EE R R Ik R I R R R I I O I R R I R O I R R I R R I I O R O

USACE / NAVFAC / AFCESA / NASA UFGS-43 15 00.00 20 (April 2006)

Preparing Activity: NAVFAC Repl aci ng wi t hout change
UFGS- 15211N (August 2003)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS
Ref erences are in agreenent with UVRL dated January 2010
ER I I I R Sk R S S S I R I S I I I R R S I I R R R R I R I I I I I O R R I I O
SECTI ON TABLE OF CONTENTS

DI VI SION 43 - PROCESS GAS AND LI QUI D HANDLI NG, PURI FI CATI ON, AND STORAGE
EQUI PVENT

SECTI ON 43 15 00.00 20
LOW PRESSURE COWPRESSED Al R Pl PI NG ( NON- BREATHI NG Al R TYPE)

04/ 06

PART 1 GENERAL

REFERENCES

RELATED REQUI REMENTS

SUBM TTALS

QUALI TY ASSURANCE
.1 Welding procedures and qualifications
.4.1.1 Butt Wl ded Joints

Enpl oyer's Record Documents

Wl di ng Procedures and Qualifications
.1
.2

i
PRWN PR
el e

ol
WNRORARRWON

Certification
Renewal of Qualification
Equi prent Dat a
AFETY PRECAUTI ONS
Tenmperature Restriction
Rot ati ng Equi pnent
Wel di ng and Brazing

w w

PART 2 PRCODUCTS

2.1 LOW PRESSURE Al R COVPRESSOR, 7 1/2 TO 224 KW 10 TO 300 HP
2.2 LOW PRESSURE Al R COVPRESSOR UNI'T, LESS THAN 7 1/2 kW 10 HP
2.2.1 Conpressor and Receiver Capacity
2.2.2 Mount i ng
2.2.3 Conpr essor Type
2.2. 4 Nanepl at e
2.2.5 Recei ver
2.2.6 Recei ver Condensate Drain
2.2.7 Conpressor Accessories
2.2.8 Cont r ol
2.2.9 Mot or
2.2.10 Starter
2.2.11 Noi se
2.3 LOW PRESSURE Al R RECEI VER
2.4 LOW PRESSURE COVPRESSED Al R DRYERS

SECTION 43 15 00.00 20 Page 1



NRNNNONNNNNAONNN

ONNONNNNNNNNNNN

NNNNN
=
=

o1o1 oo ¢ i
ORWNRCWN R

o1 010101 O

[e¢]

NNNNNNNNNNNNNNNNNNNNNN

OW PRESSURE COWMPRESSED Al R DRYER ( CHI LLED WATER TYPE)

Air Circuit
Refrigeration System
I nstrunentati on and Control

Air Circuit

Chilled Water Circuit
Refrigeration System

I nstrunentati on and Control
Temperature | ndicators

DESI CCANT Al R DRYERS

LOW PRESSURE COVPRESSED Al R PI PI NG AND ACCESSORI ES

©CONOUIANNNNNNNNWNR

1
1
1
1
1

0
1
2
3
4

W W W wwwww
O~NO U WN

St eel Piping
Copper Tubi ng
Val ves

.1 Gat e Val ves

A obe and Angl e Val ves
Pressure Reduci ng Val ves
Saf ety Val ves

Check Val ves

Pressure Regul ators
Needl e Val ves

Bal | Val ves

Pressure Gages

Hangers and Supports

Qui ck Di sconnect Couplings
Single Cartridge Type Filters
Strainers

Tr aps

Lubricators

Fl exi bl e Connecti ons

Di el ectric Unions
Tetraf | uor oet hyl ene Tape
Hose Reel Assenbly

SLEEVES

1

8.2
VALVE BOX
| DENTI FI CATI ON LABELS FOR PI PI NG

POWWRPRRPOWWWLWERRERE
oRpRPRPORRPRRRRRPRONE

BURI ED UTI LI TY WARNI NG AND | DENTI FI CATI ON TAPE

Fl oor Sl abs, Roof Sl abs, and Qutside Walls Above and Bel ow G ade

Partitions

FRESH WATER
SCURCE QUALI TY CONTROL

EXECUTI ON

| NSTALLATI ON

o1 o1 o1

Wwwww
R wWN R

Excavati on and Backfilling

Corrosion Protection

Pi pi ng

Fittings

Cl earances for Wl ding

Cl eani ng and Fl ushi ng Procedures
Changes in Pipe Size

Drai nage and Flexibility
Threaded Joi nts

Wel di ng and Brazing Procedures

.1 Cl eani ng for Wl ding and Brazing
.2 Stress Cracking During Brazing
.3 Wl di ng or Brazing of Valves

Flare Fittings

SECTION 43 15 00.00 20 Page 2



3.1.7 Val ves
3.1.7.1 Gat e Val ves
3.1.7.2 G obe Val ves
3.1.7.3 Pr essur e- Reduci ng Val ves
3.1.8 Hangers and Supports
3.1.9 Pressure Gages
3.1.10 Strainers
3.1.11 Equi prent Foundat i ons
3.1.12 Equi prent Installation
3.1.13 Cl eani ng of System
3.1.14 Pi pe Sl eeves
3.1.15 Fl oor, Wall, and Ceiling Plates
3.1.16 Fl ashi ng for Buil di ngs
3.1.17 Uni ons and Fl anges
3.1.18 Pai nting of Piping and Equi pnent
3.1.19 Identification of Piping
3.1.20 Warni ng and ldentification Tape
3.2 CLEANI NG SI LVERBRAZED PI PI NG
3.2.1 Hot Fl ushi ng Met hod
3.2.2 Hot Recircul ati ng Fl ush Met hod
3.2.3 Col d Soak Method
3.3 FI ELD QUALI TY CONTRCL
3.3.1 Exami nati ons
3.3.1.1 Wel di ng Exami nati ons
3.3.1.2 Brazi ng Exami nations
3.3.2 Testing
3.3.2.1 General Requirenents, Testing
3.3.2.2 Hydrostatic Tests and Leak Ti ghtness Tests
3.3.2.3 Qperational Tests
3.4 | NSTRUCTI ON TO GOVERNVENT PERSONNEL

-- End of Section Table of Contents --

SECTION 43 15 00.00 20 Page 3



Rk bk kR IR R R Ik O O S S R AR Rk R R Rk O o O R Rk O R R R b I Rk o

USACE / NAVFAC / AFCESA / NASA UFGS- 43 15 00.00 20 (April 2006)
Preparing Activity: NAVFAC Repl aci ng wi t hout change
UFGS- 15211N (August 2003)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreenent with UVRL dated January 2010

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

SECTI ON 43 15 00. 00 20

LOW PRESSURE COWPRESSED Al R Pl PI NG ( NON- BREATHI NG Al R TYPE)
04/ 06

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

NOTE: This gui de specification covers the

requi renents for non-breathing air conpressed air
systens inside of buildings with pressures up to 862
kPa (gage) 125 psig.

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

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

Comment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of

Techni cal Proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnmitted as
a Criteria Change Request (CCR)

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R
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NOTE: Project requirements may require suppl ementa
i nformati on added to the paragraphs contai ned herein.

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

PART 1 GENERAL

1.1 REFERENCES

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

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.
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Use the Reference Wzard's Check Reference feature
when you add a RI D 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 issue dates.

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

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

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

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.

Al R- CONDI TI ONI NG HEATI NG AND REFRI GERATI ON | NSTI TUTE (AHRI)

AHRI 520 (2004) Performance Rating of Positive
Di spl acenent Condensing Units

AMERI CAN VELDI NG SCCI ETY ( AW5)

AWS D1.1/D1. 1M (2008; FErrata 2009) Structural Wl ding
Code - Steel
AWS Z49. 1 (2005) Safety in Welding, Cutting and

Al lied Processes

ASVE | NTERNATI ONAL ( ASME)

ASME Bl. 20.1 (1983; R 2006) Pipe Threads, Cenera
Pur pose (I nch)

ASME B16. 11 (2009) Forged Fittings, Socket-Wlding and
Thr eaded

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

ASME B16. 24 (2006) Cast Copper Alloy Pipe Flanges and

Fl anged Fittings: O asses 150, 300, 400,
600, 900, 1500, and 2500

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

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

ASME B16. 34 (2009) Vval ves - Flanged, Threaded and
Wl di ng End

ASME B16. 39 (2009) Standard for Malleable Iron
Threaded Pi pe Uni ons; C asses 150, 250,
and 300
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ASME B16. 9 (2007) Standard for Factory-Made W ought
Steel Buttwelding Fittings

ASME B31.1 (2007; Addenda 2008; Addenda 2009) Power
Pi pi ng

ASME B31.9 (2008) Building Services Piping

ASME B40. 100 (2005) Pressure Gauges and CGauge

Att achnent s

ASME B46. 1 (2002) Surface Texture (Surface Roughness,
Wavi ness and Lay)

ASME BPVC SEC I X (2007; Addenda 2008) Boiler and Pressure
Vessel Code; Section I X, Welding and
Brazing Qualifications

ASME BPVC SEC VIII D1 (2007; Addenda 2008) Boiler and Pressure
Vessel Code; Section VIII, Pressure
Vessel s Division 1 - Basic Coverage

ASTM | NTERNATI ONAL (ASTM

ASTM A 193/ A 193M (2009) Standard Specification for
Al |l oy-Steel and Stainless Steel Bolting
Materials for Hi gh-Tenperature Service

ASTM A 194/ A 194M (2009) Standard Specification for Carbon
and Alloy Steel Nuts for Bolts for
H gh- Pressure or Hi gh-Tenperature Servi ce,
or Both

ASTM A 53/ A 53M (2007) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Sean ess

ASTM B 88 (2009) Standard Specification for Seam ess
Copper Water Tube

ASTM B 88M (2005) Standard Specification for Seanl ess
Copper Water Tube (Metric)

ASTM D 1330 (2004) Rubber Sheet Gaskets

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

MBS SP-58 (2009) Standard for Pipe Hangers and
Supports - Materials, Design and
Manuf act ure

MBS SP- 69 (2003; R 2004) Standard for Pipe Hangers
and Supports - Sel ection and Application

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

MBS SP- 89 (2003) Pi pe Hangers and Supports -
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Fabrication and Installation Practices
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEMVA | CS 2 (2000; R 2005; Errata 2008) Standard for
I ndustrial Control and Systens:
Controllers, Contactors, and Overl oad
Rel ays Rated Not More than 2000 Volts AC
or 750 Volts DC. Part 8 - Di sconnect
Devices for Use in Industrial Control
Equi pnent

NEMA | CS 6 (1993; R 2006) Standard for Industrial
Control s and Systems Encl osures

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

NATI ONAL FLUI D POAER ASSOCI ATI ON ( NFLPA)
NFLPA T3.12.3 R2 (1992) Pressure Regul ator - Industrial Type
Pl PE FABRI CATI ON | NSTI TUTE ( PFI)

PFI ES 22 (2002; R 2006) Col or Codi ng of Piping
Materi al s

PLUVBI NG AND MECHANI CAL CONTRACTCORS ASSOCI ATI ON ( PMCA)

PPI C Sei smic Restraint (1982) CGuidelines for Seisnmic Restraints
of Mechani cal Systens and Pl unbi ng Systens

SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSQOCI ATl ON

( SMACNA)
SIVACNA 1650 (20080) Seism c Restraint Manual
Qui del i nes for Mechani cal Systenms - Second
Edition

SOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE J513 (1999) Refrigeration Tube Fittings -
Ceneral Specifications

THE SCOCI ETY FOR PROTECTI VE CQATI NGS ( SSPC)
SSPC SP 10 (2007) Near-Wite Blast O eaning
U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)
CID A-A- 59617 (Basic) Unions, Brass or Bronze, Threaded
Pi pe Connections and Sol der-Joi nt Tube

Connecti ons

FS A-A-1689 (Rev B) Tape, Pressure-Sensitive Adhesive,
(Plastic Film

FS A- A-58092 (Basic) Tape, Antiseize,
Pol yt et raf | uor oet hyl ene
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FS A- A- 60001 (Basic) Traps, Steam

FS F-F-351 (Rev F) Filters and Filter Elenents, Fluid
Pressure: Lubricating G|, Bypass and
Ful | Fl ow
FS QQ B-654 (Rev A; Notice 1) Brazing Alloys, Silver
FS WV S-2739 (Basic) Strainers, Sedinent: Pipeline,

Water, Air, Gas, G l, or Steam

FS XX- C- 2816 (Basic) Conpressor, Air, Reciprocating or
Rotary, Electric Mtor Driven, Stationary,
10 HP and Larger

U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
29 CFR 1910. 219 Mechani cal Power Transni ssion Apparat us
1.2 RELATED REQUI REMENTS

Section 23 03 00.00 20 BASI C MECHANI CAL MATERI ALS AND METHODS, applies to
this section, with the additions and nodifications specified herein.

1.3 SUBM TTALS

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

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

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

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

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

Choose the first bracketed itemfor Navy, Air Force

and NASA projects, or choose the second bracketed
itemfor Arny projects.
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Covernment approval is required for submittals with a "G designation
submittals not having a "G' designation are [for Contractor Quality Contro
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the CGovernment.] The follow ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES
SD- 03 Product Data

Ai r conpressor

Air Dryer

Al r receiver

Desi ccant air dryers

Desi ccant

Pi pe

Fittings

Val ves

Pressure gages

Hangers and supports

Qui ck di sconnect couplings

Filters

Strainers

Tr aps

Lubricators

Fl exi bl e connecti ons

Di el ectric unions

Hose reel assenbly

Val ve box

Identification |abels for piping

Tubi ng

For receivers, include Manufacturer's Data Report Form U1 or
U 1A

SD-06 Test Reports

Non- Destructive Exam nation (NDE) report for welding of piping

SECTI ON 43 15 00.00 20 Page 9



Leak tightness tests
SD-07 Certificates
Enpl oyer's record docunents
Wl di ng procedures and qualifications
O eani ng and fl ushi ng procedures
SD- 08 Manufacturer's Instructions
Air receiver

I ncl ude nmanufacturer's reconmended certification test procedure
and recommended procedure for cleaning, external painting, and
delivery preparation.

SD-10 Operation and Mai ntenance Data
Air conpressor, Data Package 4
Air dryer, Data Package 4

Submt in accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA.

SD- 11 d oseout Subnmittals
Post ed operating instructions for air conpressor
Post ed operating instructions air dryer

1.4 QUALI TY ASSURANCE

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

NOTE: The SMACNA Sei smic Restraint Manua
referenced in the paragraph bel ow shall be applied
to locations subject to significant risk of seisnic
i nduced | oads. The degree to which this nmanual is
to be used for contract drawi ngs and specifications
shal | be deternined by the designer of record in
coordi nation with the NAVFAC Engi neering Field

Di vi si on's Mechani cal Design Branch.

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Provide work specified in this section, including design, materials,
fabrication, assenbly, erection, installation, and exam nation, inspection
and testing of conpressed air systens in conformance with ASME B31.9[ and
SIVACNA 1650], as nodified and suppl enented by this specification section
and acconpanying drawings. |In ASME B31.1, ASME BPVC SEC VI D1, and

ASME BPVC SEC | X, the advisory provisions shall be considered mandatory, as
though the word "shall" had been substituted for "shoul d' wherever it
appears; reference to the "authority having jurisdiction" and "owner" shal
be interpreted to nmean the Contracting O ficer.
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1

4.1 Wl ding procedures and qualifications

Provi de wel ding work specified in this section for conpressed air piping
systens in conformance with ASVE B31.9, as nodified and suppl enmented by
this specification section and the acconpanyi ng draw ngs. The wel di ng
work includes: qualification of welding procedures, welders, welding
operators, and nondestructive exam nation personnel; naintenance of wel ding
records, and exam nati on nethods for wel ds.

.4.1.1 Butt Wl ded Joints

Butt welded joints shall be full penetration joints.

4.2 Enpl oyer's Record Docunents

Submit to the ROCC for his review and approval the follow ng
docunentation. This docunentation and the subject qualifications shall be
in conmpliance 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, and wel ding operators that are proposed
to be used to provide the work specified in this specification
section.

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

.4.3 Welding Procedures and Qualifications

Speci fications and Test Results: Submt copies of the welding procedure
specifications and procedure qualification test results for each type of
wel di ng required. Approval of any procedure does not relieve the
Contractor of the responsibility for producing acceptable welds. Submt
this information on the fornms printed in ASME BPVC SEC | X or their
equi val ent .

.4.3.1 Certification

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
wel ding work prior to submitting wel der, and wel di ng operator
qualifications. The certification shall state the type of welding and
positions for which each is qualified, the code and procedure under which
each is qualified, date qualified, and the firmand individual certifying
the qualification tests.

.4.3.2 Renewal of Qualification

Requal i fication of a brazer or brazing operator shall be required under any
of the follow ng conditions:

a. \Wen a brazer or brazing operator has not used the specific
brazi ng process for a period of 6 nonths.

b. There is specific reason to question his ability to make brazes
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1.4.4

that will neet the requirenents of the specifications.

Equi prent Dat a

Subnmit the follow ng data for equiprment listed for "Operation and
Mai nt enance I nstructions, Parts and Testing."

a.

b

Name and address of authorized branch or service departnent.
Characteristic curves

Fol | owi ng applicable data conpletely filled in:
Manuf act urer and nodel number [_ |

Qperating speed |

Capacity [ (CvB) (CFM ]
Type of bearings inunit [___ ]
Type of lubrication [___ ]

Type and adj ustnent of drive [
Capacity of tank [__ |

El ectric notor: Manufacturer, frane and type |

Mot or speed [ ] rad/ sec RPM

Current characteristics and kW hp of nmotor [__ |
[ ] Thermal cut-out switch: Mnufacturer, type and
nmodel [__ ]

Starter: Manufacturer: Type and nodel [__ 1

1.5 SAFETY PRECAUTI ONS

1.5.1

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

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

Conpressors or other equi pnment shal
pi ping systens above [38] [__ ] degrees C [100] |
approved by the Contracting O ficer.

Tenperature Restriction

NOTE: The designer shall assure that the piping
design tenperature is not exceeded, especially for
hi gh pressure systens. Provide aftercoolers and
hi gh tenperature shutdown devices as required for
saf e operation of the systens.

be provided to conply with the tenperature restriction

1.5.2

Ful |y guard couplings, notor shafts, gears and other exposed rotating or
rapi dly noving parts in accordance with OSHA 29 CFR 1910. 219.

Rot ati ng Equi prrent

SECTI ON 43 15 00.00 20 Page 12
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rigid and suitably secured guard parts readily renovabl e w thout
di sassenbl i ng guarded unit.

1.5.3 Wel di ng and Brazing
Safety in welding, cutting, and brazing of pipe shall conformto AW Z49.1
PART 2 PRODUCTS

2.1 LOW PRESSURE Al R COMPRESSOR, 7 1/2 TO 224 KW 10 TO 300 HP

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

NOTE: Prepare section for cooling water and include
in project specification. See Section 24 64 26 for
pi pi ng and equi prent which may be useful.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

7 1/2 kWto 224 kW up to 862 kPa (gage)10 to 300 hp, up to 125 psig.
Configuration and di nensions of the air conpressor shall be conpatible with
the indicated space allocated. Sound |evel shall not exceed 84 dBA one
meter from conpressor unit. Conformto FS XX-C- 2816and foll ow ng ordering
data (paragraph 6.2) thereof:

a. Specification title, nunber and date: As |listed hereinbefore
under " REFERENCES. "

b. Type: [I - Single acting (reciprocating)] [Il - Double acting
(reciprocating)] [IlIl -Rotary (vane, screw)].

c. |Issue date of applicable specifications and standards: As
speci fi ed.

d. Packaged assenbly requirenment: [Packaged Unit required] [Field
assenbl ed] .

e. First article inspection: [Not required; furnish certified test
report.] [Required.]

f. Capacity (cnms) (cfm: [At least as indicated.] [cmscfm ]

Di scharge working pressure: [At least as indicated.] [kPa (gage)
psig: __ 2]

g. Nunber of stages for Type | conpressor: [Single stage.] Type
[ Two stages.].

Water-jacketed cooling: [Not applicable.] [Required] [ Not
required].

h. Nunber of stages for Type Il conpressor: [Single Stage] [Two
stages] [Not applicable].

i. Ol-free air delivery Type Il conpressors: [Required.] Type |
[ Not required.]

j. Type bearings: Mnufacturer's standard.

k. Air filter to function as nmuffler: Required.
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I. Air Filter conformance with MS: Not required; provide
manuf acturer's standard.

m Safety valve in discharge |ine when no receiver provided: [Not
applicable.] [Required, ASME BPVC SEC VII| D1 and ASME BPVC SEC | X
Code stanped safety relief valve.]

n. Shut-off valve on conpressor discharge: [Not required] [Required].

o. QI Filter conpliance with FS F-F-351: Not required; provide
manuf acturer's standard.

p. Drain plug conformance with MS: Not required; provide
manuf acturer's standard.

g. Electric, thernostatically controlled inmersion oil heater: [Not]
required.

r. Conpressor regulation nethod: [Constant-speed control]. [Dua

control: Alternative constant speed or automatic start-stop.]
s. Tinmed stop control (for constant speed control: [Not applicabl e]
[ Requi red].

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

NOTE: Edit Table A to select only the optiona
safety controls required for the project.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

t. Optional safety controls required: As specified on Table A
TABLE A. OPTI ONAL SAFETY CONTROLS
Type | Type 11 Type 111

Shut Shut Shut
Alarm Down Al arm Down Alarm Down

1
x
x

Hi gh-lubrication oil tenp. -

Cylinder lubrication failure -

Hi gh nain bearing tenperature

Hi gh di scharge-air tenperature

H gh di scharge-air pressure

Hi gh intercooler air tenp.

Low cool i ng water flow

Low wat er pressure

H gh water tenperature

Hi gh intercool er noisture X
separator |evel (two-stage
conpressors only)

Excessively high nmotor tenp. X - X - X -

Excessive vibration - X - X - -

X X X!
X X X !
I><xl
X X X v X

x
X X X X X X X X X X

X X X X X X X X !

u. Gages and visual |I.D. lights nounting (optional controls):
[ Panel -nounted.] [Mounted on separate console.]
[ Not applicable.]

v. Aftercooler: Required; [Water-cool ed, shell-and-tube type] [or]
[air-cool ed, tube-and-fin type]. A centrifugal noisture separator

SECTI ON 43 15 00.00 20 Page 14



aa.
bb.
cc.

dd.

ee.

ff.

gg.

nn.

00.

pp.
aq.

rr.

is also required.
Air receiver: [Required] [Not required].

Recei ver volune: [As specified in FS XX-C 2816.] [As indicated.]
. ] liter gal.] [[____ ] cu. neter ft.] [Not applicable.]

Recei ver nmounting stand: [Required] [Not required] [ Not
appl i cabl e].

Position of receiver: [Horizontal] [Vertical].

Conpressor and notor: [Required] [Not required]. To be nounted on
receiver: [Not applicable].

Conpressor housing (Il units): [Not applicable] [Required].
Motor: As specified in FS XX-C- 2816
El ectrical power supply characteristics: As indicated.

Mot ors 93 kW 125 hp and |l arger to be synchronous: [Required] [ Not
required] [Not applicable].

Mot or starter: As specified in FS XX-C 2816

Provision for linmtation of starting current inrush: [Required]
[ Not required] [Not applicable].

Type Drive: [Direct drive] [Miulti-V-Belt drive].

Direct drive coupling: [C ose-coupled] [Integral-coupled]
[ Fl exi bl e-coupl ed] [Not applicable].

El ectromagnetic interference control: [Not required] [Required].
Fungus resistance: Not required.

Cl eaning, treatnment, and painting: [As specified in FS XX-C-2816
] [Oher: (specify)].

O eaning, treatnent and painting in accordance with Section
09 90 00 PAINTS AND CQATI NGS

Col or of finish coat: [Manufacturer's standard] [Q her
[ ]-(specify)-Sanpl es required.]

Initial lubrication: Factory lubrication service required.
Skid base (Type Il or I11): Required.

Lifting attachnments and ti edown device: Lifting attachnents as
required. Tiedown devices [required.] [Not required.]

Spare parts and mai ntenance tools: Not required.
Tool boxes: Not required.

Production pack inspection: Not required.
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ss. Level of preservation packagi ng, and packing: Level C or better
(Delivery of unit to project site in undanaged condition is
Contractor's responsibility.)
tt. Preservation-packagi ng: Not applicable
.2 LOW PRESSURE Al R COVPRESSOR UNI T, LESS THAN 7 1/2 kW 10 HP

Low pressure air conpressor unit, less than 7 1/2 kW 10 hp, up to 862 kPa
(gage) 125 psig, shall conformto the foll ow ng.

2.1 Conpressor and Recei ver Capacity
Sized as indicated. [Gl-free air] [Air] delivered at indicated pressure.
. 2.2 Mount i ng
Conmon sub-base for receiver and conpressor.
.2.3 Conpr essor Type
Reci procating [or rotary].
. 2.4 Nanepl at e
Metal , securely fastened to equi pment or base, listing:
Manuf acturer's nane and address
Mbdel and serial nunbers
Conpressor operating data and rating.
.2.5 Recei ver
ASME BPVC SEC VI D1 and ASME BPVC SEC | X stanp. Provide service val ve,
pressure gage, and ASME BPVC SEC VIII Dl and ASME BPVC SEC | X code safety
val ve.
.2.6 Recei ver Condensate Drain
Automatic float-type trap per FS A-A-60001.

2.7 Conpr essor Accessories

Air inlet filter and silencer. Air-cooled intercooler and aftercool er
whi ch reduce air discharge tenperature to 38 degrees C 100 degrees F

.2.8 Cont r ol

Unl oaded start with encl osed di aphragmtype pressure switch automatically
controlling start-and-stop.

.2.9 Mot or
Squirrel -cage induction notor with drip-proof enclosure and conformng with
NEMA M5 1, suitable for operation on the indicated power supply. Rated

hor sepower of notor shall equal or exceed power required for continuous
operation of conpressor at full | oad.
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2.2.10 Starter

2.

Capacity and el ectrical characteristics shall be conpatible with notor.
Starter shall conformwith NEMA ICS 2 with NEMA | CS 6 encl osure. |nclude
thermal overl oad protection of all phases.

.2.11 Noi se

84 dBA maxi mum sound | evel one neter from conpressor unit.

.3 LOW PRESSURE Al R RECEI VER

ASME BPVC SEC VI D1, |abeled and rated for [862] [1379] kPa (gage) [125]

[ 200] psig, equipped with required valves and trimm ngs, including gage and
automatic drain valve and ASVME BPVC SEC VIII D1 and ASVE BPVC SEC | X
pressure safety relief valve. Pressure as indicated. [Sandblast exterior
and interior to SSPC SP 10, near-white. Lining shall be a factory applied
0.20 mr 8 mi|l mninmum white epoxy coating.] Exterior finish shall be
[standard factory finish] [two coats of rust inhibitor primer and one coat
epoxy enanel ].

.4 LOW PRESSURE COVPRESSED Al R DRYERS

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

NOTE: Normally used for under 944 scnms 2000 SCFNV
capacity systens.

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

Provide | ow pressure conpressed air dryers of the mechanical refrigeration
type, equipped with an automatic tenperature shutdown switch to prevent
freezing, a regenerative air to air exchanger (in capacity sizes above 4.72
or 28.31 scns 10 or 60 scfmr as standard with the manufacturer), and a main
compressed air cooling exchanger. Refrigeration systemshall coo
conpressed air to dry the air. Dryer shall have no internal traps or
filters and shall have pressure drop not greater than [20.68] [__ ] kPa
(31 [ ] psi [indicated]. Air shall |eave the dryer at a tenperature of
[ ] degrees C F and dew point of [__ ] degrees C F, based on an inlet
tenmperature of [38] [__ ] [100] [__ ] degrees C F. Provide interna
tubing, wiring, and piping conplete, such that only connections to air
inlet and outlet, to refrigerant conpressor contactor, and to condensate
drain are necessary.

4.1 Air Crcuit

a. Regenerative Heat Exchanger: Inlet conpressed air to outlet
conpressed air heat exchanger (in capacity sizes above 4.70 or
28.30 scns 10 or 60 scfm as standard with the nanufacturer)
designed to reduce cooling |oad at design conditions mnus 7
degrees C 20 degrees F by inlet air precooling.

b. Min Heat Exchanger: Single-pass, with air in the tubes, heat
sink, direct expansion, or flooded cool er type.

Cc. Separator: Fabricated in accordance with ASVME B31.1; code stanp
not required; noisture separator |ow velocity type incorporating
change of air flow direction to prevent noisture carryover.

d. Dryer Qperating Pressure: 862 kPa (gage) 125 psig working
pressure.

SECTI ON 43 15 00.00 20 Page 17



2.

2.

2.

4.2

4.3

Drain Line: Provide with exterior nmounted condensate trap to
facilitate servicing.

Refrigeration System

Refrigerati on Conpressor: AHR 520. Hernetic, seni-hernetic, or
open reciprocating type equipped with automatic start-stop or

unl oadi ng capacity control; standard conponents include inherent
notor protection, crankcase oil strainer, and suction screen
Refrigerant shall be R-22.

Dryer Controls: Capable of autonmatic O to 100 percent capacity

control. Refrigeration controls shall maintain pressure dew point
within the specified range without freezing of condensate.
Controls shall include such devices as capillary tube, expansion

val ve, suction pressure regulator, thernostat, or other approved
devices as standard with the manufacturer. Dryer shall have

aut omati ¢ shutdown switch sensor |ocated at point of |owest
tenperature to prevent freezing.

Refrigerant dryer and suction |ine strainer

Air-cool ed condenser, with condenser fan and notor.

I nstrunentati on and Contr ol

I ncl ude control panel in dryer cabinet containing:

a.

Indicators for the Following Services: |Inlet air pressure gage,
di scharge air pressure gage, inlet air tenperature gage, main
exchanger tenperature gage, refrigeration conpressor suction
pressure gage, refrigeration conpressor discharge pressure gage
green "Power On" |ight, power interruption light, and high
tenperature |ight.

El ectrical Relays: Locate in an enclosed portion of the panel
accessi ble for ease of servicing.

Controls and Interlocks: To maintain required conpressed air dew
point and to cycle air-cooled condenser with refrigeration
conpressor [while maintaining head pressure control with | ow

ambi ent tenperature].

5 LOW PRESSURE COWMPRESSED Al R DRYER ( CHI LLED WATER TYPE)

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

NOTE: Chilled water air dryers are usually provided
for 944 scns 2000 scfm and | arger capacities.
CAUTI ON:  Specify correct systempressure. |f the
specification is edited to use a dryer with direct
heat exchange between air and refrigerant, assure
that the air is not used for breathing since
refrigerant | eakage into the conpressed air nay be
hazardous to personnel; warning signs may be
required.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

Provide | ow pressure conpressed air dryer of the nechanical refrigerator
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2.

type, with closed chilled water system regenerative air to air exchanger,
and main conpressed air to water heat exchanger. Refrigeration system
shal | produce chilled water which, in turn, circul ates through air-water

exchanger to dry the air. Provide internal tubing, wring and piping
conpl ete, such that only connections to air inlet and outlet, to punp
contactor, to refrigerant conpressor contactor, to condensate drain,

air cool ed condenser need be provided. Dryer shall be suitable for a

and to

conmpressed air operating pressure of 862 kPa (gage) 125 psig, with air

| eavi ng tenperature of [
C F at rated pressure.

] degrees C F and dew point of [

5.1 Air Crcuit

] degrees

a. Regenerative Heat Exchanger: Air to air exchanger, with inlet air
passi ng through tubes and outlet air in shell, designed to reduce
cooling load at design conditions by precooling inlet air mnus 7

degrees C 20 degrees F.

b. Min Heat Exchanger: Shell and tube construction, single-pass,
with air in tubes and water in shell, designed for mininumair
pressure drop, flanged connections, tubes rolled into tube sheets,

and ASME BPVC SEC VI Dl and ASME BPVC SEC | X Code stanped.

c. Separator: Fabricated of carbon steel to ASVE BPVC SEC VI |

ASME BPVC SEC | X Code and st anped.

d. Drain: Wth condensate trap

.5.2 Chilled Water Circuit

Dland

a. Circulating Punp: Single stage, nmechanical seals, electric notor

driven with line shut-off val ves.

b. Liquid Cooler: Direct expansion, refrigerant in tubes, water

in

shel |, designed for 2068 kPa (gage) 300 psig working pressure,
renovabl e tube bundl e, ASVE BPVC SEC VIII D1 and ASME BPVC SEC | X

Code stanped and insulated with foamtype insulation

c. Expansion Tank: Wth sight glass, vent, and fill cock.

d. Flow Switch: To shut down refrigeration conpressor on | oss of

chilled water flow.

.5.3 Refrigeration System

a. Refrigeration Conpressor: AHRI 520. Hernetic or senihernetic

reci procating type, with 183 rad/sec 1750 rpnm notor, integra

capacity control, oil pressure punp, oil scavenger punp, full-flow
oil filter, oil sight glass, inherent notor protection, crankcase

heat er, suction and di scharge service val ve, crankcase oi
strainer, Monel suction screen, and hot gas bypass capacity

control below |ast step of unloading. Refrigerant shall be R 22.

b. Accessories: Include a discharge line muffler, sight glass,

refrigerant dryer, solenoid valve, thernostatic expansion val ve,

and suction line strainer.

c. Air-cool ed Condenser: As indicated. Conplete air-cooled

condenser factory-fabricated and assenbl ed unit consisting of

SECTI ON 43 15 00.00 20 Page 19



2.5. 4

coils, fans, and electric-notor drive. Base capacity at design
conditions on mnus 7 degrees C 20 degrees F tenperature
differential between entering air and condensing refrigerant.
Saturated refrigerant condensing tenperature not over 40.5 degrees
C 105 degrees F. Base entering dry bulb outside air tenperature on
[32] [ ] degrees C [90] [__ ] degrees F. Do not take
subcooling into account in determ ning conpressor and condenser
capacities. Air-cool ed condenser may be used for refrigerant
storage in lieu of a separate receiver, provided that condenser
storage capacity is 20 percent in excess of fully charged system
[ Provi de head pressure control during | ow anbient tenperature.]

I nstrunentati on and Contro

Provide a control panel on the dryer contai ning:

a.

Pressure gages 114 nmr 4 1/2 inches dianeter) for the foll ow ng
servi ces

(1) Inlet air

(2) Condenser water inlet

(3) Refrigeration conpressor suction

(4) Refrigeration conpressor oil pressure
(5) Qutlet air

(6) Condenser water outlet

(7) Refrigeration conpressor discharge

El ectrical Relays: Locate in an enclosed portion of the panel
accessi ble fromfront of panel

Start-Stop buttons and green running indicating |ight.

Controls and Interl ocks

(1) 115-volt control transforner

(2) Crculating punp across the |ine contactor

(3) Conpressor across the line contactor

(4) Condenser water pressure safety switch

(5) Freeze protection safety switch

(6) Punp-out relay with nornmally open and normally cl osed contacts
(7) Q1 safety switch

(8) Four stage thernpstatic contro

(9) Refrigerant dual pressure swtch
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2.5.5

e.

Tenperature |Indicators

Air inlet
Air outlet
Chilled water in
Chill ed water out

Dew poi nt

2.6 DESI CCANT Al R DRYERS

Chanber of wel ded steel, 862 kPa (gage) 125 psig working pressure, ASME

| abel ed conforming to ASME BPVC SEC VIII D1, with flanged or threaded
fittings, and [rmanual] [autonmatic] drain valve. Manufacturer's recomended
desiccant in tablet formwhich will not nest or cake. Contractor shal
provide a supply of desiccant for initial operations in unbroken shi pping
containers equal to not |less than four charges of desiccant for the dryer.

2.7 LOW PRESSURE COVPRESSED Al R PI PI NG AND ACCESSORI ES

Low pressure conpressed air piping and accessories 862 kPa (gage) at 65 1/2
degrees C 125 psig at 150 degrees F, shall conformto the follow ng:

2.7.1

2.7.2

St eel Piping

Pi pe: ASTM A 53/ A 53, seam ess [or electric resistance wel ded]
carbon steel, Schedul e 40, black

Fittings, size 50 mr 2 inches and |arger: ASME B16.9, carbon
steel, butt welding, schedule 40, or ASME B46. 1, carbon stee
wel di ng neck flanges, O ass 150, ASME B46.1, flanged fittings,
carbon steel, Cdass 150, gaskets 1.50 nm 1/16 inch oil resistant
synthetic rubber ASTM D 1330, bolts ASTM A 193/ A 193V, G ade B7,
and nuts, ASTM A 194/ A 194N, Grade 7. Butt welded joints shall be
full penetration consumable insert or backing ring type.

Fittings, size 40 mr 1 1/2 inches and smaller: ASME B16. 3,
threaded nal |l eable iron, Cass 150, or ASME B16. 11, forged carbon
steel O ass 3000 socket welding or Cass 2000 threaded. Joints
may al so be butt wel ded or flanged, as specified for sizes 50 nm 2
i nches and | arger.

Fl at-faced steel flanges: Were connections are made to O ass 125
cast iron flanges with steel flanges, use only flat-faced d ass
150 steel flanges.

Uni ons: ASME B16.39, Cass 1 (2068 kPa (gage)300 psig WOG) .

Copper Tubi ng

Tubing: ASTM B 88N ASTM B 88, Type K or L, hard drawn, Cass 1.

Fittings: ASME B16.22 wought copper or bronze, with silver
brazed joints.

Brazing filler nmetal: FS QQ B-654, Cass IlI.
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d. Unions: bronze, CID A-A-59617, brazed joint type.

e. Flanges and flanged fittings: ASME B16.24, bronze, dass 150,
gaskets, oil resistant synthetic rubber, ASTM D 1330, bolts
ASTM A 193/ A 193N, Grade B7, and nuts ASTM A 194/ A 194N, G ade 7.

f. Flared fittings: ASTM B 88N ASTM B 88, Type K or L, anneal ed,
wi th ASME B16. 26 or SAE J513 flared fittings.

2.7.3 Val ves
2.7.3.1 Gat e Val ves

a. Bronze Gate Valves: WMS SP-80, Oass 150, 50 mr 2 inches and
smal | er, wedge disc, rising stem inside screw type, with brazed
joints ends when used with copper tubing.

b. Steel Gate Valves: ASME B16.34, 50 nm 2 inches and small er
ASME B16. 34, over 50 mr 2 inches, flanged ends, outside screw and
yoke type with solid wedge or flexible wedge disc, [Oass 150] [as
recommended by the nmanufacturer for the conditions indicated.]
[ Provi de notor operator where indicated.]

2.7.3.2 d obe and Angl e Val ves

a. Bronze globe and angle valves: MsS SP-80, Oass 150, 50 mr 2
inches and smaller, dass 200, except that Cass 150 valves with
brazed ends may be used for copper tubing. Valves shall have
renewabl e seats and di scs except brazed-end val ves whi ch shal
have integral seats.

b. Steel globe and angle valves: ASME B16.34, 50 mr 2 inches and
smal | er, ASME B16. 34, over 50 mr 2 inches, flanged ends, [d ass
150.] [As reconmended by the manufacturer for the conditions
i ndi cated.] [Provide notor operator where indicated.]

2.7.3.3 Pressure Reduci ng Val ves

NFLPA T3.12.3 R2, with nominal pressure rating of not less than inlet
system pressure indicated. Provide pressure reduci ng val ves capabl e of
bei ng adjusted to specified fl ow and pressure, and suitable for intended
service. Provide pilot valve for dome | oaded type if required for proper
operati on.

2.7.3.4 Saf ety Val ves
ASME BPVC SEC VI D1 and ASME BPVC SEC | X Code stanped safety val ve), 862
kPa (gage) 125 psig, for unfired pressure vessels, bronze, with threaded or
fl anged connections; factory set and seal ed.

2.7.3.5 Check Val ves
VMBS SP-80, Bronze body with brazed joint or threaded ends or steel body
with flanged end, ASME B16.34, or threaded ends, ASME B16.34. The check

val ve shall have a perforated piston with cl osed dowmstreamend, in |ine
with the pipe and held closed by a steel poppet return spring.
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2.7.3.6 Pressure Regul ators

D aphragm type, air |oaded, tight closing single seat, brass body [with
integral filter and bowl]. [Pressure regulators used to deliver conpressed
air for cleaning shall be factory set at not nore than 207 kPa (gage) 30
psi g and shall be nonadj ustabl e.]

2.7.3.7 Needl e Val ves

One-pi ece bodies with integral or screwed bonnet, stens of hardened
stainless steel with fine thread for netering and ease of adjusting, teflon
packi ng; and shall be of the pressure bal anced type. Needle valves shal

be of the slow opening type.

2.7.3.8 Bal | Val ves

Ful | port design, copper alloy body, except sizes 65 mm2.5 inches and
| arger shall be ANSI C ass 150 steel -bodi ed. Valves shall have
two-position | ever handl es.

2.7.4 Pressure Gages

ASME B40. 100, Accuracy Grade A, for air, with steel or brass case, and
nonshatterabl e safety gl ass, and a pressure bl owout back to prevent gl ass
fromflying out in case of an explosion. Gages shall have a 90 mrm 3 1/2
inch m nimum di anmeter dial and a dial range of approximtely tw ce working
pressure.

2.7.5 Hangers and Supports

Provi de pi pe hangers and supports conformng to M5S SP-58, MSS SP-69, and
ASME B31.1, except as specified or indicated otherwi se. Furnish zinc

pl at ed pi pe hangers and supports except for copper plated inserts for
copper piping. Provide tubing supports of U shaped steel bolts and nuts
firmy secured to adequately support structures such as walls, colums,
floors, or brackets. Cips shall fit closely around piping but shall have
sufficient clearance to pernmit |ongitudinal nmovement of piping during

nor mal expansi on and contraction. Provide supports at valves, fittings,
branch lines, outlets, changes in direction, equipment, and accessori es.

2.7.6 Qui ck Di sconnect Couplings

Al brass and suitable for a working pressure of not |ess than 862 kPa
(gage) 125 psig. Fenale side of coupling (fixed end) shall have mal e
thread connection with automatic shutoff. Provide male side of coupling
with hose stemand ball check to bleed pressure from hose and prevent hose
whi ppi ng.

2.7.7 Single Cartridge Type Filters
862 kPa (gage) 125 psig operating pressure and filter housing of brass or
bronze. Provide cellulose cartridge filters of graded density construction
capabl e of renmoving liquids and solids of 5 microns and larger. Filter
capacity shall be conmpatible with rated fl ow of equi pnent or pressure
reduci ng val ves provi ded.

2.7.8 Strainers

FS WV S-2739. Bronze or malleable iron body, Oass 125, Style Y, Type ||
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sinplex type, with 20-nesh Mnel or stainless steel screen

. 7.9 Tr aps

FS A-A-60001 to drain water and other liquids fromsystem Type of traps,
as indicated, and rated working pressure not |ess than system operating
pressure.

.7.10 Lubricators

Brass body, 862 kPa (gage) 125 psig mninmumrating, with [clear plastic
bow and netal guard.] [netal bow .]

.7.11 Fl exi bl e Connecti ons

Vi bration isolation, wire braid reinforced corrugated nmetal hose type,
line-sized, with bronze end connections, suitable for pressure indicated.
Length as recommended by manufacturer but not |ess than [457] |
[18] [ ] inches.

.7.12 Di el ectric Uni ons

Steel fenmmle pipe thread end and copper sol der-joint ends, confornmng to

di mensi onal, strength and pressure requirenments of ASMVE B16.39, Class 1
Steel parts shall be galvanized or plated. Union shall have a

wat er - i npervi ous insul ation barrier capable of limting galvanic current to
one percent of the short-circuit current in a corresponding bimetallic
joint. Wen dry, it shall also be able to withstand a 600-volt breakdown
test.

.7.13 Tetrafl uoroet hyl ene Tape
FS A-A-58092 for screwjointed pipe.
.7.14 Hose Reel Assenbly

Conplete with 15 neters 50 foot hose rated for a ninimum of 862 kPa (gage)
125 psig, ball stop, hose extension with air coupler, hose rollers, [ree
encl osure,] [nonsparking ratchet pawl,] and required accessories.

.8 SLEEVES
.8.1 Fl oor Sl abs, Roof Sl abs, and Qutside Walls Above and Bel ow G ade

Gal vani zed- st eel pi pe having an inside dianmeter at |least 12.70 mm 1/2 inch
| arger than the outside dianeter of the pipe passing through it. Provide
sufficient sleeve length to extend conpletely through floors, roofs, and
wal s, so that sleeve ends are flush with finished surfaces except that
ends of sleeves for floor slabs shall extend 15 mr 1/2 inch above fini shed
floor surface. Sleeves |ocated in waterproofed construction shall include
fl ange and cl anpi ng ring.

.8.2 Partitions
Gal vani zed sheet steel, 26 gage or heavier, of sufficient length to

compl etely extend through partition thickness with sleeve ends flush with
partition finished surface.
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2.

2.

2.

9 VALVE BOX
Provi de rectangul ar concrete design with words "Conpressed Air" cast or
ot herwi se marked on the cover. Size shall be | arge enough for renoval of
val ve wi thout renoving box. Provide valve box for areas as foll ows:

a. Roads & traffic areas: Heavy Duty, cast iron cover

b. Oher areas: Standard duty, heavy steel plate or concrete cover

.10 | DENTI FI CATI ON LABELS FOR PI PI NG

Label s for pipes 20 mr 3/4 inch o.d. and larger shall bear printed | egends
to identify contents of pipes and arrows to show direction of flow  Except
that of pipes smaller than 20 mr 3/4 inch o.d., |abels shall have col or
coded backgrounds to signify levels of hazard in accordance with PFlI ES 22.
Legends and type and size or characters shall also conformto PFl ES 22.
Label s shall be nmade of plastic sheet in confornance with FS A-A-1689 with
pressure-sensitive adhesive suitable for the intended applications or they
may be prenol ded of plastic to fit over specific pipe outside dianeters 20
nmr 3/4 inch and | arger. For pipes smaller than 20 mr 3/4 inch o.d.,
furnish brass identification tags 38 nr 1 1/2 inches in dianmeter with

| egends in depressed black-filled characters.

.11 BURI ED UTI LI TY WARNI NG AND | DENTI FI CATI ON TAPE

Pol yet hyl ene pl astic tape manufactured specifically for warning and
identification of buried utility lines. Tape shall be of the type provided
inrolls, 150 m 6 inches mninumw dth, color codes for conpressed air
(gray) with warning and identification inprinted in bold black letters
continuously and repeatedly over entire tape length. Warning and
identification shall be "CAUTI ON BURI ED COVPRESSED Al R LI NE BELOW or
simlar wording. Code and letter coloring shall be permanent, unaffected
by noi sture and ot her substances contained in trench backfill nmaterial.

12 FRESH WATER
Fresh water for cleaning, flushing, and testing shall be clean and potable.
13  SOURCE QUALI TY CONTROL

Test air conpressors and conpressed air dryers at the factory to assure
proper operation. Certify satisfactory acconplishnment of tests.

PART 3 EXECUTI ON

3.

3.

3.

1 | NSTALLATI ON

Install materials and equi prent as indicated and in accordance with the
manuf acturer's reconmendati ons.

1.1 Excavati on and Backfilling

Section 31 00 00 EARTHWORK

1.2 Corrosion Protection

Provide corrosion protection for buried steel piping in accordance with

Section 09 97 13.28 PROTECTI ON OF BURI ES STEEL PI PI NG AND STEEL BULKHEAD
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TI E RODS.
. 1.3 Pi pi ng

Provi de Non-Destructive Exami nation (NDE) report for welding of piping.

Unl ess specifically stated to the contrary, fabrication, assenbly, welding,
and brazing shall conformto ASVE B31.1 for all piping of the air system

Pi pi ng shall follow the general arrangenent shown. Cut piping accurately
to neasurenments established for the work. Work piping into place w thout
springing or forcing, except where cold-springing is specified. Piping and
equi prent within buildings shall be entirely out of the way of lighting
fixtures and doors, w ndows, and other openings. Locate overhead piping in
buil dings in the nost inconspicuous positions. Do not bury or concea

pi ping until it has been inspected, tested, and approved. \Were pipe
passes through building structure, pipe joints shall not be conceal ed, but
shal |l be |ocated where they may be readily inspected and building structure
shal |l not be weakened. Avoid interference with other piping, conduit, or
equi pnent. Except where specifically shown otherw se, vertical piping
shall run plunb and straight and parallel to walls. Piping connected to
equi prent shall be installed to provide flexibility for vibration.
Adequat el y support and anchor piping so that strain fromweight of piping
is not inposed on the equipnent.

.1.3.1 Fittings
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NOTE: Del ete bendi ng of medi um and hi gh pressure
pi pe when not included in project.
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Use long radius ells where appropriate to reduce pressure drops. Pipe
bends in lieu of fittings may be used for | ow pressure piping where space
permits. Pipe bends shall have a uniformradius of at least five tinmes the
pi pe di aneter and nmust be free fromany appreciable flattening, winkling,
or thinning of the pipe. Mtering of pipe to form el bows, notching
straight runs to formfull sized tees, or any simlar construction shal

not be used. Make branch connections with wel ding tees, except factory
made forged wel ding branch outlets or nozzles having integra

rei nforcements conformng to ASVE B31.1 may be used.

.1.3.2 Cl earances for Wl ding

Provi de cl earances fromwalls, ceilings, and floors to permt the
installation of joints. The clearances shall be at |east 150 nm 6 inches
for pipe sizes 100 nr 4 inches and | ess, 250 mr 10 i nches for pipe sizes
over 100 nmr 4 inches, and sufficient in corners. However, the specified

cl earances shall not waive requirenents for welders to be qualified for the
positions to be wel ded.

.1.3.3 Cl eani ng and Fl ushi ng Procedures

Before jointing and erection of piping or tubing, thoroughly clean
interiors of pipe sections, tube, and conponents. In steel pipe, |oosen
scal e and other foreign matter by rapping sharply and expel by wire brush
and swab. Blow out both steel pipe and copper tube and conponents with
compressed air at 689 kPa (gage) 100 psig or nore. Maintain cleanliness by
cl osure of pipe/tube openings with caps or plugs. Before making fina

term nal connections, blow out conplete systemw th conpressed air at 689
kPa (gage) 100 psig or nore.
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.1.3.4 Changes in Pipe Size

Use reducing fittings for changes in pipe size. The use of bushings wll
not be permtted. |In horizontal lines, 65 nmm 2 1/2 inches and | arger,
reducing fittings shall be of the eccentric type to nmaintain the bottom of
the lines in the same plane.

.1.3.5 Drai nage and Flexibility

Conpressed air piping shall be free of unnecessary pockets and pitched
approximately 25 nmper 10 neters 3 inches per 100 feet in the direction of
flowto | ow points. Were pipes nust be sloped so that condensate flows in
opposite direction to air flow, slope 50 mmper 10 neters 6 inches per 100
feet or greater. Provide flexibility by use of fittings, |oops, and
offsets in piping. Install branches at top of a main to prevent carryover
of condensate and foreign nmatter.

.1.4 Threaded Joints

VWere possible use pipe with factory cut threads, otherw se cut pipe ends
square, renove fins and burrs, and cut taper pipe threads in accordance
with ASME BL1.20.1. Threads shall be snooth, clean, and full cut. Apply
thread tape to male threads only. Work piping into place wi thout springing
or forcing. Backing off to permit alignment of threaded joints will not be
permtted. Engage threads so that not nmore than three threads remain
exposed.

.1.5 Wel di ng and Brazing Procedures

Perform wel di ng and brazing in accordance with qualified procedures using
qualified wel ders and wel di ng operators and brazers. Do not perform
wel di ng and brazing when the quality of the conpleted weld or braze could
be inpaired by the prevailing working or weather conditions. The
Contracting Officer will determ ne when weather or working conditions are
unsuitable for welding. WIding of hangers, supports, and plates to
structural menbers shall be in accordance with AWS D1.1/D1. 1N

.1.5.1 Gl eaning for Wl ding and Brazing

Surfaces to be wel ded or brazed shall be free froml oose scale, slag, rust,
paint, oil, and other foreign material. Joint surfaces shall be snmooth and
free fromdefects which m ght affect proper welding. dean each |ayer of
wel d nmetal thoroughly by w re brushing, grinding, or chipping prior to

i nspection or deposition of additional weld netal.

.1.5.2 Stress Cracking During Brazing

For material susceptible to stress corrosion cracking fromnolten brazing
filler metal, avoid applying stress during brazing.

.1.5.3 Wl di ng or Brazing of Valves
Wel di ng or Brazing of Valves: Disassenble valves subject to danage from
heat during welding or brazing and reassenble after installation. Open

valves two or three turns off the seat when not subject to heat danage
during wel ding or brazing; do not backseat val ve.
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3.

1.6 Flare Fittings

Provide flare fittings only where necessary to connect copper tubing to
equi pnent. Use short sections of anneal ed tubing soldered or brazed to
hard drawn tubi ng using couplings on expanded ends on the anneal ed tubing
nade wi th special tools designed for that purpose. Mke flares with the
appropriate flaring tools. Cut annealed tubing only with cutting wheel
tool. Do not reamout inside burr or lip left by the cutting wheel but
fold back lip with flare tool to form seal/gasket inside flare. When new,
the flare should cover not nore than 75 percent of the flare seating
surface of either the nale or fenale flare fittings. Put the flare nut on
the tube before naking the flare.

1.7 Val ves

ASME B31.1. Install valves at the locations indicated and el sewhere as
required for the proper functioning of the system

1,71 Gate Val ves

Provi de gate val ves unless otherwi se directed. Install valves in positions
accessible for operation and repair. Install valve with stemhorizontal or
above.

.1.7.2 d obe Val ves

Install gl obe valves so that the pressure will be below the disk. Instal
gl obe valves with the stens vertical.

.1.7.3 Pr essur e- Reduci ng Val ves

Provi de conpressed air entering each pressure-reducing valve with a
strainer. Provide each pressure-reducing valve unit with two bl ock val ves
and with a gl obe or angle bypass val ve and bypass pipe. Provide a bypass
around a reducing val ve of reduced size to restrict its capacity to
approxi mately that of the reducing valve. Provide each pressure reducing
valve unit with an indicating gage to show the reduced pressure, and a
safety valve on the | ow pressure side. These requirenents do not apply to
smal | pressure regul ating val ves used to adjust pressure for pneumatic
equi prent .

.1.8 Hangers and Supports
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NOTE: See NAVFAC P-355, "Seismic Design for

Bui | di ngs," Chapter 10, "Mechanical and El ectri cal

El enents, " for cal culating pipe support spacing for
schedul es not shown. Delete Table | and reference

to seismic requirenments if not required
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Sel ection, fabrication and installation of piping hangers and supports
shall conformto MSS SP-58, MSS SP-69, and MSS SP-89 [except that spacing
of the hangers and supports shall be as per Table I|.] [Provide seisnc
restraints for piping in accordance with PPIC Seisnic Restraint.]
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TABLE |. NMAXI MUM SPAN FOR PI PE ( METERS)

STD. WI. EX. STRONG COPPER COPPER
STEEL PI PE STEEL PI PE TUBE TYPE  TUBE TYPE
DI AMETER SCHEDULE 40 SCHEDULE 80 K L
VM
15 1.50 1.50 1.10 1.00
R
R T
T T
R T T T
R T T T
e w0 2T T
R S ST T
R T T T
R T T o
R LT LT w T
O T A
N a0 s
R T e T
TABLE |. NMAXI MUM SPAN FOR PI PE ( FEET- | NCHES)
STD. WI. EX. STRONG COPPER COPPER
STEEL PI PE STEEL PI PE TUBE TYPE  TUBE TYPE
DI AMETER SCHEDULE 40 SCHEDULE 80 K L
I NCHES
1/ 2 5' - 0" 5' - 0" 3 -9 3 -6"
O G T P
. 6.6 6.6 5-.00 4.9
ECE e e N
e g-6 g-6" 6-6" 6 -6
T G G -
3 i 1w0-8 79 7.6
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3.

TABLE 1. MAXI MUM SPAN FCR PI PE ( FEET- | NCHES)

STD. W. EX. STRONG COPPER COPPER
STEEL PI PE STEEL PI PE TUBE TYPE  TUBE TYPE
DI AMETER SCHEDULE 40 SCHEDULE 80 K L
I NCHES
31/2 11' - 0" 11' - 0" 8 -3" 8 -3"
4 11" -6" 11" -9" 9 -0" 8 -9"
5 12' - 9" 13'-0" 10' - 0" 9'-6"
6 13" -9" 14' - 0" 10' - 9" 10' - 6"
8 15" -6" 16' -0"
10 17" -0" 17' - 6"
12 18' - 3" 19' - 0"

1.9 Pressure Gages

Provi de pressure gages with a shut-off valve or petcock installed between
the gage and the |ine.

.1.10 Strai ners

Provide strainers with neshes suitable for the services where indicated, or
where dirt might interfere with the proper operation of valve parts,
orifices, or noving parts of equipnent.

.1.11 Equi pnrent Foundati ons

Provi de equi pnent foundations of sufficient size and wei ght and of proper
design to preclude shifting of equi pment under operating conditions or
under any abnornal conditions which could be inposed upon the equipnent.
Provi de foundations which neet the requirenments of the equi pnent

manuf acturer, and when required by the Contracting O ficer, obtain fromthe
equi prrent manuf act urer approval of the foundation design and construction
for the equipnent involved. Equipnent vibration shall be maintained within
acceptable limts, and shall be suitably danpened and i sol at ed.

.1.12 Equi pnent Installation

Install equipnent strictly in accordance with these specifications, and the
manuf acturers' installation instructions. Gout equiprment nmounted on
concrete foundations before piping is installed. Install piping in a
manner that does not place a strain on any of the equi pnent. Do not bolt
flanged joints tight unless they match properly. Extend expansi on bends
adequately before installation. Gade, anchor, guide and support piping

wi t hout | ow pockets.

.1.13 Cl eani ng of System

Cl ean the various system conponents before final closing as the
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installations are conpleted. Renove foreign matter from equi pnent and
surrounding areas. Prelimnary or final tests will not be permitted unti
the cleaning is approved by the Contracting Oficer.

.1.14 Pi pe Sl eeves

Provi de pipe sl eeves where pipes and tubing pass through nasonry or
concrete walls, floors, roofs, and partitions. Hold sleeves securely in
proper position and | ocation before and during construction. Sleeves shal
be of sufficient length to pass through entire thickness of walls,
partitions, or slabs. Extend sleeves in floor slabs 50 mr 2 inches above
the finished floor. Pack space between the pipe or tubing and the sl eeve
firmy wth oakum and caul k both ends of the sleeve with elastic cement.

.1.15 Fl oor, Wall, and Ceiling Plates

Provi de chrom um pl ated steel or nickel-plated cast iron plates on pipes
passing through floors and partitions of finished roons. Provide painted
cast-iron, nalleable iron, or steel for other areas.

.1.16 Fl ashi ng for Buil di ngs

Provide flashing [as required] [in accordance with Section 07 57 13
FLASHI NG AND SHEET METAL] where pipes pass through building roofs and
out si de wal | s.

L1017 Uni ons and Fl anges

Provi de unions and flanges where necessary to pernmt easy di sconnection of
pi ping and apparatus, and as indicated. Provide a union for each
connecti on having a screwed-end valve. [Provide unions or flanges not
farther apart than 30 neters 100 feet.] [Provide unions or flanges as

i ndi cated.] Provide unions on piping under 50 mr 2 inches in dianeter, and
provi de flanges on piping 50 mr 2 inches and over in dianmeter. Instal
dielectric unions or flanges between ferrous and non-ferrous piping,

equi prent, and fittings; except that bronze valves and fittings may be used
wi t hout dielectric couplings for ferrous-to-ferrous or non-ferrous to
non-ferrous connecti ons.

.1.18 Pai nting of Piping and Equi pnent

Pai nt pi ping and equi pnment in accordance with Section 09 90 00 PAI NTS AND
COATI NGS.

.1.19 Identification of Piping

Identify piping in accordance with PFI ES 22. Use comrercially

manuf actured piping identification |abels. Space identification marking on
runs not farther apart than 15 neters 50 feet. Provide two copies of the
pi ping identification code framed under glass and install where directed.
.1.20 Warning and ldentification Tape

Coordinate installation of utility warning and identification tape with

backfill operation. Provide tape above buried Iines at a depth of 200 to
300 mr 8 to 12 inches below finish grade.
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3.

2 CLEANI NG SI LVERBRAZED PI PI NG
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NOTE: All silverbrazed piping, including | ow
pressure systems, should be cleaned to preclude
corrosion fromresidual brazing flux.
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Cl ean silverbrazed piping to remove residual flux remaining in the system
after fabrication. Use one of the procedures below. The hot flush and hot
recirculating flush are preferred. Mninmumflow rate through any part of
the systemin liters per second gallons per mnute shall be 0.0037 1.5
times the inside dianmeter of the pipe in mr inches. For any flushing

met hod used, the systemshall be full of water so that joints are

compl etely subnerged at all tines.

2.1 Hot Fl ushi ng Met hod

Hot flush the system for one hour using heated fresh water. No part of the
system shall go bel ow 43 degrees C 110 degrees F

. 2.2 Hot Recircul ati ng Fl ush Met hod

Performhot recirculating flush for one hour. Heat water during flushing
so that no part of the systemfalls bel ow 43 degrees C 110 degrees F
After conpleting the hot recirculating flush, flush the systemw th cold
fresh water for 15 minutes.

.2.3 Col d Soak Met hod

Col d soak the systemusing fresh water at not |ess than 15.50 degrees C 60
degrees F for 12 hours. Following the 12 hour soak, flush the systemwth
fresh water at not less than 15.50 degrees C 60 degrees F for 4 hours.

.3 FI ELD QUALI TY CONTRCL
.3.1 Exam nati ons

.3.1.1 Wl di ng Exami nati ons

[ The Contractor shall] [The Governnent will] performvisual exam nations to
detect surface and internal discontinuities in conpleted welds. NDE on

pi pi ng wel ds covered by ASME B31.9 is visual inspection only. Verify

pi ping wel ds meet the acceptance criteria. Submit a NDE report neeting the
requirenents specified in ASVE B31.9. Visually examine all welds. Wen
exam nation indicates defects in a weld joint, the weld shall be repaired
by a qualified welder. Renpbve and replace defects as specified in ASME B31. 1,
unl ess otherw se specified. Repair defects discovered between wel d passes
before additional weld nmaterial is deposited. Wenever a defect is
renoved, and repair by welding is not required, blend the affected area
into the surrounding surface, elimnating sharp notches, crevices, or
corners. After defect renoval is conplete and before rewel ding, exam ne
the area by the sane nethods which first reveal ed the defect to ensure that
the defect has been elimnated. After rewel ding, reexam ne the repaired
area by the sanme test nmethods originally used for that area. Any
indication of a defect shall be regarded as a defect unless reeval uation by
surface conditioning and reexani nati on shows that no unacceptabl e defects
are present. The use of any foreign material to mask, fill in, seal, or

di sgui se wel ding defects will not be permtted.
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3.

3.

3.1.2 Brazi ng Exam nati ons

The Contractor shall perform brazing exam nations. Visually exam ne al
conpressed air systens as follows:

a. Check brazed joint fit-up. Dianetrical clearances shall conform
to brazing procedure requirenents.

b. Check base material of pipe and fitting for conformance to the
appl i cabl e drawi ng or specification

c. Check grade of brazing alloy for confornmance to the brazing
procedure before fit-up or brazing.

d. Check conpleted brazed joint for a conplete ring of brazing alloy
bet ween the outside surface of the pipe and the face of the
fitting, and for a visible fillet.

e. Check stainless steel and other susceptible material for evidence
of stress cracks. Check inside of joint if possible with
borescope or other aids.

Defective joints may be repaired. However, no nore than two attenpts to
repair by reheating and additional face feeding of brazing filler netal
will be permitted, after which the defective joint shall be unsweated,
reprepared as a new joint, exam ned for defects on pipe and fittings, and
rebrazed.

3.2 Testing
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NOTE: If air (pressure) drop tests are used for
system accept ance, assure | eakages at acceptabl e
rates through val ves (or other conponents) are not
causi ng pressure drop. Mst hard-seated val ves have
sone al |l owabl e | eakage rate (about 10 cubic
centinmeters 0.0026 gal per hour of water per 25
one inch of valve size or 3 liters per hour 0.1
cubic feet per hour of gas per nmr inch of valve
size). Delete check for cross-connection if only
one type of systemis involved in project.
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3.3.2.1 CGeneral Requirenents, Testing

Performtesting after cleaning. Contractor shall provide everything
required for tests. Tests shall be subject to the approval of the
Contracting Officer. Calibrate the test pressure gages with a dead wei ght
tester within [15] [__ ] days before use and certify by initial and date
on a sticker applied to dial face. [Pressurize each piping system
individually and check to assure that there are no cross-connections

bet ween di fferent systens prior to hydrostatic and operational tests.]

.3.2.2 Hydrostatic Tests and Leak Ti ghtness Tests

a. Prelimnary Preparation

Renove or isolate fromthe systemthe conpressor, air dryer, filters,
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i nstrunments, and equi prent whi ch woul d be danaged by water during
hydrostatic tests and reinstall after successful conpletion of tests.

b. Perfornmance of Hydrostatic Tests

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

NOTE: Specify or show on the draw ngs the design
wor ki ng pressure of each systemin the project.
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Hydrostatically test piping systens in accordance with ASVE B31.1. Vent or
flush air fromthe piping system Pressurize systemfor 10 mnutes with
wat er at one and one-half times design working pressure, then reduce to
desi gn worki ng pressure and check for |eaks and weeps.

c. Conpressed Air Leak Test

After satisfactory conpletion of hydrostatic pressure test, blow systens
dry with clean, oil-free conpressed air, and test with clean, dry air at
design working pressure. Brush joints with soapy water solution to check
for leaks. Install a calibrated test pressure gage in piping systemto
observe any loss in pressure. Miintain required test pressure for a
sufficient length of tinme to enable an inspection of joints and connecti ons.

.3.2.3 Operational Tests

Test equipment as in service to determne conmpliance with contract
requirenents and warranty. During the tests, test equi pment under every
condition of operation. Test safety controls to denonstrate performance of
their required function. Conpletely test systemfor conpliance with

speci fications.

.4 | NSTRUCTI ON TO GOVERNVENT PERSONNEL

Provide [2] [__ ] man-days of instructionto [2] [__ ] Gover nnent
personnel in accordance with Section 23 03 00.00 20 BASI C MECHANI CAL
MATERI ALS AND METHODS for each type of conpressor and conpressed air dryer
in the project.

-- End of Section --
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