Expansion Joints[; C[; G [___ 11
Pumps[; CI[; G [_____ 1]
Conbi nation Strai ner and Punp Suction Diffuser
Expansi on Tanks
Ai r Separator Tanks
Water Treatnent Systens[; C[; G [___ 11
Proposed water treatment plan including a | ayout, control schene,
a list of existing make-up water conditions including the itemns
listed in paragraph "Water Analysis", a list of chenmicals, the
proportion of chemicals to be added, the final treated water
conditions, and a description of environmental concerns for
handl i ng the cheni cal s.

SD-06 Test Reports
Pi pi ng wel ds NDE report
Pressure tests reports[; C[; G |
Report shall be provided in bound 216 by 279 mr 8 1/2 by 11 inch
booklets. In the reports, docunent all phases of the tests
perfornmed. Include initial test sumaries, al
repairs/adjustnments nade, and the final test results.
Condenser Water Quality Test Reports[; Cl[; G [___ 11
Test reports, each nonth for a period of one year after project
conpletion, in bound 216 by 279 mm 8-1/2 by 11 inch booklets. In
the reports, identify the chem cal conposition of the condenser
water. Also include the conparison of the manufacturer's
recommended operating conditions for the cooling tower and
condenser in relation to the condition of the condenser water
Docunent in the report any required corrective action taken
One- Year Inspection Report For Cooling Water[; Cl[; G [___ 11

At the conpletion of one year of service, in bound 216 by 279 mr
8-1/2 by 11 inch booklets. 1In the report, identify the condition

of each cooling tower and condenser. Include a conparison of the
condition of the cooling tower and condenser with the
manuf acturer's recommended operating conditions. Ildentify al

actions taken by the Contractor and manufacturer to correct
deficiencies during the first year of service.

SD-07 Certificates
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Enpl oyer's Record Docunents (For Wl ding)
Wel di ng Procedures and Qualifications

Certificates shall be subnitted for the followi ng items show ng
conformance with the referenced standards contained in this
section.

Pi pi ng for Steam and Condensat e

Pi ping for Hi gh-Pressure Conpressed-Air Systens
Fittings

Uni ons

FI anges

CGasket s

Bol ting

SD- 08 Manufacturer's Instructions
Lesson plan for the Instruction Course[; C[; G |
SD-10 Operation and Mi ntenance Data

Requi rements for data packages are specified Section 01 78 23
OPERATI ON AND MAI NTENANCE DATA, except as suppl enented and nodified
by this specification section

Submit spare parts data for each different item of equi pnent
specified, with operation and mai ntenance data packages. |nclude
a conplete list of parts and supplies, with current unit prices
and source of supply, a reconmended spare parts list for 1 year of
operation, and a list of the parts recomended by the nanufacturer
to be replaced on a routine basis.

Submit a list of qualified permanent service organi zations with
operation and nai ntenance data packages. |nclude service

organi zati on addresses and service area or expertise. The service
organi zations shall be reasonably convenient to the equi pnent
installation and be able to render satisfactory service to the
equi prent on a regul ar and energency basis during the warranty
peri od of the contract.

Water Treatnent Systens[; CG[; G [___ 11

An operation nmanual in bound 216 by 279 mr 8 1/2 by 11 inch
bookl ets listing step-by-step procedures required for system
startup, operation, abnornal shutdown, energency shutdown, and
normal shutdown. Include testing procedures used in determning
wat er quality.

A mai nt enance manual in bound 216 by 279 mm 8 1/2 by 11 inch
bookl ets listing routine maintenance procedures, possible
breakdowns and repairs, and a trouble shooting guide.

Cal i brated Bal anci ng Val ves, Data Package 3[; C[; G [___ 11
Automatic Fl ow Control Valves, Data Package 3[; C[; G [___ 11
Punp Di scharge Valve, Data Package 2[; C[; G [___ 11
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1

Wat er Tenperature M xing Valve, Data Package 3[; Cl[; G [___ 11

Wat er Tenperature Regul ating Val ves, Data Package 3[; C[; G

Wat er Pressure Reducing Valve, Data Package 3[; C[; G [___ 11
Pressure Relief Valve, Data Package 2[; C[; G |

Conbi nati on Pressure and Tenperature Relief Valves, Data Package
2[; ¢; G [_____ 1]

Expansi on Joints, Data Package 2[; CI[; G [___ 11
Punps, Data Package 3[; C[; G [

Conbi nation Strainer and Punp Suction Diffuser, Data Package 2[; G
1 G [ 1]

Expansi on Tanks, Data Package 2[; C[; G [
Air Separator Tanks, Data Package 2[; CG[; G [___ 11
4  MODI FI CATI ONS TO REFERENCES
In each of the publications referred to herein, consider the advisory
provi sions to be mandatory, as though the word, "shall" had been
substituted for "should" wherever it appears. |Interpret references in

these publications to the "authority having jurisdiction", or words of
simlar nmeaning, to nmean the Contracting Oficer

.4.1 Definitions

For the International Code Council (ICC) Codes referenced in the contract
docunents, advisory provisions shall be considered nandatory, the word

"shoul d" shall be interpreted as "shall." Reference to the "code official"
shall be interpreted to nean the "Contracting Oficer." For Navy owned
property, references to the "owner" shall be interpreted to mean the
"Contracting Oficer." For |leased facilities, references to the "owner"
shall be interpreted to nean the "lessor."” References to the "permt

hol der" shall be interpreted to nmean the "Contractor."

. 4.2 Admi ni strative Interpretations

For 1 CC Codes referenced in the contract docunents, the provisions of
Chapter 1, "Administrator,"” do not apply. These adm nistrative
requirenents are covered by the applicabl e Federal Acquisition Regulations
(FAR) included in this contract and by the authority granted to the O ficer
in Charge of Construction to administer the construction of this project.
Ref erences in the | CC Codes to sections of Chapter 1, shall be applied
appropriately by the Contracting Oficer as authorized by his

adm ni strative cogni zance and the FAR

.5 SAFETY REQUI REMENTS

Exposed noving parts, parts that produce high operating tenperature, parts
whi ch may be electrically energized, and parts that may be a hazard to

operating personnel shall be insulated, fully enclosed, guarded, or fitted
with other types of safety devices. Safety devices shall be installed so
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that proper operation of equipment is not inpaired.
1.6 DELI VERY, STORAGE, AND HANDLI NG

Protect stored itens fromthe weather, humidity and tenperature variations
dirt and dust, or other contam nants. Proper protection and care of al
material both before and during installation shall be the Contractor's
responsibility. Any materials found to be damaged shall be replaced at the
Contractor's expense. During installation, cap piping and sinilar openings
to keep out dirt and other foreign matter. Any porous materials found to
be contaminated with nold or mildew will be replaced at the Contractor's
expense. Non-porous materials found to be contaminated with nold or m | dew
wi Il be disinfected and cl eaned prior to installation.

1.7 PRQIECT/ SI TE CONDI TI ONS
1.7.1 Verification of D nensions

The Contractor shall become famliar with all details of the work, verify
all dimensions in the field, and advise the Contracting O ficer of any
di screpancy before perforning any work

1.7.2 Dr awi ngs

Because of the small scale of the drawings, it is not possible to indicate
all offsets, fittings, and accessories that may be required. The
Contractor shall carefully investigate the plunbing, fire protection

el ectrical, structural and finish conditions that would affect the work to
be perforned and shall arrange such work accordingly, furnishing required
of fsets, fittings, and accessories to neet such conditions.

1.7.3 Accessibility

R IR I S bk O bk I S kS I Sk kS Rk S bk S bk S b S R R Sk b S S Sk kS S S

NOTE: The following requirement is intended to
solicit the installer's help in the prudent |ocation
of equi prent when he has sone control over

| ocati ons.

However, designer's should not rely on it at al
since enforcing this requirenent in the field would
be difficult.

Therefore, the system desi gner needs to | ayout and
i ndi cate the | ocations of equipnent, contro

devi ces, and access doors so that nost of the
accessibility questions are resol ved i nexpensively
during design.

EE R R I R R I R R R I I O R R R R R Sk S R Rk R I Rk S I I R R O

Install all work so that parts requiring periodic inspection, operation
mai nt enance, and repair are readily accessible. Install conceal ed val ves,
expansion joints, controls, danpers, and equi pnent requiring access, in

| ocations freely accessible through access doors.
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PART 2 PRODUCTS

2.

1 STANDARD COMMVERCI AL PRODUCTS

Mat eri al s and equi pnment shall be standard products of a manufacturer

regul arly engaged in the manufacturing of such products, which are of a
simlar material, design and worknmanship. The standard products shall have
been in satisfactory comercial or industrial use for 2 years prior to bid
openi ng.

The 2 year use shall include applications of equiprment and naterials under
simlar circunstances and of simlar size. The 2 years experience shall be
satisfactorily conpleted by a product which has been sold or is offered for
sal e on the conmmrerci al market through advertisenents, manufacturer's
cat al ogs, or brochures.

Products having less than a 2 year field service record shall be acceptable
if acertified record of satisfactory field operation, for not |ess than
6000 hours exclusive of the manufacturer's factory tests, can be shown.

Syst em conponents shall be environmentally suitable for the indicated

| ocati ons.

The equi pnent itens shall be supported by service organi zations. These
service organi zati ons shall be reasonably convenient to the equi pnent
installation and able to render satisfactory service to the equi pnent on a
regul ar and emergency basis during the warranty period of the contract.

.2 STEEL PI PI NG

Wat er piping shall be steel pipe or copper tubing. Provide steel piping
with a ANSI/ASME C ass 125 service rating, which for 66 degrees C the
pressure rating is 1207 kPa 150 degrees F, the pressure rating is 175 psig.

2.1 Pi pe

St eel pipe, conformto ASTM A 53/ A 53V, Schedule 40, Type E or S, Grades A
or B. Do not use Type F pipe.

. 2.2 Fittings and End Connections (Joints)

Piping and fittings 25 mr 1 inch and smaller shall have threaded
connections. Piping and fittings larger than 25 nm 1 inch and snaller than
80 mm 3 inches shall have either threaded, grooved, or wel ded connections.
Piping and fittings 80 mr 3 inches and | arger shall have grooved, wel ded,
or flanged connections. The manufacturer of each fitting shall be
permanently identified on the body of the fitting in accordance with

MSS SP- 25.

.2.2.1 Thr eaded Connecti ons

Use threaded val ves and pi pe connections conformng to ASVE B1.20.1. Used
threaded fitting conformng to ASME B16.3. Use threaded uni ons conform ng
to ASME B16.39. Use threaded pipe nipples conformng to ASTM A 733.

.2.2.2 Fl anged Connecti ons

Fl anges shall conformto ASME B16.1, Cass 150. Gaskets shall be
nonasbest os conpressed material in accordance with ASME B16.21, 1.59 nmw
1/16 inch thickness, full face or self-centering flat ring type. These
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gaskets shall contain aramd fibers bonded with styrene butadei ne rubber
(SBR) or nitrile butadeine rubber (NBR). Bolts, nuts, and bolt patterns
shall conformto ASME B16. 1

.2.2.3 Wel ded Connecti ons

Wel ded val ves and pi pe connections (both butt-wel ds and socket-wel ds types)
shall conformto ASME B31.9. Butt-welded fittings shall conformto

ASME B16.9. Socket-welded fittings shall conformto ASMVE B16.11. Wl ded
fittings shall be identified with the appropriate grade and marki ng synbol .

.2.2. 4 Grooved Mechani cal Connections For Stee

Ri gi d grooved mechani cal connections may only be used in serviceable
aboveground | ocations where the tenperature of the circul ati ng medi um does
not exceed 110 degrees C 230 degrees F. Flexible grooved connections shal
be used only as a flexible connector with grooved pi pe system Unless

ot herw se specified, grooved piping conponents shall neet the corresponding
criteria specified for the simlar welded, flanged, or threaded conponent
speci fied herein.

Each grooved nechanical joint shall be a system including coupling

housi ng, gasket, fasteners, all furnished by the sanme manufacturer. Joint
installation shall be in conpliance with joint manufacturer's witten
instructions.

Use fitting and coupling houses of malleable iron conformng to

ASTM A 47/ A 47N, Grade 32510; ductile iron conformng to ASTM A 536, G ade
65-45-12; or steel conform ng ASTM A 106/ A 106, Grade B or ASTM A 53/ A 53N
Use gaskets of nolded synthetic rubber with central cavity, pressure
responsi ve configuration and confornming to ASTM D 2000 Grade No.
2CA615A15B44F17Z for circulating nediumup to 110 degrees C 230 degrees F
or Grade No. M3BA610A15B44Z for circulating mediumup to 93 degrees C 200
degrees F. Grooved nmechani cal connections shall conformto AWM C606
Coupling nuts and bolts shall be steel and shall conformto ASTM A 183.
Pi pe connections and fittings shall be the product of the sane

manuf acturer. Provide joint installation be in conpliance with joint

manuf acturer's witten instructions.

.2.2.5 Dielectric Waterways and Fl anges

Provide dielectric waterways with a water inpervious insulation barrier
capable of limting galvanic current to 1 percent of short circuit current
in a corresponding bimetallic joint. Wen dry, insulation barrier shall be
able to withstand a 600-volt breakdown test. Provide dielectric waterways
constructed of galvani zed steel and have threaded end connections to natch
connecting piping. Dielectric waterways shall be suitable for the required
operating pressures and tenperatures. Provide dielectric flanges with the
same pressure ratings as standard flanges and provide conplete electrica

i sol ati on between connecting pi pe and/ or equi pnent as descri bed herein for
di el ectric waterways.

.3 Pl PI NG FOR STEAM AND CONDENSATE

EE IR R I R R I R I R I I O R R R R R I S R I Rk I I Rk I I R R O R O

NOTE: Paragraph 2.3 and its sub-paragraphs shoul d
not be used in Navy projects.

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S
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2.

St eam and condensate piping for 150-, 350-, 2,000-, and 6, 000-pound per
square inch (psi) 1034-, 2413-, 13790-, 41369- kil opascal service shall be
bl ack carbon steel (BCS).

3.1 Type BCS- 150 (150-psi 1034 kil opascal Service)

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

NOTE: Avoid screwed-end connections in condensate
pi pi ng wherever possible. Bend pipe for change in
direction where practicable.

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

Pi pe or tube (1/8 inch through 10 inches): (DN6 through DN25): Schedul e
40 for steam Schedule 80 for condensate, seamnl ess bl ack carbon steel
conform ng to ASTM A 106/ A 106, G ade B and ASME B36. 10M

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

NOTE: Sel ect 150- or 300-psi 1034 or 2068 kil opasca
mal | eabl e-iron or forged-steel fittings; delete

fittings not applicable if option is not given.
EE IR I Sk S b I S S I R R R Rk kI kS S Ik S Rk S S kR Sk

Fittings (1/8 inch through 2 inches): 300-psi (DN6 through DN50): 2068
ki | opascal working steam pressure (wsp) banded nul |l eable iron, screwed end,
conformng to ASTM A 197/ A 197N and ASME B16. 3

Fittings (1/8 inch through 2 inches): 2,000-or 3,000-psi (DN6 through
DN50):  15- or 20- negapascal water, oil, or gas (wog) forged carbon steel
socket weld or screwed end, confornming to ASTM A 105/ A 105V and ASME B16. 11

Fittings (2-1/2 through 10 inches): (DN65 through DN250): Wall thickness
to match pipe, long radius, butt weld, black carbon steel, conformng to
ASTM A 234/ A 234l, G ade WPB, and ASME B16.9

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

NOTE: Sel ect 250-psi 1724 kil opascal nalleable iron

or forged steel unions.
EE IR I Sk S S I S I S I R R Rk Ik S S kS kS Ik Sk S kI kR Sk

Unions (1/8 inch through 2 inches): 250-psi (DN6 through DN50): 1724
ki | opascal wsp, nalleable iron, screwed end, ground joint, with brass or
bronze seat insert, conformng to ASVE B16. 39

Unions (1/8 inch through 2 inches): 2,000 or 3,000-psi (DN6 through

DN50):  15- or 20- megapascal wog, forged carbon steel; socket weld through
2-inch50 mllinmeter, screwed end through 1-inch 25 mllineter, conformng
to ASTM A 105/ A 105V and ASME B16. 11, with ground joint and stainl ess-steel
seat insert

Fl anges (2-1/2 through 10 inches): 150-pound (DN65 through DN250):
1034- ki | opascal, forged carbon steel, welding neck, with raised face or
flat face and concentric finish, conformng to ASTM A 105/ A 105V and
ASME B16. 5

Fl ange Gaskets: Conpressed non-asbestos sheet confornming to ASTM F 104,
Type 1, P1161A, coated on both sides with graphite or simlar |ubricant,
contai ning not | ess than 75-percent non-asbestos fiber materials

Bolting: Bolting and flange bolting shall be hexhead and shall conformto
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ASTM A 325 ASTM A 325N. Heavy hex-nuts shall conformto ASME B18. 2. 2.
ASME B18. 2. 4. 6N. Square-head bolts and nuts are not acceptable.

2.3.2 Type BCS-350 (350-psi 2413 kil opascal Service)

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

NOTE: Avoi d screwed-end connections in condensate
pi pi ng wherever possible. Bend pipe for change in
direction, where practicable.

R IR I S bk S bk kS I I kS Rk S bk S bk S b S R R S b b S S Sk Rk S

Pi pe or tube (1/8 inch through 10 inches): (DN6 through DN25): Schedul e
40 for steam Schedule 80 for condensate; seam ess bl ack carbon steel
conform ng to ASTM A 106/ A 106, G ade B and ASME B36. 10M

Fittings (1/8 inch through 2 inches): 2,000-or 3,000-psi(DN6 through
DN50):  15- or 20- negapascal wog to match pipe wall, forged carbon steel
socket weld or screwed end, confornming to ASTM A 105/ A 105V and ASME B16. 11

Fittings (1/8 inch through 10 inches): (DN6 through DN25): Schedul e 40,
| ong-radius, butt weld, black carbon steel, conformng to ASTM A 234/ A 234,
Grade WPB, and ASME Bl16.9

Unions (1/8 inch through 2 inches): 2,000-or 3,000-psi(DN6 through DN50):
15- or 20- negapascal wog to match pipe wall, forged carbon steel, socket
wel d through 2-inch 50 mllinmeter, screwed end through 1-inch 25 mllineter,
conform ng to ASTM A 105/ A 105V and ASME B16.11, with ground joint and
stainl ess-steel seat insert

Fl anges (2-1/2 through 10 inches): 300-pound (DN65 t hrough DN250): 2068
ki | opascal, forged carbon steel, weld neck, with raised face and concentric
serrated finish, conformng to ASTM A 181/ A 181N, Cass 70, and ASME B16.5

Gaskets: Spiral-wound, non-asbestos-fiber-filled, carbon steel, wth
centering provisions, conformng to ASVE B16.5, Goup 1

Bol ting: Heavy hex-head, carbon-steel bolts or bolt studs and senifinished
heavy hexnuts, conforming to ASTM A 325 ASTM A 325N

Squar e- head bolts are not acceptabl e.

2.4 Pl PI NG FOR HI G4 PRESSURE COVPRESSED- Al R SYSTEMS

Rk Ik kR IR R R Ik S R AR Rk R R R Rk ok S R Rk Ik S kb S R R o

NOTE: Paragraph 2.4 and its sub-paragraphs shoul d
not be used in Navy projects.

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

EE R R I R R I R R R I I O R R R R R Sk S R Rk R I Rk S I I R R O

NOTE: ASME B31.1 Does not cover industrial
conpressed air piping outside of power houses. ANSI
B31.2 covers only fuel gas portion of obsolete

i ndustrial gas and air piping systens. ANS|
comittee recommends interimuse of ASME B31.3 for
conpressed-air piping.

The followi ng system pressures are based on ASME

B31.3, zero corrosion factor, welded joints, and a
stress val ue of 20,000 psi 138 negapascal systens
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2.

wi th pipe size larger than 3 inches 80 nillineter.

The following material specifications do not take
into account material tenperatures |ower than m nus
20 degrees Fninus 7 degrees C.

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

4.1 Type BCS-2, 000 (2,000-psi 15 negapascal Service)

Pi pe or tube (1/8 inch through 3 inches): (DN6 through DN80): Schedul e
40, seam ess bl ack carbon steel, confornming to ASTM A 106/ A 106, G ade B,
or ASTM A 53/ A 53V, Grade B, Type S, and ASME B36. 10M

Fittings (1/8 inch through 1-1/2 inches): 2,000-psi (DN6 through DN4O):
15 megapascal wog, forged carbon steel, socket weld, conforming to
ASTM A 105/ A 105N and ASME B16. 11

Fittings (2 through 3 inches): (DN50 t hrough DN80O): Schedul e 40, |ong
radi us, butt weld, black carbon steel, confornmng to ASTM A 234/ A 234,
Grade WPB, and ASME B16. 9

Fl anges (1 inch through 3 inches): 900-pound (DN25 through DN80): 6200
ki | opascal, forged carbon steel, welding neck, with raised face and
concentric serrated finish, conformng to ASTM A 105/ A 105N or

ASTM A 181/ A 181N, Cass 60, and ASME B16.5

Gaskets: Spiral wound, non-asbestos-fiber-filled, carbon steel, wth
centering provisions, conformng to ASVE B16.5, Goup 1

Bolting: Alloy-steel bolt studs conformng to ASTM A 193/ A 193V, Grade BY7,
and sem fini shed heavy hex-nuts, conforming to ASTM A 194/ A 194N, G ade 2H

4.2 Type BCS-6, 000 (6,000-psi 41368-kil opascal Service)

Pi pe or tube (1/2 inch through 3 inches): (DN15 through DN80O):  XXS,
seanm ess, black carbon steel, conformng to ASTM A 106/ A 106, G ade B, or
ASTM A 53/ A 53N, Grade B, Type S and ASME B36. 10M

Fittings (1/2 inch through 1-1/2 inches): 6,000-psi (DN15 through DN40):
41. 3 negapascal wog, forged carbon steel, socket weld, conforming to
ASTM A 105/ A 105V and ASME B16. 11

Fittings (2 through 3 inches): (DN50 through DN80): XXS, |ong-radius,
butt weld, black carbon steel, conformng to ASTM A 234/ A 234N, G ade WPB,
ASME B16.9, and ASME B36. 10M

Fl anges (2 through 3 inches): 2,500-pound (DN50 through DN80): 17.2
negapascal , forged carbon steel, welding neck with rai sed face and
concentric serrated finish, conformng to ASTM A 105/ A 105V and ASME B16.5

Gaskets: Spiral -wound, non-asbestos-filled, carbon steel, with centering
provi sions, conformng to ASVE B16.5, Goup 1

Bolting: Alloy steel bolt studs conformng to ASTM A 193/ A 193V, Grade B7,
and sem fini shed heavy hex-nuts, conforming to ASTM A 194/ A 194N, G ade 2H

.5 COPPER TUBI NG

Provi de copper tubing and fittings with a ANSI/ASME O ass 125 service
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rating, which for 66 degrees C, the pressure rating is 1207 kPa 150 degrees
F., the pressure rating is 175 psig.

. 5.1 Tube

Use copper tube conforming to ASTM B 88 ASTM B 88, Type L or Mfor
aboveground tubing, and Type K for buried tubing.

.5.2 Fittings and End Connections (Sol der and Fl ared Joints)

W ought copper and bronze solder joint pressure fittings, including unions
ands flanges, shall conformto ASVME B16.22 and ASTM B 75NV ASTM B 75.
Provi de adapters as required. Cast copper alloy solder-joint pressure
fittings , including unions and flanges, shall conformto ASVE B16. 18.

Cast copper alloy fittings for flared copper tube shall conformto

ASME B16.26 and ASTM B 62. ASTM B 42 copper pipe nipples with threaded end
connections shall conformto ASTM B 42.

Copper tubing of sizes larger than 100 mr 4 inches shall have brazed
joints.Brass or bronze adapters for brazed tubing may be used for
connecting tubing to flanges and to threaded ends of val ves and equi pnent.

Extracted brazed tee joints may be used if produced with an acceptabl e tool
and installed in accordance with tool nanufacturer's witten procedures.

.5.3 Grooved Mechani cal Connections For Copper

Ri gi d grooved nechani cal connections may only be used in serviceable
aboveground | ocations where the tenperature of the circul ati ng nmedi um does
not exceed 110 degrees C 230 degrees F. Flexible grooved connections shal
be used only as a flexible connector with grooved pi pe system Unless

ot herwi se specified, grooved piping conponents shall neet the corresponding
criteria specified for the simlar welded, flanged, or threaded conponent
speci fied herein.

Each grooved nechani cal joint shall be a system including coupling

housi ng, gasket, fasteners, all furnished by the same manufacturer. Joint
installation shall be in conpliance with joint manufacturer's witten
instructions.

Grooved fitting and nechani cal coupling housing shall be ductile iron
conform ng to ASTM A 536. Provide gaskets for use in grooved joints shal
constructed of nolded synthetic polymer of pressure responsive design and
shall conformto ASTM D 2000 for circulating mediumup to 110 degrees C 230
degrees F. Provide grooved joints in conformance with AW C606.

.5.4  Sol der

Provi de solder in conformance with ASTM B 32, grade Sb5, tin-antinony
alloy. Solder flux shall be liquid or paste form non-corrosive and
conformto ASTM B 813.

.5.5 Brazing Filler Mta

Filler metal shall conformto AWS A5.8/A5.8lN, Type BAg-5 with AWS Type 3

flux, except Type BCuP-5 or BCuP-6 may be used for brazing copper-to-copper
joints.
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2.6 VALVES

Provide valves with a ANSI/ASME Cl ass 125 service rating, which for 66
degrees C, the pressure rating is 1207 kPa 150 degrees F, the pressure
rating is 175 psig.

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

NOTE: Indicate on the design draw ngs val ves t hat
are located nore than 3 m 10 feet or higher above
the floor. Indicate the valves that are to be

provi ded with chain operators.

EE R I R R R R I R I R I R R I R I R I R I R R I R I R R R R R I R

Val ves in sizes larger than 25 mr 1 inch and used on steel pipe systens,
may be provided with rigid grooved nmechanical joint ends. Such grooved end
val ves shall be subject to the sane requirenents as rigid grooved
nmechani cal joints and fittings and, shall be furnished by the sane

manuf acturer as the grooved pipe joint and fitting system

2.6.1 Gate Val ve

Gate valves 65 mr 2-1/2 inches and smaller shall conformto MSS SP-80 C ass
125 and shall be bronze with wedge disc, rising stemand threaded,

sol dered, or flanged ends. Gate valves 80 nr 3 inches and | arger shal
conformto M5S SP-70, Cass 125, cast iron with bronze trim outside screw
and yoke, and flanged or threaded ends.

2.6.2 d obe and Angl e Val ve

A obe and angl e valves 65 mr 2-1/2 inches and smaller shall conformto
VMBS SP-80, Cass 125. d obe and angle valves 80 mr 3 inches and | arger
shall conformto MSS SP-85, C ass 125.

2.6.3 Check Val ve

Check valves 65 mm 2-1/2 inches and smaller shall conformto MSS SP-80.
Check valves 80 mm 3 inches and |l arger shall conformto Ms5S SP-71, C ass
125.

2.6.4 Butterfly Val ve

Butterfly valves shall conformto MSS SP-67, Type 1 and shall be either the
wafer or lug type. Valves smaller than 200 mr 8 i nches shall have
throttling handles with a m ni mum of [two][seven] |ocking positions.

Val ves 200 nm 8 inches and | arger shall have totally encl osed manual gear
operators with adjustabl e bal ance return stops and position indicators.

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

NOTE: Indicate on the design draw ngs val ves that
are located in insulated |ines that require extended
necks to acconmodate insul ation thickness. |ndicate
whi ch val ves require weat herproof operators with
mechani cal position indicators.

EE R R I I R I I R I R R R I R I R I R I R R R I R I R R I R I R I R

2.6.5 Pl ug Val ve

Pl ug val ves 50 mr 2 inches and | arger shall conformto MSS SP-78, have
flanged or threaded ends, and have cast iron bodies with bronze trim
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2.

Val ves 50 mr 2 inches and snaller shall be bronze with NPT connections for
bl ack steel pipe and brazed connections for copper tubing. Valve shall be
[ ubricated, non-lubricated, or tetrafl uoroethyl ene resin-coated type.

Val ve shall be resilient, double seated, trunnion nounted with tapered lift
pl ug capabl e of 2-way shutoff. Valve shall operate fromfully open to
fully closed by rotation of the handwheel to |ift and turn the plug. [Valve
shal | a weat herproof operators w th mechanical position indicators.]

Val ves 200 nmr 8 inches or larger shall be provided with manual gear
operators with position indicators.

.6.6 Bal | Val ve

Full port design. Ball valves 15 nmr 1/2 inch and | arger shall conformto
MBS SP-72 or M5SS SP-110 and shall be cast iron or bronze with threaded,

sol dered, or flanged ends. Valves 200 mm 8 inches or |arger shall be
provided with manual gear operators with position indicators. Ball valves
may be provided in lieu of gate val ves

.6.7 Squar e Head Cocks

Provi de copper alloy or cast-iron body with copper alloy plugs, suitable
for 125 psig water working pressure.

.6.8 Cal i brat ed Bal anci ng Val ves

Rk Ik Sk kR IR Rk I S S S I ARk Ik kb S R R Rk Ok S Rk Ik R

NOTE: Plug and ball val ves uses include being used
as manual bal ancing val ves and will be indicated on
the drawi ngs. A supplenental flow neasuring schene
or device nust be used to neasure flow with a nmanual
bal anci ng val ve. A calibrated bal anci ng val ve

i ncorporates a fl ow neasuring el enent and can be
used in place of a manual bal ancing val ve and a fl ow
nmeasuring device. Delete the |ast sentence of this
paragraph if inapplicable.

EE R I R R R R I R I R R R R I R I R R I R I R R I R R R R R I R

Copper alloy or cast iron body, copper alloy or stainless internal working
parts. Provide valve calibrated so that fl ow can be determn ned when the
tenmperature and pressure differential across valve is known. Valve shal
have an integral pointer which registers the degree of val ve opening.

Val ve shall function as a service valve when in fully closed position

Val ve shall be constructed with internal seals to prevent |eakage and shal
be supplied with preforned insulation

Provi de val ve bodies with tapped openi ngs and pi pe extensions with positive
shut of f val ves outside of pipe insulation. The pipe extensions shall be
provided with quick connecting hose fittings for a portable differential
pressure neter connections to verify the pressure differential. Provide
nmetal tag on each valve showing the liters per second gallons per mnute
flow for each differential pressure reading. [In lieu of the bal ancing
valve with integral netering connections, a ball valve or plug valve with a
separately installed orifice plate or venturi tube nay be used for

bal anci ng. ]

6.9 Aut omati ¢ Fl ow Control Val ves

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S

NOTE: An autommtic flow control valve offers
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conplete flow control in many applications; however,
the flow control range is dependent on inlet
pressure being within a given range, the flow
selection is limted, and, in sone cases it may
require punp power slightly nore than alternative
bal anci ng neans.

In any facility where typical |oad inmbal ances cannot
be tolerated and where automatic control is needed
to ensure constant hydronic flow, the design shal

i ncorporate automatic flow control valves. Show the
| ocation, capacity and pressure range of the
automatic flow control valves on the draw ngs.
Provide a cyclonic separator in the water system
where automatic flow control valves are used for
renovi ng particles.

Do not use autonmtic flow control valves where there
is a high risk of dirty sedinent-1laden water in the
system

Rk Ik kR IR Rk I ARk Ik kS R R Rk o R R Ik R I kI SRRk S b o

Val ve shall automatically maintain the constant flow indicated on the

desi gn drawi ngs. Valve shall nodul ate by sensing the pressure differentia
across the valve body. Valve shall be selected for the flow required and
provided with a permanent naneplate or tag carrying a permanent record of
the factory-determned flow rate and fl ow control pressure levels. Provide
val ve that controls the flowwithin 5 percent of the tag rating. Valve
materials shall be the sane as specified for the ball or plug valves.

Provide valve that are [electric][ or ][pneumatic] type as indicated.

Val ve shall be capable of positive shutoff against the system punp head,
val ve bodi es shall be provided with tapped openi ngs and pi pe extensions
with shutoff val ves outside of pipe insulation. The pipe extensions shal
be provided with quick connecting hose fittings and differential neter
suitable for the operating pressure specified. Provide the neter conplete
wi th hoses, vent, integral netering connections, and carrying case as
recomended by the val ve manufacturer.

.6.10 Punmp Di scharge Val ve

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

NOTE: Punp discharge val ves can be used as an
alternative to a gate valve, a check valve, and a
bal anci ng val ve on the di scharge side of a punp.

R IR I S bk S b kS O Rk S kS IR Sk S b R Rk S S bk b S Sk S S

Val ve shall shall performthe functions of a nonslam check val ve, a nanual
bal anci ng val ve, and a shutoff. Valve shall be of cast iron or ductile
iron construction with bronze and/or stainless steel accessories. Provide
an integral pointer on the valve which registers the degree of valve
opening. Flow through the valve shall be manual |y adjustable from bubble
tight shutoff to full flow. Valves snaller than 50 mr 2 inches shall have
NPT connections. Valves 50 mr 2 inches and | arger shall have flanged or
grooved end connections. Valve design shall allow the back seat for the
stemto be replaced in the field under full line pressure.
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2.6.11 Wat er Tenperature M xing Val ve
Val ve, ASSE 1017 for water service
2.6.12 Wat er Tenperature Regul ating Val ves

Provi de copper alloy body, direct acting, pilot operated, for the intended
servi ce.

2.6.13 Wat er Pressure Reduci ng Val ve

Val ve, ASSE 1003 for water service, copper alloy body, automatic
re-seating, with test |ever

2.6.14 Pressure Relief Val ve

Val ve shall prevent excessive pressure in the piping systemwhen the piping
systemreaches its maxi mum heat buil dup. Valve, CSA/ AM Z21.22 and shal
have cast iron bodies with corrosion resistant internal working parts. The
di scharge pipe fromthe relief valve shall be the size of the valve outlet
unl ess ot herw se indicat ed.

2.6.15 Conbi nati on Pressure and Tenperature Relief Valves

CSAI AM 721. 22, copper alloy body, automatic re-seating, test |lever, and
di scharge capacity based on AGA tenperature steamrating.

2.6.16 Fl oat Val ve

Val ve, CID A-A-50541, [Style A (angle pattern)][ and][or] [Style B (gl obe
pattern)]. \Were float rods are extended for tank applications, extension
shal | be properly supported and guided to avoid bending of float rod or
stressing of valve pilot |inkage.

2.6.17 Drai n Val ves

EE IR R I R R I R I R I I O R R R R R I S R I Rk I I Rk I I R R O R O

NOTE: Indicate the location of each drain valve on
the design drawings. Indicate if a drain valve is
freeze-proof. her a manual or autonmatic air venting
valve. Delete freeze-proof drain valve
specification if not required.

EE IR R R I R R I I R R I I O R R R R S S R Ik Rk S I I R R O O

Val ves, MSS SP-80 gate valves. Valve shall be manual |l y-operated, 20 mm
3/4 inch pipe size and above with a threaded end connection. Provide valve
with a water hose nipple adapter. [Freeze-proof type valves shall be
provided in installations exposed to freezing tenperatures.]

2.6.18 Air Venting Val ves

R IR I S bk O b I S S I S I Rk S S b S R Rk S b S S I bk b S bk R S

NOTE: Indicate the location of each air venting
valve on the drawings. Indicate whether a nanual

or automatic air venting val ve.
EE IR R I Ik S I I Sk S I R R kS kS kI I kS S kR Sk

[ Manual | y- oper at ed general service type air venting valves, brass or bronze
val ves that are furnished with threaded plugs or caps.] [Autonmatic type
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air venting shall be the ball-float type with brass/bronze or brass

bodi es, 300 series corrosion-resistant steel float, |inkage and renovabl e
seat.] Air venting valves on water coils shall have not |less than 3 mm
1/8 inch threaded end connections. Air venting valves on water nmins shal
have not less than 20 mm 3/4 inch threaded end connections. Air venting

val ves on all other applications shall have not less than 15 mm 1/2 inch

t hreaded end connecti ons.

.6.19 Vacuum Rel i ef Val ves
CSA/ ANSI  Z721. 22

.7 Pl PI NG ACCESSORI ES
7.1 Strai ner

Strainer, ASTM F 1199, except as nodified and supplenmented in this
specification. Strainer shall be the cleanable, basket or "Y" type, the
same size as the pipeline. Strainer bodies shall be fabricated of cast
iron with bottons drilled, and tapped. Provide blowoff outlet wth pipe
ni ppl e, gate valve, and di scharge pipe nipple. The bodies shall have
arrows clearly cast on the sides indicating the direction of flow

Provide strainer with renovabl e cover and sedi ment screen. The screen
shall be made of minimm 0.8 mm (22 gauge) 22 gauge [brass sheet,] [nonel,]
[corrosion-resistant steel,] with small perforations nunbering not |ess
than 60 per square centineter 400 per square inch to provide a net free
area through the basket of at least 3.30 tines that of the entering pipe.
The flow shall be into the screen and out through the perforations.

. 7.2 Cycl oni ¢ Separ at or

Met al - bodied, with renoval capability of renoving solids 45 mcrons/ 325
nesh in size and heavier than 1.20 specific gravity, maxi mum pressure drop
of 35 kPad5 psid, with cleanout connection

. 7.3 Conbi nation Strai ner and Punp Suction Diffuser

Angl e type body with renovabl e strainer basket and internal straightening
vanes, a suction pipe support, and a bl owdown outlet and plug. Strainer

shal |l be in accordance with ASTM F 1199, except as nodified and

suppl enented by this specification. Unit body shall have arrows clearly

cast on the sides indicating the direction of flow

Strai ner screen shall be made of m ninmum 0.8 mm 22 gauge [brass sheet,]
[monel ,] [corrosion-resistant steel,] with small perforations nunbering not

| ess than 60 per square centineter (400 per square inch) 400 per square inch
to provide a net free area through the basket of at least 3.30 tines that

of the entering pipe. Flow shall be into the screen and out through the
perforations. Provide an auxiliary disposable fine nmesh strainer which

shal | be renoved 30 days after start-up. Provide warning tag for operator

i ndi cating schedul ed date for renoval .

Casi ng shall have connection sizes to match punp suction and pipe sizes,
and be provided with adjustable support foot or support foot boss to
relieve piping strains at punp suction. Provide unit casing with bl owdown
port and plug. Provide a magnetic insert to renove debris from system
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2.

2.

7.4 Fl exi bl e Pi pe Connectors

Provide flexi ble bronze or stainless steel piping connectors with single
brai d. Equi p flanged assenblies with limt bolts to restrict maxi num
travel to the manufacturer's standard limits. Unless otherw se indicated,
the length of the flexible connectors shall be as recommended by the

manuf acturer for the service intended. Internal sleeves or liners,
compatible with circulating medium shall be provided when recommended by
the manufacturer. Provide covers to protect the bellows where indicated.

. 7.5 Pressure and Vacuum Gauges

Gauges, ASME B40.100 with throttling type needl e valve or a pul sation
dampener and shut-off valve. Provide gauges with 115 mr 4.5 inch dial,
brass or al um num case, bronze tube, and siphon. Gauge shall have a m ni nrum
of with arange fromO kPa O psig to approximately 1.5 tinmes the maxi num
system wor ki ng pressure. Each gauge range shall be selected so that at
normal operating pressure, the needle is within the mddle-third of the
range.

7.6 Tenper at ure Gauges

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

NOTE: |f known, indicate on the design draw ngs the
| ocations where all universal adjustable angle type
or renote el enment type tenperature gauges shall be
provided in accordance with requirenments specified
bel ow.

EE R R R I R I O R I R R I R I R I R I R R R I R I R R R R I R L

Tenper ature gauges, shall be the industrial duty type and be provided for
the required tenperature range. Provide gauges with fixed thread
connection, dial face gasketed within the case; and an accuracy within 2
percent of scale range. Gauges shall have Celsius scale in 1 degree
Fahrenheit scale in 2 degree graduations scale (black nunbers) on a white
face. The pointer shall be adjustable. R gid stemtype tenperature gauges
shall be provided in thermal wells located within 1.5 m5 feet of the
finished floor. Universal adjustable angle type or renote el ement type
tenper at ure gauges shall be provided in thermal wells located 1.5 to 2.1 m
5 to 7 feet above the finished floor or in locations indicated. Renpte

el ement type tenperature gauges shall be provided in thermal wells | ocated
2.1 m7 feet above the finished floor or in locations indicated.

.7.6.1 St em Cased- d ass

St em cased- gl ass case shall be polished stainless steel or cast al um num
229 mm (9 inches) 9 inches long, with clear acrylic | ens, and non-nercury
filled glass tube with indicating-fluid colum.

.7.6.2 Binetallic Dia

Binetallic dial type case shall be not |less than 89 nm (3-1/2 inches),
3-1/2 inches, stainless steel, and shall be hernetically sealed with clear
acrylic lens. Binetallic elenment shall be silicone danpened and unit
fitted with external calibrator adjustnment.

.7.6.3 Liquid-, Solid-, and Vapor-Filled D a

Liquid-, solid-, and vapor-filled dial type cases shall be not |ess than 89
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nm 3-1/2 inches, stainless steel or cast alumnumwth clear acrylic
lens. Fill shall be nonmercury, suitable for encountered cross-anbients,
and connecting capillary tubing shall be doubl e-braided bronze.

2.7.6.4 Ther mal Wl |

Thermal well shall be identical size, 15 or 20 mm 1/2 or 3/4 inch NPT
connection, brass or stainless steel. Were test wells are indicated,
provi de captive plug-fitted type 15 mr 1/2 inch NPT connection suitable for
use with either engraved stem or standard separabl e socket thernoneter or
thernostat. Mercury shall not be used in thernonmeters. Extended neck
thermal wells shall be of sufficient length to clear insulation thickness
by 25 mm 1 inch.

2.7.7 Pi pe Hangers, Inserts, and Supports
Pi pe hangers, inserts, guides, and supports: to MSS SP-58 and MSS SP-69.

2.7.8 Escut cheons

Provi de one piece or split hinge nmetal plates for piping entering floors,
wal s, and ceilings in exposed spaces. Secure plates in place by interna
spring tension or set screws. Provide polished stainless steel plates or
chromium pl ated finish on copper alloy plates in finished spaces. Provide
paint finish on metal plates in unfinished spaces.

2.7.9 Expansi on Joints

EE R R R I R I O R I R R I R I R I R I R R R I R I R R R R I R L

NOTE: Expansion | oops, offsets, and bends will be
used where possible instead of expansion joints.

I ndi cate all expansion provisions, including
necessary details, on the drawings. Locate
expansion joints in serviceabl e areas.

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

2.7.9.1 Sli p- Tube Type

Sli p-tube expansion joints, ASTM F 1007, Cass | or Il. Joints shall be
provided with internally-externally alignnent guides, injected seni-plastic
packi ng, and service outlets. End connections shall be flanged or bevel ed
for welding as indicated. Initial settings shall be nade in accordance
with the manufacturer's recommendati ons to conpensate for amnbient
tenperature at time of installation. Pipe alignnent guides shall be
installed as recommended by the joint manufacturer.

2.7.9.2 Fl exi bl e Ball Type

EE R R I R R I R R R I I O R R R R R Sk S R Rk R I Rk S I I R R O

NOTE: The ball joint only nmoves in an angul ar

of fset or rotation nmode. The configuration of the
ball joint link will require a 2 or 3 ball joint
offset to absorb axial and/or |ateral novenent.

EE R R I I R I I R I R R R I R I R I R I R R R I R I R R I R I R I R

Fl exi bl e ball expansion joints shall be capable of 360 degrees rotation
pl us 15 degrees angul ar flex movenent. Joints shall be constructed of
carbon steel with the exterior spherical surface of carbon steel balls
plated with a minimumO0.12 m 5 mls of hard chrone in accordance with
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EJVA Stds. Joint end connections shall be threaded for piping 50 mr 2
inches or smaller. Joint end connections larger than 50 mr 2 i nches shal
be grooved, flanged, or beveled for welding. Provide joint with
pressure-nol ded conposition gaskets suitable for continuous operation at
twi ce design tenperature.

2.7.9.3 Bel | ows Type

Bel | ows expansion type joints, ASTMF 1120 with Type 304 stainl ess steel
corrugated bellows, reinforced with equalizing rings, internal sleeves, and
external protective covers. Joint end connections shall be grooved,
flanged, or beveled for welding. QGuiding of piping on both sides of
expansion joint shall be in accordance with the published reconmendati ons
of the manufacturer of the expansion joint.

2.8 PUMPS

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

NOTE: Indicate punp capacity, efficiencies, notor
sizes, and inpeller types on the drawings. Typica

i npel l er types include the doubl e-suction horizontal
split-case type, end-suction vertical split-case
type, close-coupl ed end-suction type, and

cl ose-coupl ed in-line type.

EZE IR R R R I I R R I I I R R R R R kS R R R I I R I I I R S O

Punps shall be the electrically driven, non-overloading, centrifugal type
which conformto H 1.1-1.2. Punps shall be selected at or within 5
percent of peak efficiency. Punp curve shall rise continuously from

maxi mum capacity to shutoff. Punp notor shall conformto NEVA MG 1, be
[open] [splash-proof] [totally enclosed], and have sufficient wattage

hor sepower for the service required. Punmp notor shall have the required
capacity to prevent overloading with punp operating at any point on its
characteristic curve. Punp speed shall not exceed 3,600 rpm except where
the punp head is | ess than 180 kPa 60 feet of water, the punp speed shal
not exceed 1,750 rpm Punmp notor shall be equipped with an across-the-Iline
magnetic controller in a NEVA 250, Type 1 enclosure with "START- STOP"
switch in the cover.

2.8.1 Construction

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

NOTE: |In nost cases, nechanical shaft seals will be
the preferred type of shaft seal rather than the
stuffing-box type. Although less costly in many
cases, the stuffing-box type seals require periodic
mai nt enance whi ch neans that the seals are typically
only economcally justifiable for very | arge punps
where the first cost difference is great. The shaft
seal selection should be based upon a life cycle
cost conpari son.

R IR I S bk O b I S S I S I Rk S S b S R Rk S b S S I bk b S bk R S

EE R R I I R I I R I R R R I R I R I R I R R R I R I R R I R I R I R

NOTE: Desi gn punping systens for energy efficiency
in conpliance with FEMP/ Energy Star requiremnments
specified at www eren. doe. gov/ f enp/ procur erment .

I ndi cate the equi pnent operating requirenents,

i ncluding efficiency, on the draw ngs.

SECTION 23 64 26 Page 30



EE IR R R R I R R I I I R R R R R I R S R Rk I Rk I I I R O S O

Each punp casing shall be designed to withstand the di scharge head
specified plus the static head on systemplus 50 percent of the total, but
not |ess than 862 kPa 125 psig. Punp casing and bearing housing shall be
close grained cast iron. High points in the casing shall be provided with
manual air vents; |ow points shall be provided with drain plugs. Provide
threaded suction and di scharge pressure gage tapping w th square-head pl ugs.

I mpel l er shall be statically and dynam cally bal anced. Inpeller, inpeller
wearing rings, glands, casing wear rings, and shaft sleeve shall be

bronze. Shaft shall be carbon or alloy steel, turned and ground. Bearings
shal | be ball-bearings, roller-bearings, or oil-lubricated bronze-sleeve
type bearings, and be efficiently sealed or isolated to prevent |oss of oi
or entrance of dirt or water.

[ Pump and notor shall be nmounted on a common cast iron base having |ipped
edges and tapped drai nage openings or structural steel base with |ipped
edges or drain pan and tapped drai nage openi ngs. Punp shall be provided with
steel shaft coupling guard. Base-nounted punp, coupling guard, and notor
shal |l each be bolted to a fabricated steel base which shall have bolt holes
for securing base to supporting surface.] [Cl ose-coupled punp shall be
provided with integrally cast or fabricated steel feet with bolt holes for
securing feet to supporting surface. O ose- coupled punps shall be provided
with drip pockets and tapped openings.] Punp shall be accessible for
servicing w thout disturbing piping connections. Shaft seals shall be
nmechani cal -seal s or stuffing-box type

.8.2 Mechani cal Shaft Seal s

Seal s shall be single, inside mounted, end-face-elastomer bellows type with
stainl ess steel spring, brass or stainless steel seal head, carbon rotating
face, and tungsten carbide or ceram c sealing face. d ands shall be bronze
and of the water-flush design to provide lubrication flush across the face
of the seal. Bypass line from punp discharge to flush connection in gland
shal |l be provided, with filter or cyclone particle separator in |ine.

.8.3 St uf fi ng- Box Type Seal s

Stuffing box shall include mninmm4 rows of square, inpregnated TFE
(Teflon) or graphite cord packing and a bronze split-lantern ring. Packing
gl and shall be bronze interlocking split type.

.9 EXPANSI ON TANKS

R IR I S bk S b kS O Rk S kS IR Sk S b R Rk S S bk b S Sk S S

NOTE: Indicate the requirenments for these tanks on
t he draw ngs including operating pressure.

EE R R I R R I R R R I I O R R R R R Sk S R Rk R I Rk S I I R R O

Tank shall be wel ded steel, constructed for, and tested to
pressure-tenperature rating of 862 kPa at 66 degrees Cl25 psi at 150
degrees F. Provide tanks precharged to the m ni nrum operati ng pressure.
Tank shall have a repl aceabl e pol ypropyl ene or butyl |ined di aphragm which
keeps the air charge separated fromthe water; shall be the captive air
type.

Tanks shall accombdate expanded water of the system generated within the
normal operating tenperature range, linmting this pressure increase at all
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components in the systemto the maxi mum al |l owabl e pressure at those
components. Each tank air chanber shall be fitted with a drain, fill, an
air charging valve, and system connections. Tank shall be supported by
steel legs or bases for vertical installation or steel saddles for

hori zontal installations. The only air in the systemshall be the

per manent seal ed-in air cushion contained within the expansion tank

2.10 Al R SEPARATOR TANKS

R IR I S bk S bk kS I I kS Rk S bk S bk S b S R R S b b S S Sk Rk S

NOTE: Indicate the requirenments for these tanks on
t he draw ngs including operating pressure.

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

Rk Ik kR IR Rk Ik I o S S S S R AR I R R R kR Rk Sk kS I kb S S A R

NOTE: Indicate the routing of all vent and
bl ow down pi pi ng.

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

[External air separation tank shall have an internal design constructed of
stainless steel and suitable for creating the required vortex and
subsequent air separation. Tank shall be steel, constructed for, and
tested to pressure-tenperature rating of 862 ka at 66 degrees C 125 psi at
150 degrees F.. Tank shall have tangential inlets and outlets connections,
threaded for 50 mm 2 inches and snaller and flanged for sizes 65 nm2 1/2
inches and larger. Air released froma tank shall be [to the atnosphere]
[vented as indicated]. Tank shall be provided with a bl ow down connecti on.]

[Design to separate air fromwater and to direct released air to automatic
air vent. Unit shall be of one piece cast-iron construction with interna
baffles and two air chanbers at top of unit; one air chanber shall have
outl et to expansion tank and other air chanmber shall be provided with
automatic air rel ease device. Tank shall be steel, constructed for, and
tested to a ANSI Class 125 pressure-tenperature rating.]

2.11 WATER TREATMENT SYSTENMS

VWhen water treatnent is specified, the use of chenical-treatment products
cont ai ni ng equi val ent chrom um (CPR) is prohibited.

2.11.1 Wat er Anal ysi s

EE IR R R I R R I I R R I I O R R R R S S R Ik Rk S I I R R O O

NOTE: A water analysis nay be avail able fromthe
user. |If an analysis is not available, an analysis
will be perfornmed during the design, and appropriate
data will be entered.

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

Condi tions of make-up water to be supplied to the condenser and chilled
wat er systens were reported in accordance with ASTM D 596 and are as
fol | ows:

Date of Sanple [ |

Tenper at ur e [ | degrees C
Silica (Sino 2) [ ] pp (no/l)
| nsol ubl e [ | pp (ng/1)
Iron and Al umi num Oxi des [ ] pp (no/1)
Cal ci um ( Ca) [ 1 pp (mo/1)
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Magnesi um ( My) [ | pp (mo/1)
Sodi um and Pot assi um (Nan and AK) [ ] pp (no/1)
Car bonate (HO 3) [ ] pp (no/l)
Sul fate (SO 4) [ ] pp (/1)
Chloride (JCL) [ | pp (mo/1)
Nitrate (NO 3) [ | pp (mo/1)
Turbidity [ ] unit

pH [ ]

Resi dual Chl ori ne [ ] pp (mo/1)
Total Alkalinity [ ] PM (ne/1)
Non- Car bonat e Har dness [ ] PM (ne/1)
Total Hardness [ ] PM (ne/1)
Di ssol ved Sol i ds [ | pp (mo/1)
Fl uori ne [ | pp (ng/1)
Conductivity [ 1 McMahon/ cm
Date of Sanple [ |

Tenperat ure [ | degrees F.
Silica (Sino 2) [ | pp (mo/1)
I nsol ubl e [ ] pp (ng/1)
[ron and Al um num Oxi des [ ] pp (no/1)
Cal ci um (Ca) [ ] pp (mo/1)
Magnesi um ( My) [ | pp (mo/1)
Sodi um and Pot assi um (Nan and AK) [ 1 pp (ng/1l)
Car bonate (HO 3) [ ] pp (/1)
Sul fate (SO 4) [ 1 pp (mo/1)
Chloride (JCL) [ ] pp (mo/1)
Nitrate (NO 3) [ ] pp (mo/1)
Turbidity [ ] unit

pH [ |

Resi dual Chl ori ne P ] pp (no/1)
Total Alkalinity [ | PM (me/1)
Non- Car bonat e Har dness [ ] PM (ne/1)
Total Hardness [ ] PM (ne/1)
Di ssol ved Sol i ds [ | pp (mo/1)
Fl uori ne [ ] pp (ng/1)
Conductivity [ ] McMehon/ cm

2.11.2 Chill ed and Condenser Water

Water to be used in the chilled and condenser water systens shall be
treated to naintain the conditions recommended by this specification as
wel | as the recomendati ons fromthe nanufacturers of the condenser and
evaporator coils. Chem cals shall neet all required federal, state, and
| ocal environmental regulations for the treatnment of evaporator coils and
direct discharge to the sanitary sewer.

2.11.3 d ycol Sol ution

Rk Ik kb Sk R IR Rk kS e S S b R AR Ik R R R Rk O R I R R R

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 VAC systens
shoul d be corrected due to changes in specific heat
and viscosity. ASHORE s "VAC systenms and Equi pnent
Handbook" shoul d be consulted for the appropriate
cal cul ation procedures. Ethylene glycol should be
used for VAC systens. However, if the heat transfer
medi a has the possibility of mxing with a potable
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wat er system propyl ene glycol should be used. The
requi red concentration should be entered based upon
the antici pated ambi ent or operating tenperature.
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Al ] percent concentration by volune of industrial grade [ethylene]

[ propyl ene] glycol shall be provided in the chilled water. The glyco

shall be tested in accordance with ASTM D 1384 with less than 0.013 mm (0.5
mls) 0.5 mls penetration per year for all systemnmetals. The glycol

shall contain corrosion inhibitors. Silicate based inhibitors shall not be
used. The solution shall be conpatible with punp seals, other elenents of
the system and water treatnment chemicals used within the system

2.11. 4 Wat er Treatnent Services
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NOTE: The services of a water treatnent conpany to
treat a chilled water system should only be required
if the makeup water available is of very poor
quality.
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The services of a conmpany regularly engaged in the treatnent of [condenser]
[ condenser and chill ed] water systens shall be used to deternine the
correct chem cals required, the concentrations required, and the water
treatment equi prent sizes and flow rates required. The conpany shal

mai ntain the chemcal treatment and provide all chemicals required for the
[ condenser] [condenser and chilled] water systens for a period of 1 year
fromthe date of occupancy. The chemical treatnent and services provided
over the 1 year period shall neet the requirenents of this specification as
wel | as the recomendati ons fromthe nmanufacturers of the condenser and

evaporator coils. Acid treatment and proprietary chem cals shall not be
used.

2.11.5 Chilled Water System
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NOTE: For dual tenperature systens (chilled and
heated water), coordinate the conpatibility of the
separate water treatment systens.
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A shot feeder shall be provided on the chilled water piping as indicated.
Si ze and capacity of feeder shall be based on |ocal requirenents and water
analysis. The feeder shall be furnished with an air vent, gauge gl ass,
funnel, valves, fittings, and piping.

2.11.6 Condenser \Water
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NOTE: Cooling towers with a capacity of greater
than 176 kW (50 tons) will be provided with
automatic chenical feed and bl ow down systens.

Smal ler towers will be provided with continuously
activated systens. Indicate the [ocation of the
entire water treatment system Specify only
non-toxic chenicals for use in cooling towers with
automati ¢ bl ondown systens. Delete all the

i nformati on under this paragraph if a cooling tower
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is not used in the system
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The water treatnment system shall be capabl e of [automatically]
[continuously] feeding chem cals and bl eeding the systemto prevent
corrosion, scale, and biological formations. [Autonatic chenical feed
systens shall automatically feed chemcals into the condenser water based
on varying systemconditions.] [Continuous chenical feed systens shal
continuously feed chemicals into the condenser water at a constant rate.
The systemshall be initially set manually based on the water analysis of
the nmake-up water.]

2.11.6.1 Cheni cal Feed Punp

One pump shall be provided for each chem cal feed tank. The chemnical feed
punps shall be positive displacenent diaphragmtype. The flow rate of the
punps shall be adjustable fromO to 100 percent while in operation. The
di scharge pressure of punps shall not be less than 1.5 tines the line
pressure at the point of connection. The punps shall be provided with a
pressure relief valve and a check valve nmounted in the punp di scharge

2.11.6.2 Tanks

Two chem cal tanks shall be provided. The tanks shall be constructed of
[high density polyethylene] [stainless steel] with a hinged cover. The
tanks shall have sufficient capacity to require recharging only once per 7
days during normal operation. A level indicating device shall be included
with each tank. An electric agitator shall be provided for each tank.

2.11.6.3 I njection Assenbly

An injection assenbly shall be provided at each chem cal injection point
al ong the condenser water piping as indicated. The injection assenblies

shal | be constructed of stainless steel. The discharge of the assenblies
shall extend to the centerline of the condenser water piping. Each
assenbly shall include a shutoff valve and check valve at the point of

entrance into the condenser water |ine.
2.11.6.4 Wat er Meter

Water neters shall be provided with an electric contacting register and
renote accunul ati ve counter. The nmeter shall be installed within the
make-up water line, as indicated.

2.11.6.5 Ti mers

Timers shall be of the automatic reset, adjustable type, and electrically
operated. The tiners shall be suitable for a 120 volt current. The tiners
shall be located within the water treatment control panel

2.11.6.6 VWater Treatnent Control Panel
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NOTE: The MAN- OFF- AUTO switch shoul d be del eted for
continuously fed systens. In areas where a pane
could cone in contact with the water treatnent

chem cal, choose the stainless steel construction

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S

SECTION 23 64 26 Page 35



The control panel shall be a NEMA 12 encl osure suitable for surface
mounting. The panel shall be constructed of [stainless steel] [steel] with
a hinged door and | ock. The panel shall contain a |lanminated plastic

nanepl ate identifying each of the follow ng functions:

(1) Main power switch and indicating |ight

(2) MAN OFF- AUTO sel ector switch

(3) Indicating lanp for bleed-off valve

(4) Indicating lanp for each chem cal feed punp
(5) Set point reading for each tiner

.11.6.7 Chemi cal Pi ping

The piping and fittings shall be constructed of [schedule 80 PVC
[stainless steel] suitable for the water treatnment chemcals.

2.11.6.8 Sequence of Operation

2.
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NOTE: Choose the first set of brackets for
aut omatic chemnical feed systens. Choose the second
set of brackets for continuous chem cal feed systens.
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[ The chenicals shall be added based upon sensing the make-up water fl ow
rate and activating appropriate timers. A separate tiner shall be provided
for each chemical. The bl ow down shall be controlled based upon the
make-up water flow rate and a separate tinmer.] [The systemshall contain an
adj ustabl e val ve for continuous bl ow dowmn. The flowrate fromthe
appropriate chem cal tanks shall be manually set at the netering punp for
continuous chem cal feed.] The injection of the chemical required for

bi ol ogi cal control shall be controlled by a tiner which can be manually set
for proper chenmical feed. Tiner set points, blow down rates, and chenica
punp flow rates shall be determ ned and set by the water treatnent conpany.

.11.6.9 Test Kits

One test kit of each type required to determ ne the water quality as
outlined within the operation and mai nt enance manual s shall be provided.

.11.6.10 Bl eed Line
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NOTE: Delete the follow ng paragraph on bleed |ines
if an automatic chemical systemis chosen
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A bleed line with a flow val ve of the needl e-val ve type sized for the flow
requirement or fixed orifice shall be provided in the punp return to the
tower. The bleed line shall be extended to the nearest drain for

conti nuous di schar ge.

12 ELECTRI CAL WORK
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NOTE:
1. Show the electrical characteristics, notor

starter type(s), enclosure type, and maxi numrpmin
t he equi pnent schedul es on the draw ngs.
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2. \Were reduced-voltage notor starters are
recomended by the manufacturer or required

ot herwi se, specify and coordinate the type(s)
required in Section 26 20 00 | NTERI OR DI STRI BUTI ON
SYSTEM  Reduced-voltage starting is required when
full voltage starting will interfere with other

el ectrical equiprment and circuits and when
recomended by the manufacturer. \Were adjustable
speed drives (SD) are specified, reference Section
26 29 23 VARI ABLE FREQUENCY DRI VE SYSTEMS UNDER 600
VOLTS. The nethods for cal culating the econony of
usi ng an adj ustable speed drive is described in FCC
3-520-01 DESI GN: | NTERI OR ELECTRI CAL SYSTEMS
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Provide notors, controllers, integral disconnects, contactors, and controls
with their respective pieces of equi pnent, except controllers indicated as
part of motor control centers. Provide electrical equipnment, including
notors and wiring, as specified in Section 26 20 00 | NTERI OR DI STRI BUTI ON
SYSTEM Manual or automatic control and protective or signal devices
required for the operation specified and control wiring required for
controls and devices specified, but not shown, shall be provided. For
packaged equi prrent, the manufacturer shall provide controllers including
the required nonitors and timed restart.

Provi de high efficiency type, single-phase, fractional -horsepower
alternating-current nmotors, including notors that are part of a system in
accordance with NEVA MG 11.

Provi de pol yphase, squirrel-cage medi uminduction notors, including notors
that are part of a system that neet the efficiency ratings for pren um
efficiency notors in accordance with NEMA MG 1. Provide nmotors in
accordance with NEVA MG 1 and of sufficient size to drive the |oad at the
speci fied capacity wi thout exceeding the naneplate rating of the notor.

Motors shall be rated for continuous duty with the encl osure specified.

Mot or duty requirenents shall allow for maxi mum frequency start-stop
operation and m ni rum encountered interval between start and stop. Motor
torque shall be capable of accelerating the connected | oad within 20
seconds with 80 percent of the rated voltage nmaintained at notor termnals
during one starting period. Provide notor starters conplete with thernal
overl oad protection and ot her necessary appurtenances. Mtor bearings
shall be fitted with grease supply fittings and grease relief to outside of
t he encl osure.

[ Where two-speed or variabl e-speed notors are indicated, solid-state
vari abl e-speed controllers may be provided to acconplish the sane function
Use solid-state variabl e-speed controllers for notors rated 7.45 kW0 hp or
| ess and adjustable frequency drives for larger notors.] [Provide variable
frequency drives for notors as specified in Section 26 29 23 VARI ABLE
FREQUENCY DRI VE SYSTEMS UNDER 600 VOLTS.]

.13 PAI NTI NG OF NEW EQUI PMENT

New equi pnent painting shall be factory applied or shop applied, and shal
be as specified herein, and provided under each individual section
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2.13.1 Factory Painting Systemns

Manuf acturer's standard factory painting systens may be provided. The
factory painting systemapplied will withstand 125 hours in a salt-spray
fog test, except that equi prment |ocated outdoors shall w thstand 500 hours
in a salt-spray fog test.

Salt-spray fog test shall be in accordance with ASTM B 117, and for that
test, the acceptance criteria shall be as follows: inmediately after

conpl etion of the test, the paint shall show no signs of blistering,
wrinkling, or cracking, and no | oss of adhesion; and the specinen shal

show no signs of rust creepage beyond 3 mr 0.125 inch on either side of the
scratch mark. The filmthickness of the factory painting system applied on
the equi prent shall not be less than the filmthickness used on the test
speci nen.

I f manufacturer's standard factory painting systemis being proposed for
use on surfaces subject to tenperatures above 50 degrees C 120 degrees F
the factory painting systemshall be designed for the tenperature service

2.13.2 Shop Painting Systenms for Metal Surfaces

Clean, retreat, prinme and paint netal surfaces; except al um num surfaces
need not be painted. Apply coatings to clean dry surfaces. Cean the
surfaces to renove dust, dirt, rust, oil and grease by w re brushing and
sol vent degreasing prior to application of paint, except nmetal surfaces
subject to tenperatures in excess of 50 degrees C 120 degrees F shall be
cl eaned to bare netal.

Where hot-di p gal vani zed steel has been cut, resulting surfaces with no
gal vani zing shall be coated with a zinc-rich coating confornming to
ASTM D 520, Type I.

Where nore than one coat of paint is specified, apply the second coat after
the preceding coat is thoroughly dry. Lightly sand danaged painting and
retouch before applying the succeeding coat. Color of finish coat shall be
al um num or |ight gray.

a. Tenperatures Less Than 50 Degrees C 120 Degrees F:. |Imediately
after cleaning, the netal surfaces subject to tenperatures |ess
than 50 degrees C 120 degrees F shall receive one coat of
pretreatment primer applied to a minimumdry filmthickness of

0.0076 mr 0.3 m |, one coat of prinmer applied to a m ni mumdry
filmthickness of 0.0255 mr one nil; and two coats of enanel
applied to a mninmumdry filmthickness of 0.0255 m one m | per
coat .

b. Tenperatures Between 50 and 205 degrees C120 and 400 egrees F:
Met al surfaces subject to tenperatures between 50 and 205 degrees C
120 and 400 degrees F shall receive two coats of 205 degrees C
400 degrees F heat-resisting enanel applied to a total m ninmum
t hi ckness of 0.05 mm2 nils.

c. Tenperatures G eater Than 205 Degrees C 400 degrees F. Metal
surfaces subject to tenperatures greater than 205 degrees C 400
degrees F shall receive two coats of 315 degrees C 600 degrees F
heat-resisting paint applied to a total mninumdry filmthickness
of 0.05 mr 2 nils.
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2.14 FACTORY APPLI ED | NSULATI ON

Factory insulated itens installed outdoors are not required to be
fire-rated. As a mininmum factory insulated itens installed indoors shal
have a flane spread i ndex no higher than 75 and a snoke devel oped i ndex no
hi gher than 150. Factory insulated itens (no jacket) installed indoors and
which are located in air plenuns, in ceiling spaces, and in attic spaces
shal |l have a flame spread i ndex no higher than 25 and a smoke devel oped

i ndex no higher than 50. Flane spread and snoke devel oped i ndexes shall be
determ ned by ASTM E 84.

I nsul ation shall be tested in the sanme density and installed thickness as
the material to be used in the actual construction. Material supplied by a
manuf acturer with a jacket shall be tested as a conposite materi al

Jackets, facings, and adhesives shall have a flanme spread i ndex no higher
than 25 and a snoke devel oped i ndex no higher than 50 when tested in
accordance with ASTM E 84.

2.15 NAVEPLATES
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NOTE: In a salt water environment, substitute
accept abl e non-corrodi ng netal such as but not
limted to nickel-copper, 304 stainless steel, or

monel .  Alumi numis unacceptable. Nomenclature (or
systemidentification) should be established by the
desi gner.
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Maj or equi prent i ncl udi ng punps, punp notors, expansion tanks, and air
separator tanks shall have the manufacturer's nane, type or style, nodel or
serial nunber on a plate secured to the item of equipnent. The nanepl ate
of the distributing agent will not be acceptable. Plates shall be durable
and | egi bl e t hroughout equi pment |ife and nade of [anodized

al um nunj[stainless steel][__ ]. Plates shall be fixed in pron nent

| ocations with nonferrous screws or bolts.

2.16 RELATED COVPONENTS/ SERVI CES

2.16.1 Drain and Make-Up Water Piping
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NOTE: Indicate all drain and nmakeup water piping on
t he draw ngs.
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Requi renents for drain and nmake-up water piping and backfl ow preventer's is
specified in Section 22 00 00 PLUMBI NG SYSTEMS

2.16.2 Cat hodi ¢ Protection

Requirenents for cathodic protection systens is specified in [Section

26 42 14.00 10 CATHCDI C PROTECTI ON SYSTEM ( SACRI FI Cl AL ANOCDE)] [ Section

26 42 14.00 10 CATHODI C PROTECTI ON SYSTEM ( GALVANI C ANCDE) ANCDE) ] [ and]
[Section 26 42 17.00 10 CATHODI C PROTECTI ON SYSTEM (| MPRESSED
CURRENT) ] [ Section 26 42 19.00 20 CATHODI C PROTECTI ON BY | MPRESSED CURRENT] .
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.16.3 Field Applied Insulation

Requirenments for field applied insulation is specified in Section 23 07 00
THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

.16.4 Field Applied Insulation

Requirenments for field installed insulation is specified in Section 23 07 00
THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS, except as suppl enented and
nodi fied by this specification section

.16.5 Fiel d Painting

Requi rements for painting of surfaces not otherwi se specified, and finish
painting of itens only prinmed at the factory, are specified in Section
09 90 OOPAI NTI NG, GENERAL.

[2.16.5.1 Col or Codi ng
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NOTE: Col or coding for piping identification
required by the using agency will be devel oped and
inserted in the "Col or Code Schedule" in Section 09
90 00 PAI NTING GENERAL. For Air Force
Installations, piping will be color-coded in
accordance with Attachnent 4 of AFM 88-15.
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Requi renents for color coding for piping identification are specified in
Section 09 90 00 PAI NTI NG AND COATI NGS

1[2.16.5.2 Col or Codi ng For Hi dden Pi ping
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NOTE: Use this paragraph for Arny projects only.
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NOTE: Col or Codi ng Schene may be deleted in
accordance with Notes in Section 22 00 00 PLUMBI NG
GENERAL PURPOCSE.
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A col or coding schene for |ocating hidden piping shall be in accordance
with [Section 22 00 00 PLUMBI NG CENERAL PURPCSE] [ Section 22 00 70
PLUMBI NG HEALTHCARE FACI LI TI ES] .

] PART 3 EXECUTI ON

3.1 | NSTALLATI ON

Cut pipe accurately to neasurenents established at the jobsite, and work
into place without springing or forcing, conpletely clearing all w ndows,
doors, and other openings. Cutting or other weakening of the building
structure to facilitate piping installation is not permtted w thout
witten approval. Cut pipe or tubing square, renove burrs by reamnmi ng, and
fashion to pernit free expansion and contraction w thout causing damage to
the building structure, pipe, joints, or hangers.
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Notify the Contracting Officer in witing at |east 15 cal endar days prior
to the date the connections are required. btain approval before
interrupting service. Furnish materials required to make connections into
exi sting systens and perform excavating, backfilling, conpacting, and other
incidental |abor as required. Furnish |abor and tools for naking actua
connections to existing systens.

3.1.1 el di ng

Provi de wel ding work specified this section for piping systens in
conformance with ASVME B31.9, as nodified and suppl enented by this
specification section and the acconpanying drawi ngs. The wel di ng work
includes: qualification of welding procedures, welders, welding operators,
brazers, brazing operators, and nondestructive exam nation personnel

mai nt enance of wel ding records, and exam nation mnet hods for welds.

3.1.1.1 Enpl oyer's Record Docunents (For \Wél di ng)

Subnmit for review and approval the follow ng docunentation. This
docunent ati on and the subject qualifications shall be in conpliance with
ASME B31. 9.

a. List of qualified welding procedures that is proposed to be used
to provide the work specified in this specification section

b. List of qualified welders, brazers, welding operators, and brazing
operators that are proposed to be used to provide the work
specified in this specification section

c. List of qualified weld exam nation personnel that are proposed to
be used to provide the work specified in this specification
section.

3.1.1.2 Wel di ng Procedures and Qualifications

a. Specifications and Test Results: Submt copies of the welding
procedures specifications and procedure qualification test results
for each type of welding required. Approval of any procedure does
not relieve the Contractor of the responsibility for producing
acceptable welds. Submit this information on the forns printed in
ASME BPVC SEC | X or their equival ent.

b. Certification: Before assigning welders or welding operators to
the work, submit a list of qualified welders, together with data
and certification that each individual is performance qualified as
specified. Do not start welding work prior to submtting welder,
and wel di ng operator qualifications. The certification shal
state the type of welding and positions for which each is
qualified, the code and procedure under which each is qualifi ed,
date qualified, and the firmand individual certifying the
qualification tests.

3.1.1.3 Exam nati on of Piping Wl ds
Conduct non-destructive exam nations (NDE) on piping welds and brazing and
verify the work neets the acceptance criteria specified in ASVE B31.9. NDE

on piping welds covered by ASME B31.9 is visual inspection only. Subnit a
pi pi ng wel ds NDE report neeting the requirenents specified in ASME B31. 9.
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3.1.1.4 Wlding Safety

Wel ding and cutting safety requirenents shall be in accordance with
AWS 749. 1.

3.1.2 Directional Changes

Make changes in direction with fittings, except that bending of pipe 100 nm
4 inches and snaller is permtted, provided a pipe bender is used and w de
weep bends are formed. Mtering or notching pipe or other simlar
construction to formelbows or tees is not permtted. The centerline

radi us of bends shall not be less than 6 dianeters of the pipe. Bent pipe
showi ng ki nks, winkles, flattening, or other nmalformations is not
accept abl e.

3.1.3 Functional Requirenents

Pitch horizontal supply mains down in the direction of flow as indicated.
The grade shall not be less than 2 mmin 1 m 1 inch in 40 feet. Reducing
fittings shall be used for changes in pipe sizes. Cap or plug open ends of
pi pel i nes and equi prent during installation to keep dirt or other foreign
materials out of the system

Pi pe not otherw se specified shall be uncoated. Connections to appliances
shall be made with malleable iron unions for steel pipe 65 nmr 2-1/2 inches
or less in dianeter, and with flanges for pipe 80 mr 3 i nches and above in
di ameter. Connections between ferrous and copper piping shall be
electrically isolated fromeach other with dielectric waterways or

fl anges.

Piping located in air plenunms shall conformto NFPA 90A requirenments. Pipe
and fittings installed in inaccessible conduits or trenches under concrete
floor slabs shall be welded. Equipnent and piping arrangenents shall fit
into space allotted and all ow adequat e accept abl e cl earances for
installation, replacenent, entry, servicing, and naintenance. El ectric
isolation fittings shall be provided between dissinilar netals.

3.1.4 Fittings and End Connecti ons
3.1.4.1 Threaded Connections

Thr eaded connections shall be nade with tapered threads and nade tight with
PTFE tape conplying with ASTM D 3308 or equival ent thread-joint conmpound
applied to the male threads only. Not nore than three threads shall show
after the joint is nmade.

3.1.4.2 Brazed Connecti ons

Brazi ng, AW BRH, except as nodified herein. During brazing, the pipe and
fittings shall be filled with a pressure regulated inert gas, such as
nitrogen, to prevent the formation of scale. Before brazing copper joints,
both the outside of the tube and the inside of the fitting shall be cl eaned
with a wire fitting brush until the entire joint surface is bright and
clean. Do not use brazing flux. Surplus brazing material shall be renoved
at all joints. Steel tubing joints shall be nade in accordance with the
manuf acturer's recomrendati ons. Piping shall be supported prior to brazing
and not be sprung or forced.
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3.1.4.3 Wl ded Connecti ons

Branch connections shall be made with wel ding tees or forged wel ding branch
outlets. Pipe shall be thoroughly cleaned of all scale and foreign natter
before the piping is assenbled. During welding, the pipe and fittings
shall be filled with an inert gas, such as nitrogen, to prevent the
formati on of scale. Beveling, alignment, heat treatnent, and inspection of
wel d shall conformto ASME B31.9. Weld defects shall be renobved and

rewel ded at no additional cost to the Governnment. Electrodes shall be
stored and dried in accordance with AW D1.1/D1. 1V or as recomended by the
manuf acturer. Electrodes that have been wetted or that have | ost any of
their coating shall not be used.

3.1.4.4 G ooved Mechani cal Connecti ons

Prepare grooves in accordance with the coupling manufacturer's
instructions. Pipe and groove dinensions shall conply with the tol erances
specified by the coupling manufacturer. The dianeter of grooves nade in
the field shall be neasured using a "go/no-go" gauge, vernier or dia
caliper, or narrow | and mcronmeter, or other method specifically approved
by the coupling manufacturer for the intended application. G oove width
and di nensi on of groove fromend of pipe shall be neasured and recorded for
each change in grooving tool setup to verify conpliance with coupling
manuf acturer's tolerances. Gooved joints shall not be used in conceal ed
| ocations, such as behind solid walls or ceilings, unless an access pane
is shown on the drawi ngs for servicing or adjusting the joint.

3.1.4.5 Fl ared Connecti ons

When flared connections are used, a suitable |ubricant shall be used
between the back of the flare and the nut in order to avoid tearing the
flare while tightening the nut.

3.1.4.6 Fl anges and Uni ons

Except where copper tubing is used, union or flanged joints shall be
provided in each line inmedi ately preceding the connection to each pi ece of
equi prrent or material requiring maintenance such as coils, punps, contro
val ves, and other simlar itens. Flanged joints shall be assenbl ed square
end tight with matched fl anges, gaskets, and bolts. Gaskets shall be
suitable for the intended application

3.1.5 Val ves

I sol ation gate or ball valves shall be installed on each side of each piece
of equiprent, at the mdpoint of all |ooped nains, and at any other points
i ndicated or required for draining, isolating, or sectionalizing purpose.

| sol ation valves may be omitted where bal ancing cocks are installed to
provi de both bal ancing and isolation functions. Each valve except check
val ves shall be identified. Valves in horizontal lines shall be installed
with stens horizontal or above.

3.1.6 Air Vents

Air vents shall be provided at all high points, on all water coils, and
where indicated to ensure adequate venting of the piping system
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3.1.7 Dr ai ns

Drains shall be provided at all | ow points and where indicated to ensure
conpl ete drai nage of the piping. Drains shall be accessible, and shal
consi st of nipples and caps or plugged tees unless otherw se indicated.

3.1.8 Fl exi bl e Pi pe Connectors
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NOTE: Fl exible pipe connectors will be provided
where required to absorb expansion and contraction

i solate vibration, absorb noise, conpensate offset
notion, absorb continuous flexing, and relieve

equi prent from pi pi ng stresses. \Were flexible pipe
connectors are needed to correct lateral, parallel
and angul ar nisalignnent, their use will be Iimted
to maxi num of fset as recomrended, in witing, by the
manufacturer. Flexible pipe connectors will only be

used on water piping.
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Connectors shall be attached to conponents in strict accordance with the
| atest printed instructions of the manufacturer to ensure a vapor tight
joint. Hangers, when required to suspend the connectors, shall be of the
type recomrended by the flexible pipe connector manufacturer and shall be
provided at the intervals recomended.

3.1.9 Tenper at ure Gauges

Tenperature gauges shall be | ocated on cool ant supply and return piping at
each heat exchanger, on condenser water piping entering and | eaving a
condenser, at each automatic tenperature control device without an integra
thermoneter, and where indicated or required for proper operation of

equi pnent. Thermal wells for insertion thernoneters and thernostats shal
extend beyond thernmal insulation surface not less than 25 mr 1 inch.

3.1.10 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69,
except as supplenmented and nodified in this specification section. Pipe
hanger types 5, 12, and 26 shall not be used. Hangers used to support

piping 50 mm (2 inches) 2 inches and |larger shall be fabricated to permt
adequat e adjustnent after erection while still supporting the load. Piping
subj ected to vertical novenment, when operating tenperatures exceed anbient
tenperatures, shall be supported by variable spring hangers and supports or
by constant support hangers.

3.1.10.1 Hanger s

Type 3 shall not be used on insulated piping. Type 24 may be used only on
trapeze hanger systens or on fabricated franes.

3.1.10.2 I nserts
Type 18 inserts shall be secured to concrete fornms before concrete is

pl aced. Continuous inserts which allow nore adjustments nay be used if
they otherwi se neet the requirenments for Type 18 inserts.
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3.1.10.3 C d anps

Type 19 and 23 C-clanmps shall be torqued per M5SS SP-69 and have both
| ocknuts and retaining devices, furnished by the manufacturer
Fi el d-fabricated Cclanp bodies or retaining devices are not acceptable.

3.1.10.4 Angle Attachnents

Type 20 attachnents used on angles and channel s shall be furnished with an
added mal | eabl e-iron heel plate or adapter

3.1.10.5 Saddl es and Shi el ds

VWhere Type 39 saddle or Type 40 shield are permitted for a particul ar pipe
attachment application, the Type 39 saddl e, connected to the pipe, shall be
used on all pipe 100 nm4 inches and |arger when the tenperature of the
nmediumis 16 degrees C 60 degrees F or higher. Type 40 shields shall be
used on all piping less than 100 mr 4 inches and all piping 100 n4 inches
and larger carrying medium|less than 16 degrees C 60 degrees F. A high
density insulation insert of cellular glass shall be used under the Type 40
shield for piping 50 m 2 inches and | arger.

3.1.10.6 Hori zontal Pipe Supports

Hori zontal pipe supports shall be spaced as specified in M5S SP-69 and a
support shall be installed not over 300 nm1 foot fromthe pipe fitting
joint at each change in direction of the piping. Pipe supports shall be
spaced not over 1.5 m 5 feet apart at valves. [Pipe hanger |oads suspended
fromsteel joist with hanger | oads between panel points in excess of 23 kg
50 pounds shall have the excess hanger | oads suspended from panel points.]

3.1.10.7 Vertical Pipe Supports

Vertical pipe shall be supported at each floor, except at slab-on-grade,
and at intervals of not nore than 4.5 nm 15 feet, not nore than 2.4 n 8 feet
fromend of risers, and at vent term nations.

3.1.10.8 Pi pe CGui des

Type 35 gui des using, steel, reinforced pol ytetrafluoroethyl ene (PTFE) or
graphite slides shall be provided where required to allow | ongitudinal pipe
novenent. Lateral restraints shall be provided as required. Slide
materials shall be suitable for the system operating tenperatures,

at nospheric conditions, and bearing | oads encountered.

3.1.10.9 Steel Slides

Where steel slides do not require provisions for restraint of latera
novenent, an alternate gui de method nay be used. On piping 100 nr 4 inches
and | arger, a Type 39 saddle shall be used. On piping under 100 mr 4

i nches, a Type 40 protection shield my be attached to the pipe or
insulation and freely rest on a steel slide plate.

3.1.10.10 Mul tiple Pipe Runs
In the support of multiple pipe runs on a common base menber, a clip or
clanp shall be used where each pipe crosses the base support nenber.

Spaci ng of the base support nenbers shall not exceed the hanger and support
spacing required for an individual pipe in the multiple pipe run
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3.1.10.11 Sei sm ¢ Requirenents
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NOTE: Use this subparagraph for Arnmy projects only.
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NOTE: Provide seisnic details, if a Government
designer (either Corps office of AVE) is the

Engi neer of Record, and show on the draw ngs.

Del ete the bracketed phrase if no seisnmic details
are provided. Sections 13080 SEI SM C PROTECTI ON FOR
M SCELLANEQUS EQUI PMENT and 15070A SEI SM C
PROTECTI ON FOR MECHANI CAL EQUI PMENT, properly
edited, nmust be included in the contract docunents.
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Pi ping and attached val ves shall be supported and braced to resist seisnmic
| oads as specified under Sections 13 48 00 SEI SM C PROTECTI ON FOR

M SCELLANEQUSEQUI PMENT and 13 48 00.00 10 SEI SM C PROTECTI ON FOR MECHANI CAL
EQUI PMENT [as shown on the drawi ngs]. Structural steel required for
reinforcement to properly support piping, headers, and equi pnent but not
shown shall be provided under this section. WMaterial used for support

shal |l be as specified under Section 05 12 00 STRUCTURAL STEEL.

3.1.10.12 Structural Attachments

Attachnment to building structure concrete and nmasonry shall be by cast-in
concrete inserts, built-in anchors, or masonry anchor devices. Inserts and
anchors shall be applied with a safety factor not less than 5. Supports
shal |l not be attached to netal decking. Supports shall not be attached to
the underside of concrete filled floors or concrete roof decks unless
approved by the Contracting Oficer. Msonry anchors for overhead
applications shall be constructed of ferrous materials only. Structura
steel brackets required to support piping, headers, and equi pnent, but not
shown, shall be provided under this section. Material used for support
shal |l be as specified under Section 05 12 00 STRUCTURAL STEEL.

3.1.11 Pi pe Alignnent Quides

Pi pe alignnent guides shall be provided where indicated for expansion

| oops, offsets, and bends and as recomrended by the nanufacturer for
expansion joints, not to exceed 1.5 m 5 feet on each side of each expansion
joint, and in lines 100 mr 4 inches or smaller not nore than 600 mr 2 feet
on each side of the joint.

3.1.12 Pi pe Anchors
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NOTE: Designer shall indicate |ocations and details
of pipe anchors on the design draw ngs.
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Anchors shall be provided where indicated. Unless indicated otherw se,
anchors shall conply with the requirenments specified. Anchors shall consi st
of heavy steel collars with lugs and bolts for clanping and attaching
anchor braces, unless otherw se indicated. Anchor braces shall be
installed in the nost effective manner to secure the desired results using
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t ur nbuckl es where required.

Supports, anchors, or stays shall not be attached where they will injure
the structure or adjacent construction during installation or by the weight
of expansion of the pipeline. Were pipe and conduit penetrations of vapor
barrier sealed surfaces occur, these itens shall be anchored i mediately
adj acent to each penetrated surface, to provide essentially zero novenent
wi thin penetration seal

.1.13 Bui | di ng Surface Penetrations

Sl eeves shall not be installed in structural nenbers except where indicated
or approved. Except as indicated otherw se piping sleeves shall conply
with requirements specified. Sleeves in nonload bearing surfaces shall be
gal vani zed sheet netal, conforming to ASTM A 653/ A 653N, Coating O ass

G 90, 1.0 nmr 20 gauge. Sleeves in |load bearing surfaces shall be uncoated
carbon steel pipe, conforning to ASTM A 53/ A 53, [Schedul e 30][ Schedul e
20] [ Standard weight]. Sealants shall be applied to noisture and oil-free
surfaces and el astonmers to not less than 13 mr 1/2 inch depth. Sl eeves
shall not be installed in structural menbers.

.1.13.1 Refrigerated Space

Refrigerated space building surface penetrations shall be fitted with

sl eeves fabricated fromhand-lay-up or helically wound, fibrous glass

rei nforced pol yester or epoxy resin with a m ni mumthickness equal to

equi val ent size Schedul e 40 steel pipe. Sleeves shall be constructed with
integral collar or cold side shall be fitted with a bonded slip-on flange
or extended coll ar.

In the case of masonry penetrations where sleeve is not cast-in, voids
shall be filled with latex m xed nortar cast to shape of sleeve and

fl ange/ external collar type sleeve shall be assenbled with butyl el astoner
vapor barrier seal ant through penetration to cold side surface vapor
barrier overlap and fastened to surface with nmasonry anchors.

Integral cast-in collar type sleeve shall be flashed [as indicated.] [with

not |less than 100 mr 4 inches of cold side vapor barrier overlap of sleeve

surface.] Normally noninsul ated penetrating round surfaces shall be seal ed
to sl eeve bore with nechanically expandabl e seals in vapor tight nmanner and
remai ni ng warm and col d side sleeve depth shall be insulated with not |ess

than [100]]__ Iy [4]] ] inches of foaned-in-place rigid polyurethane
or foaned-in-place silicone el astoner.

Vapor barrier sealant shall be applied to finish warm side insulation
surface. Warm side of penetrating surface shall be insul ated beyond vapor
barrier sealed sleeve insulation for a distance which prevents
condensation. Wres in refrigerated space surface penetrating conduit
shal |l be sealed with vapor barrier plugs or conpound to prevent noisture
m gration through conduit and condensation therein.

.1.13.2 Ceneral Service Areas

Each sl eeve shall extend through its respective wall, floor, or roof, and
shall be cut flush with each surface. Pipes passing through concrete or
masonry wall or concrete floors or roofs shall be provided with pipe
sleeves fitted into place at the tine of construction. Sleeves shall be of
such size as to provide a mninmumof 6.35 mm 1/4 inch all-around cl earance
bet ween bare pi pe and sl eeves or between jacketed-insulation and sl eeves.
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Except in pipe chases or interior walls, the annular space between pipe and
sl eeve or between jacket over-insulation and sleeve shall be sealed in
accordance with Section 07 92 00 JO NT SEALANTS

3.1.13.3 Wat er pr oof Penetrations

Pi pes passing through roof or floor waterproofing nmenbrane shall be
installed through a 5.17 kg/sqg. m .17 ounce copper sleeve, or a 0.81 nm
0.032 inch thick alum num sl eeve, each within an integral skirt or flange.

Fl ashing sl eeve shall be suitably formed, and skirt or flange shall extend
not |less than 200 mr 8 inches fromthe pipe and be set over the roof or
floor menbrane in a trowel ed coating of bitum nous cenent. The flashing
sl eeve shall extend up the pipe a mnimumof 50 nmr 2 inches above the roof
or floor penetration. The annul ar space between the flashing sleeve and
the bare pipe or between the flashing sleeve and the netal -j acket-covered
insulation shall be sealed as indicated. Penetrations shall be seal ed by
either one of the follow ng nethods.

a. Waterproofing O anping Flange: Pipes up to and including 250 nm
10 i nches in diameter passing through roof or floor waterproofing
menbrane may be installed through a cast iron sleeve with caul ki ng
recess, anchor lugs, flashing clanp device, and pressure ring with
brass bolts. Waterproofing nenbrane shall be clanped into place
and seal ant shall be placed in the caul king recess.

b. Mdul ar Mechanical Type Sealing Assenbly: In lieu of a
wat er pr oofi ng cl anpi ng fl ange, a nodul ar mechani cal type sealing
assenbly may be installed. Seals shall consist of interlocking
synthetic rubber |inks shaped to continuously fill the annul ar
space between the pipe/conduit and sl eeve with corrosion protected
carbon steel bolts, nuts, and pressure plates. Links shall be
| oosely assenbled with bolts to forma continuous rubber belt
around the pipe with a pressure plate under each bolt head and
each nut.

After the seal assenbly is properly positioned in the sleeve,
tightening of the bolt shall cause the rubber sealing elenments to
expand and provide a watertight seal rubber sealing elenments to
expand and provide a waterti ght seal between the pipe/conduit sea
bet ween the pi pe/conduit and the sleeve. Each seal assenbly shal
be sized as recommended by the nanufacturer to fit the

pi pe/ conduit and sl eeve involved. The Contractor electing to use
t he nodul ar mechani cal type seals shall provide sleeves of the
proper dianeters.

3.1.13. 4 Fi re- Rated Penetrati ons

Penetration of fire-rated walls, partitions, and floors shall be seal ed as
specified in Section 07 84 00 FlI RESTOPPI NG

3.1.13.5 Escut cheons

Fi ni shed surfaces where exposed pi ping, bare or insulated, pass through
floors, walls, or ceilings, except in boiler, utility, or equipnent roons,
shal | be provided with escutcheons. \Where sleeves project slightly from
floors, special deep-type escutcheons shall be used. Escutcheon shall be
secured to pipe or pipe covering.
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3.1.14 Access Panel s
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NOTE: To the extent possible, designer shal
i ndi cate |l ocations of access panels on the design
dr awi ngs.
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Access panel s shall be provided where indicated for all conceal ed val ves,
vents, controls, and additionally for itens requiring inspection or

mai nt enance. Access panels shall be of sufficient size and | ocated so that
the concealed itens nmay be serviced and naintai ned or conpletely renoved
and replaced. Access panels shall be as specified in[ Section 05 50 13

M SCELLANEQUS METAL FABRI CATI ONS][ Section 05 51 33 METAL LADDERS][ Section
05 52 00 METAL RAILINGS][ Section 05 51 00 METAL STAIRS].

3.2 ELECTRI CAL | NSTALLATI ON

Install electrical equiprment in accordance with NFPA 70 and manufacturers
instructions.

3.3 CLEANI NG AND ADJUSTI NG

Pi pes shall be cleaned free of scale and thoroughly flushed of all foreign
matter. A tenporary bypass shall be provided for all water coils to
prevent flushing water from passing through coils. Strainers and val ves
shal | be thoroughly cleaned. Prior to testing and bal ancing, air shall be
renoved fromall water systens by operating the air vents. Tenporary
neasures, such as piping the overflow fromvents to a collecting vesse
shal |l be taken to avoid water danmage during the venting process. Air vents
shal | be plugged or capped after the system has been vented. Contro

val ves and ot her m scel |l aneous equi prent requiring adjustnment shall be
adjusted to setting indicated or directed.

3.4 FI ELD TESTS

Field tests shall be conducted in the presence of the QC Manager or his
designated representative to verify systens conpliance with
specifications. Any material, equipment, instrunents, and personne
required for the test shall be provided by the Contractor

3.4.1 Equi pnrent and Conponent |sol ation

Prior to testing, equipnent and conponents that cannot withstand the tests
shal | be properly isol ated.

3.4.2 Pressure Tests

Each piping systemshall be hydrostatically tested at a pressure not |ess
than 1297 kPa (gage) 188 psig for period of time sufficient to inspect
every joint in the systemand in no case less than 2 hours. Test pressure
shall be nonitored by a currently calibrated test pressure gauge. Leaks
shal |l be repaired and piping retested until test requirenents are net. No
| eakage or reduction in gage pressure shall be all owed.

Leaks shall be repaired by rewel ding or replacing pipe or fittings.

Caul king of joints will not be permitted. Concealed and insul ated piping
shall be tested in place before concealing.
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Submit for approval pressure tests reports covering the above specified

pi ping pressure tests; describe the systens tested, test results, defects
found and repaired, and signature of the pressure tests' director. Cbtain
approval fromthe QC Manager before concealing piping or applying
insulation to tested and accepted piping.

. 4.3 Condenser Water Quality Test Reports

The condenser water system shall be anal yzed by the water treatnent
conpany a mininmumof once a nonth for a period of one year after system
acceptance. Submit for approval the specified condenser water quality test
reports. The analysis and resulting reports shall include the follow ng

i nformati on recorded in accordance with ASTM D 596.

Date of Sanple [ ]

Tenperat ure [ ] degrees C
Silica (S O2) [ ] ppm (ng/ 1)
| nsol ubl e [ ] ppm (ng/ 1)
Iron and Al umi num Oxi des [ ] ppm (ng/ 1)
Cal ci um ( Ca) [ ] ppm (ng/ 1)
Magnesi um ( My) [ ] ppm (ng/ 1)
Sodi um and Pot assi um (Na and K) [ ] ppm (ng/ 1)
Car bonate (HCOB) [ ] ppm (ng/ 1)
Sul fate (SO4) [ ] ppm (ng/ 1)
Chloride (d) [ | ppm (ng/ 1)
Nitrate (NOB) [ ] ppm (ng/ 1)
Turbidity [ ] unit

pH [ ]

Resi dual Chlorine [ ] ppm (noy/1)
Total Alkalinity [ ] epm (neq/1)
Non- Car bonat e Har dness [ ] epm (nmeq/ 1)
Tot al Hardness [ ] epm (meq/ 1)
Di ssol ved Sol i ds [ ] ppm (ng/ 1)
Fl uori ne [ ] ppm (ng/ 1)
Conductivity [ ] mcrnho/cm
Date of Sanple [ |

Tenperat ure [ ] degrees F.
Silica (S Q) [ ] ppm (ng/ 1)
| nsol ubl e [ ] ppm (ng/ 1)
Iron and Al um num Oxi des [ ] ppm (ng/ 1)
Cal ci um (Ca) [ ] ppm (ng/ 1)
Magnesi um ( My) [ ] ppm (ng/ 1)
Sodi um and Pot assi um (Na and K) [ ] ppm (ng/ 1)
Car bonat e ( HOCB) [ ] ppm (ng/ 1)
Sul fate (SO4) [ ] ppm (ng/ 1)
Chloride (d) [ | ppm (ng/ 1)
Nitrate (NOB) [ ] ppm (ng/ 1)
Turbidity [ ] unit

pH [ ]

Resi dual Chl ori ne [ ] ppm (ng/ 1)
Total Alkalinity [ ] epm (neq/1)
Non- Car bonat e Har dness [ 1 epm (neq/ 1)
Total Hardness [ ] epm (neq/ 1)
Di ssol ved Sol i ds [ ] ppm (ng/ 1)
Fl uori ne [ ] ppm (ng/ 1)
Conductivity [ ] mcrmho/cm
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3.4.4 Rel ated Field Inspections and Testing
3.4.4.1 Pi pi ng Wl ds

Exam nation of Piping Welds is specified in the paragraph above entitled
"Exam nation of Piping Wl ds".

3.4.4.2 HVAC TAB

Requirenments for testing, adjusting, and balancing (TAB) of HVAC water

pi pi ng, and associ ated equi pnent is specified in Section 23 05 93

TESTI NG, ADJUSTI NG, AND BALANCI NG Coordinate with the TAB team and
provi de support personnel and equi prrent as specified in Section 23 05 93
TESTI NG, ADJUSTI NG AND BALANCI NG to assist TAB teamto neet the TAB work
requirenents.

3.5 I NSTRUCTI ON TO GOVERNVENT PERSONNEL

Furni sh the services of conpetent instructors to give full instruction to
the designated Covernnent personnel in the adjustment, operation, and

mai nt enance, including pertinent safety requirenents, of the [chilled
water,] [chilled-hot water,][ and][ condenser water piping systen]s]].
Instructors shall be thoroughly familiar with all parts of the installation
and shall be instructed in operating theory as well as practical operation
and mai ntenance work. Submit a lesson plan for the instruction course for
approval. The lesson plan and instruction course shall be based on the
approved operation and mai ntenance data and mai nt enance manual s.

Conduct a training course for the operating staff and nmai ntenance staff

sel ected by the Contracting Officer. Gve the instruction during the first
regul ar work week after the equiprment or system has been accepted and
turned over to the Government for regul ar operation. The number of

man- days (8 hours per day) of instruction furnished shall be [one
man-day.][[__] continuous man-days]. Use approximately half of the tine
for classroominstruction and the other time for instruction at the

| ocation of equiprment or system

When significant changes or nodifications in the equi pment or systemare
made under the terns of the contract, provide additional instruction to
acquai nt the operating personnel with the changes or nodifications.

[3.6 ONE- YEAR | NSPECTI ON REPORT FOR COCLI NG WATER
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NOTE: Include this paragraph and the correspondi ng
submittal requirenents if the piping specified by
this specification is to be used in conjunction with
either a cooling tower and/or water-cooled

refrigeration/air-conditioning equipnent.
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At the conclusion of the one year period, each connecting [cooling tower]
[and] [liquid chiller condenser] inspect for problens due to corrosion
scal e, and biological growth. |f the equipnent is found not to conformto
t he manuf acturers recommended conditions, and the water treatnent conpany
recomrendat i ons have been foll owed; the water treatnent conpany shal
provide all chenicals and | abor for cleaning or repairing the equi pnent as
required by the manufacturer's recomendati ons. ]
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End of Section --
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