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NOTE: This gui de specification covers the
requirenents for refrigerant piping systens inside
of buildings, or |eading from equi pnent adjacent to
bui | di ngs.

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.

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

Recommended changes to a UFGS should be subnitted as
a Citeria Change Request (CCR)
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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
this paragraph by organi zation, designation, date,
and title.

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
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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.

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

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)

Driers

Driers

AHRI 710 (2009)
AHRI 711 (2009)
AHRI 720 (2002)

Per formance Rating of Liquid-Line

Performance Rating of Liquid-Line

Refri gerant Access Val ves and Hose

Connectors

ANS| / AHRI 750

ANSI / AHRI 760

(2007) Thernostatic Refrigerant Expansion
Val ves

(2007) Performance Rating of Sol enoid

Val ves for Use Wth Volatile Refrigerants

AVERI CAN SCOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG

ENG NEERS ( ASHRAE)

ANSI / ASHRAE 15 & 34

(2007; Std 15 Errata 2007, 2009, & Addenda

a-f & h; Std 34 Errata 2007, 2008, Addenda

a-v,

X-ae) ANSI/ASHRAE Standard 15- Safety

Standard for Refrigeration Systems and
ANSI / ASHRAE St andard 34- Desi gnati on and
Safety Classification of Refrigerants

ASHRAE 17

(2008) Method of Testing Capacity of

Thernostatic Refrigerant Expansion Val ves

AVERI CAN VEELDI NG SOCI ETY ( AWS)

Filler

Code -

AWS A5. 8/ A5. 8M (2004;
AWS BRH (2007)
AWS D1.1/D1. 1M (2008;
AWS 749. 1 (2005)

Allied

ASME | NTERNATI ONAL ( ASMVE)

ASME Bl. 20.1 (1983;

SECTI ON 23 23

Errata 2004) Specification for
Metal s for Brazing and Braze Wl di ng

Brazi ng Handbook

Errata 2008) Structural Wl ding
St eel

Safety in Welding, Cutting and
Processes

R 2006) Pi pe Threads, Ceneral

00 Page 5



ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASTM A 193/ A 193M

ASTM A 334/ A 334M

ASTM A 53/ A 53M

ASTM A 653/ A 653M

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B31.

B31.

B31.

B40. 100

BPVC SEC | X

11

21

22

26

9

ASTM B 117

Pur pose (I nch)

(2009) Forged Fittings, Socket-Wl ding and
Thr eaded

(2005) Nonnetallic Flat Gaskets for Pipe
FI anges

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

(2006) Standard for Cast Copper All oy
Fittings for Flared Copper Tubes

(2006) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

(2009) Standard for Pipe Flanges and
Fl anged Fittings: NPS 1/2 Through NPS 24

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

(2007; Addenda a-2008) Power Piping

(2006) Refrigeration Piping and Heat
Transfer Conponents

(2008) Building Services Piping

(2005) Pressure Gauges and CGauge
Attachnents

(2007; Addenda 2008; Addenda 2009) Boil er
and Pressure Vessel Code; Section IX,
Wl di ng and Brazing Qualifications

ASTM | NTERNATI ONAL ( ASTM

(2009) Standard Specification for
Al'l oy-Steel and Stainless Steel Bolting
Materials for Hi gh-Tenperature Service

(2004a) Standard Specification for
Seam ess and Wl ded Carbon and Al |l oy- Stee
Tubes for Low Tenperature Service

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

(2009a) Standard Specification for Stee
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron Al oy-Coated (Gl vanneal ed) by
the Hot-Di p Process

(2009) Standing Practice for QOperating
Salt Spray (Fog) Apparatus
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ASTM B 280 (2008) Standard Specification for Seam ess
Copper Tube for Air Conditioning and
Refrigeration Field Service

ASTM B 32 (2008) Standard Specification for Sol der
Met al

ASTM B 62 (2009) Standard Specification for
Conposition Bronze or Qunce Metal Castings

ASTM B 75 (2002) Standard Specification for Seanl ess
Copper Tube

ASTM B 75M (1999; R 2005) Standard Specification for
Seaml ess Copper Tube (Metric)

ASTM B 813 (2000; R 2009) Standard Specification for
Li quid and Paste Fluxes for Sol dering of
Copper and Copper Alloy Tube

ASTM D 3308 (2006) PTFE Resin Skived Tape

ASTM D 520 (2000; R 2005) Zinc Dust Pignent

ASTM E 84 (2009c) Standard Test Method for Surface

Burni ng Characteristics of Building
Material s

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

MBS SP-58 (2009) Pipe Hangers and Supports -
Mat eri al s, Design and Manuf act ure,
Sel ection, Application, and Installation
MBS SP- 69 (2003) Pi pe Hangers and Supports -
Sel ection and Application (ANSI Approved
American National Standard)
U. S. DEPARTMENT OF DEFENSE ( DCD)
UFC 3-310-04 (2007; Change 1) Seismc Design for

Bui I di ngs

1.2 SUBM TTALS

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

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

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s

SECTION 23 23 00 Page 7



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 subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

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

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

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

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

SD- 02 Shop Drawi ngs
Refrigerant Piping Systen[; C[; G |
Drawi ngs, at least [5 weeks] [__ ] prior to beginning
construction, provided in adequate detail to denonstrate
conpliance with contract requirements. Draw ngs shall consist of:

a. Piping layouts which identify all valves and fittings.

b. Plans and el evations which identify clearances required for
mai nt enance and operati on.

SD- 03 Product Data

Refri gerant Piping System

Manufacturer's standard catal og data, at least [5 weeks] [__ ]
prior to the purchase or installation of a particular conponent,
hi ghli ghted to show material, size, options, performance charts
and curves, etc. in adequate detail to denonstrate conpliance wth
contract requirenments. Include in the data manufacturer's
recommended installation instructions and procedures. Provide
data for the follow ng conponents as a mni ni num

a. Piping and Fittings

b. Valves

c. Piping Accessories

SECTION 23 23 00 Page 8



d. Pipe Hangers, Inserts, and Supports
Spare Parts

Spare parts data for each different item of equi pment specified
in Army projects only.

Qualifications[; C[; G [___ 11
[ ] copies of qualified procedures, and |list of nanes and
identification synbols of qualified welders and wel di ng operators,
prior to non-factory wel di ng operations.
Refrigerant Piping Tests[; C[; G |
A schedule, at least [2] [___ ] weeks prior to the start of

related testing, for each test. |Identify the proposed date, tineg,
and | ocation for each test.

Denmonstrations[; CG[; G [___ | 11

A schedule, at least [2] [___ ] weeks prior to the date of the
proposed training course, which identifies the date, tinme, and
| ocation for the training.

Verification of D nensions

Aletter, at least [2] [__ ] weeks prior to beginning
construction, including the date the site was visited,
conformati on of existing conditions, and any discrepanci es found.

SD-06 Test Reports
Refrigerant Piping Tests

[Six] [ ] copies of the report in bound 216 by 279 nmv 8 1/2
by 11 inch bookl ets docunmenting all phases of the tests
performed. The report shall include initial test sunmaries, al
repairs/adjustnments nmade, and the final test results.

SD- 07 Certificates

Service Organization[; C[; G [___ 11
A certified list of qualified pernmanent service organizations

for support of the equi pnent which includes their addresses and
qualifications. The service organi zations shall be reasonably
convenient to the equipnent installation and be able to render
satisfactory service to the equi pnent on a regul ar and energency
basis during the warranty period of the contract.

SD- 10 Operation and Mi ntenance Data

Mai nt enance
Operation and Mai nt enance Manual s

Dat a Package 2 in accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA.

SECTION 23 23 00 Page 9



[Six] [ ] compl ete copies of an operati on manual in bound
216 by 279 8 1/2 by 11 inch booklets listing step-by-step
procedures required for system startup, operation, abnornal
shut down, energency shutdown, and normal shutdown at | east [4]

_____ ] weeks prior to the first training course. The booklets
shal | include the manufacturer's nane, nodel nunber, and parts
list. The manuals shall include the manufacturer's nane, node
nunber, service manual, and a brief description of all equipnent
and their basic operating features.

[Six] [ ] compl ete copies of maintenance nanual in bound 216
by 279 8 1/2 x 11 inch booklets listing routine maintenance
procedures, possible breakdowns and repairs, and a trouble
shooting guide. The manuals shall include piping |ayouts and
sinmplified wiring and control diagrans of the systemas installed.

1.3 QUALI TY ASSURANCE

1.3.1 Qualifications

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: |If the need exists for nore stringent
requirenents for weldnents, delete the first
bracketed statenent, otherw se delete the second.
Regar di ng wel di ng Section reference, use first
bracketed statenent for Arny projects and delete the
second option of the Navy Section; and vice versa.

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

[ Piping shall be welded in accordance with the qualified procedures using
performance qualified welders and wel di ng operators. Procedures and

wel ders shall be qualified in accordance with ASVE BPVC SEC | X. Wl ding
procedures qualified by others, and wel ders and wel di ng operators qualified
by anot her enpl oyer nay be accepted as pernitted by ASVE B31.1. Notify the
Contracting Oficer 24 hours in advance of tests to be perfornmed at the
work site, if practical. The welder or welding operator shall apply the
personal |y assigned synbol near each weld made, as a permanent record.
Structural menbers shall be wel ded in accordance with Section [05 05 23
VELDI NG STRUCTURAL] [05 12 00 STRUCTURAL STEEL].] [Welding and
nondestructive testing procedures are specified in Section [40 05 13.96
VELDI NG PROCESS PI PING [40 17 26.00 20 WELDI NG PROCESS PI PI NG . ]

1.3.2 Contract Draw ngs

Because of the small scale of the dranwings, it is not possible to indicate
all offsets, fittings, and accessories that may be required. Carefully
investigate the plunbing, fire protection, electrical, structural and
finish conditions that would affect the work to be perfornmed and arrange
such work accordingly, furnishing required offsets, fittings, and
accessories to neet such conditions.

1.4 DELI VERY, STORAGE, AND HANDLI NG

Protect stored itens fromthe weather, humdity and tenperature variations
dirt and dust, or other contam nants. Proper protection and care of al
material both before and during installation is the Contractor's
responsibility. Replace any materials found to be damaged at the
Contractor's expense. During installation, cap piping and simlar openings

SECTION 23 23 00 Page 10



1

1

1

PART 2

2.

2.

to keep out dirt and other foreign matter.

5

5.

MAI NTENANCE

Cener al

Operation and mai ntenance data shall conply with the requirements of
Section 01 78 23 OPERATI ON AND MAI NTENANCE DATA and as specified herein.

5.

Extra Materials

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: Renove this paragraph in Navy projects.

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

Submit spare parts data for each different item of equipnent specified,
after approval of detail drawings and not later than [ ] nmonths prior
to the date of beneficial occupancy. The data shall include a conplete
list of parts and supplies, with current unit prices and source of supply,
a recomended spare parts list for 1 year of operation, and a |list of the
parts recommended by the manufacturer to be replaced on a routine basis.

1

2

PRODUCTS
STANDARD COVMERCI AL PRODUCTS

a. Provide materials and equi prent which are standard products of a
manuf acturer regularly engaged in the manufacturing of such products,
that are of a simlar naterial, design and workmanshi p and t hat have
been in satisfactory comercial or industrial use for 2 years prior to
bi d openi ng.

b. The 2 year use shall include applications of equipnment and
materials under sinmilar circunstances and of simlar size. The 2 years
experi ence shall be satisfactorily conpleted by a product which has
been sold or is offered for sale on the comrercial market through
advertisenments, manufacturer's catal ogs, or brochures. Products having
less than a 2 year field service record will be acceptable if a
certified record of satisfactory field operation, for not |ess than
6000 hours exclusive of the manufacturer's factory tests, can be shown.

c. Products shall be supported by a service organi zation. System
conponents shall be environnmentally suitable for the indicated
| ocati ons.

d. Exposed equi pnent noving parts, parts that produce high operating
tenperature, parts which may be electrically energi zed, and parts that
may be a hazard to operating personnel shall be insulated, fully

encl osed, guarded, or fitted with other types of safety devices.
Install safety devices so that proper operation of equi pnment is not

i npaired. Welding and cutting safety requirements shall be in
accordance with AWS 749. 1.

ELECTRI CAL WORK

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: Use the first bracketed statement for Arny
projects or the second for Navy jobs; delete the
non- appl i cabl e statenent.

SECTION 23 23 00 Page 11



2.
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[Electrical equiprment and wiring shall be in accordance with Section

26 20 00 I NTERI OR DI STRIBUTI ON SYSTEM Field wiring shall be in accordance
with manufacturer's instructions.] [Manual or automatic control and
protective or signal devices required for the operation specified and any
control wiring required for controls and devi ces specified, but not shown,
shal | be provided.]

3 REFRI GERANT PI PI NG SYSTEM

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: This specification is witten primarily for
Goup Al refrigerants (i.e., R 11, R 12, R 22, and
R-134a). For information on refrigerant
classifications refer to ANSI/ASHRAE 15 & 34. |If
the piping systemis intended for other refrigerants
such as R- 123 (Group Bl) or ammonia (G oup B2), then
the designer will have to research ANSI/ASHRAE 15 &
34 and ASME B31.5 and nodify the specification
appropriately.

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Refri gerant piping, valves, fittings, and accessories shall be in
accordance with ANSI/ASHRAE 15 & 34 and ASME B31.5, except as specified
herein. Refrigerant piping, valves, fittings, and accessories shall be
compatible with the fluids used and capabl e of withstanding the pressures
and tenperatures of the service. Refrigerant piping, valves, and
accessories used for refrigerant service shall be cleaned, dehydrated, and
seal ed (capped or plugged) prior to shipnent fromthe nmanufacturer's plant.

.4 PI PE, FITTI NGS AND END CONNECTI ONS (JO NTS)

4.1 St eel Pipe

Steel pipe for refrigerant service shall conformto ASTM A 53/ A 53V,
Schedul e 40, Type E or S, Grades A or B. Type F pipe shall not be used.

.4.1.1 Wel ded Fittings and Connecti ons

Butt-wel ded fittings shall conformto ASME B16.9. Socket-welded fittings
shall conformto ASME B16.11. Welded fittings shall be identified with the
appropri ate grade and narki ng synbol. Wl ded val ves and pi pe connecti ons
(both butt-wel ds and socket-wel ds types) shall conformto ASME B31. 9.

.4.1.2 Threaded Fittings and Connecti ons

Threaded fitting shall conformto ASME B16.3. Threaded val ves and pi pe
connections shall conformto ASME Bl.20.1

.4.1.3 Fl anged Fittings and Connecti ons

Fl anges shall conformto ASME B16.5, Class 150. Gaskets shall be
nonasbest os conpressed material in accordance with ASME B16.21, 1.59 nmmr
1/16 inch thickness, full face or self-centering flat ring type. This
gaskets shall contain aram d fibers bonded with styrene butadei ne rubber
(SBR) or nitrile butadeine rubber (NBR). Bolts, nuts, and bolt patterns
shall conformto ASME B16.5. Bolts shall be high or internediate strength
material conformng to ASTM A 193/ A 193N

SECTION 23 23 00 Page 12



2.

4.2 St eel Tubi ng

Tubi ng shall be cold-rolled, electric-forged, welded-steel in accordance
with ASTM A 334/ A 334N, Grade 1. Joints and fittings shall be socket type
provi ded by the steel tubing manufacturer.

. 4.3 Copper Tubi ng

Copper tubing shall conformto ASTM B 280 anneal ed or hard drawn as
required. Copper tubing shall be soft anneal ed where bending is required
and hard drawn where no bending is required. Soft anneal ed copper tubing
shall not be used in sizes larger than 35 mr 1-3/8 inches. Joints shall be
brazed except that joints on lines 22 mr 7/8 inchand smaller may be

flared. Cast copper alloy fittings for flared copper tube shall conformto
ASME B16.26 and ASTM B 62. Wought copper and bronze sol der-joint pressure
fittings shall conformto ASME B16.22 and ASTM B 75V ASTM B 75. Joints and
fittings for brazed joint shall be wought-copper or forged-brass sweat
fittings. Cast sweat-type joints and fittings shall not be allowed for
brazed joints. Brass or bronze adapters for brazed tubing my be used for
connecting tubing to flanges and to threaded ends of val ves and equi pnent.

.4.4 Sol der

Sol der shall conformto ASTM B 32, grade Sh5, tin-antinony alloy for
service pressures up to 1034 kPa 150 psig. Solder flux shall be liquid or
paste form non-corrosive and conformto ASTM B 813.

.4.5 Brazing Filler Mta

Filler metal shall conformto AWS A5.8/A5.8l, Type BAg-5 with AWS Type 3
flux, except Type BCuP-5 or BCuP-6 may be used for brazing copper-to-copper
joints.

.5 VALVES

Val ves shall be designed, manufactured, and tested specifically for
refrigerant service. Valve bodies shall be of brass, bronze, steel, or
ductile iron construction. Valves 25 mr 1 inch and snaller shall have
brazed or socket wel ded connections. Valves larger than 25 mr 1 inch shal
have [tongue-and-groove flanged] [butt wel ded] end connections. Threaded
end connections shall not be used, except in pilot pressure or gauge |ines
wher e mai ntenance disassenbly is required and wel ded fl anges cannot be
used. Internal parts shall be renovable for inspection or replacenent

wi t hout appl yi ng heat or breaking pi pe connections. Valve stens exposed to
the at nosphere shall be stainless steel or corrosion resistant netal plated
carbon steel. Direction of flow shall be |legibly and pernmanently indicated
on the valve body. Control valve inlets shall be fitted with integral or
adapted strainer or filter where recomended or required by the

manuf acturer. Purge, charge and receiver valves shall be of manufacturer's
standard configuration.

.5.1 Refrigerant Stop Val ves

Val ve shall be the globe or full-port ball type with a back-seating stem
especially packed for refrigerant service. Valve packing shall be

repl aceabl e under |ine pressure. Valve shall be provided with a

[ handwheel ] [or] [wench] operator and a seal cap. Valve shall be the
straight or angle pattern design as indicated.
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2.

5.2 Check Val ves

Val ve shall be the swing or lift type as required to provide positive
shutoff at the differential pressure indicated. Valve shall be provide
with resilient seat.

.5.3 Li qui d Sol enoi d Val ves

Val ves shall conmply with ANSI/AHRI 760 and be suitable for continuous duty
with applied voltages 15 percent under and 5 percent over nom nal rated
vol tage at naxi mum and m ni nrum encount ered pressure and tenperature service
conditions. Valves shall be direct-acting or pilot-operating type,

packl ess, except that packed stem seal capped, manual lifting provisions
shal |l be furnished. Solenoid coils shall be noisture-proof, UL approved,
totally encapsul ated or encapsul ated and netal jacketed as required.

Val ves shal |l have safe working pressure of 2760 kPa 400 psi and a naxi mum
operating pressure differential of at |east 1375 kPa 200 psi at 85 percent
rated voltage. Valves shall have an operating pressure differentia
suitable for the refrigerant used.

.5.4 Expansi on Val ves

Val ve shall conformto ANSI/AHR 750 and ASHRAE 17. Valve shall be the
di aphragm and spring-1oaded type with internal or external equalizers, and
bul b and capillary tubing. Valve shall be provided with an externa

super heat adjustment along with a seal cap. Internal equalizers may be
utilized where flowing refrigerant pressure drop between outlet of the
valve and inlet to the evaporator coil is negligible and pressure drop

across the evaporator is less than the pressure difference corresponding to
1 degree C 2 degrees F of saturated suction tenperature at evaporator
conditions. Bulb charge shall be determined by the manufacturer for the
application and such that liquid will remain in the bulb at all operating
conditions. Gas limted liquid charged val ves and ot her val ve devices for
l[imting evaporator pressure shall not be used without a distributor or

di scharge tube or effective nmeans to prevent |oss of control when bulb
becones warner than val ve body. Pilot-operated valves shall have a
characterized plug to provide required nodul ating control. A de-energized
sol enoid valve may be used in the pilot line to close the main valve in
lieu of a solenoid valve in the main liquid line. An isolatable pressure
gauge shall be provided in the pilot line, at the main valve. Autonatic
pressure reduci ng or constant pressure regul ati ng expansi on val ves may be
used only where indicted or for constant evaporator |oads.

.5.5 Safety Relief Valves

Val ve shall be the two-way type, unless indicated otherwi se. Valve shal
bear the ASME code synbol. Valve capacity shall be certified by the

Nati onal Board of Boiler and Pressure Vessel Inspectors. Valve shall be of
an automatically reseating design after activation

.5.6 Evaporator Pressure Regul ators, Direct-Acting

Val ve shall include a diaphragnf spring assenbly, external pressure
adjustrment with seal cap, and pressure gauge port. Valve shall maintain a
constant inlet pressure by balancing inlet pressure on diaphragm agai nst an
adj ustabl e spring |l oad. Pressure drop at system design | oad shall not
exceed the pressure difference corresponding to a 1 degree C 2 degrees F
change in saturated refrigerant tenperature at evaporator operating suction

SECTION 23 23 00 Page 14



tenmperature. Spring shall be selected for indicated naxi mum al |l owabl e
suction pressure range.

.5.7 Refrigerant Access Val ves

Refri gerant access val ves and hose connections shall be in accordance with
AHRI 720

.6 Pl PI NG ACCESSORI ES
.6.1 Filter Driers

Driers shall conformto AHRI 711AHRI 710. Sizes 15 nm 5/8 inch and | arger
shall be the full flow, replaceable core type. Sizes 13 mr 1/2 inch and
smal l er shall be the sealed type. Cores shall be of suitable desiccant
that will not plug, cake, dust, channel, or break down, and shall renove
water, acid, and foreign material fromthe refrigerant. Filter driers
shal | be constructed so that none of the desiccant will pass into the
refrigerant lines. M nimmbursting pressure shall be 10.3 MPa 1,500 psi.

.6.2 Sight d ass and Liquid Level |ndicator
.6.2.1 Assenbly and Components

Assenbly shall be pressure- and tenperature-rated and constructed of
materials suitable for the service. dass shall be borosilicate type.
Ferrous conponents subject to condensation shall be el ectro-gal vani zed.

.6.2.2 Gauge d ass

Gauge gl ass shall include top and bottomisolation valves fitted with
automati c checks, and packing followers; red-line or green-line gauge

gl ass; el astomer or polymer packing to suit the service; and gauge gl ass
guard.

.6.2.3 Bull's-Eye and Inline Sight dass Reflex Lens

Bull's-eye and inline sight glass reflex |lens shall be provided for
dead-end liquid service. For pipe |line nounting, two plain |lenses in one
body suitable for backlighted view ng shall be provided.

.6.2.4 Moi st ure | ndi cat or

I ndi cator shall be a self-reversible action, noisture reactive, color
changing nedia. Indicator shall be furnished with full-color-printing tag
containing color, noisture and tenperature criteria. Unless otherw se

i ndi cated, the noisture indicator shall be an integral part of each
correspondi ng si ght gl ass.

.6.3 Vi brati on Danpeners

Danpeners shall be of the all-nmetallic bell ows and woven-wire type.

.6.4 Fl exi bl e Pi pe Connectors

Connector shall be a conposite of interior corrugated phosphor bronze or
Type 300 Series stainless steel, as required for fluid service, with

exterior reinforcenent of bronze, stainless steel or nbnel wire braid.
Assenbly shall be constructed with a safety factor of not |ess than 4 at
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150 degrees C300 degrees F. Unless otherw se indicated, the length of a
flexi bl e connector shall be as recomended by the manufacturer for the
servi ce intended.

.6.5 Strai ners

Strainers used in refrigerant service shall have brass or cast iron body,
Y-or angl e-pattern, cleanable, not |ess than 60-nesh noncorrodi ng screen of
an area to provide net free area not less than ten times the pipe dianeter
with pressure rating conpatible with the refrigerant service. Screens
shal | be stainless steel or nonel and reinforced spring-loaded where
necessary for bypass-proof construction.

.6.6 Pressure and Vacuum Gauges

Gauges shall conformto ASME B40. 100 and shall be provided with throttling
type needl e valve or a pul sation danpener and shut-off valve. Gauge shal
be a mnimumof 85 mr 3-1/2 inches in dianeter with a range fromr 0 kPa 0
psig to approximately 1.5 tines the nmaxi mum system worki ng pressure. Each
gauge range shall be selected so that at normal operating pressure, the
needle is within the mddle-third of the range.

.6.7 Tenper at ure Gauges

Tenperature gauges shall be the industrial duty type and be provided for

the required tenperature range. Gauges shall have Celsius scale in 1 degree
Fahrenheit scale in 2 degrees graduations scale (black nunbers) on a white

face. The pointer shall be adjustable. Rigid stemtype tenperature gauges

shall be provided in thermal wells located within 1.5 m 5 feet of the

finished floor. Universal adjustable angle type or renote el ement type

t erper at ure gauges shall be provided in thermal wells located 1.5 to 2.1

5to 7 feet above the finished floor. Renpte el enent type tenperature

gauges shall be provided in thermal wells located 2.1 i 7 feet above the

finished floor.

.6.7.1 St em Cased- G ass

Stem cased- gl ass case shall be polished stainless steel or cast al um num
229 mr 9 inches long, with clear acrylic lens, and non-mercury filled gl ass
tube with indicating-fluid colum.

.6.7.2 Binmetal lic Dial

Binetallic dial type case shall be not less than 89 mr 3-1/2 inches,
stainless steel, and shall be hernetically sealed with clear acrylic |ens.
Binetallic elenent shall be silicone danpened and unit fitted with externa
calibrator adjustnent. Accuracy shall be one percent of dial range.

.6.7.3 Li quid-, Solid-, and Vapor-Filled D a

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

.6.7. 4 Ther mal Wel |

Thermal well shall be identical size, 13 or 19 nmr 1/2 or 3/4 inch NPT
connection, brass or stainless steel. Were test wells are indicated,
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provi de captive plug-fitted type 13 mr 1/2 inch NPT connection suitable for
use with either engraved stem or standard separabl e socket thermoneter or

thermostat. Mercury shall not be used in thernometers. Extended neck

thermal wells shall be of sufficient length to clear insulation thickness by
25 mr 1 inch.

.6.8 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, guides, and supports shall conformto MSS SP-58 and
MSS SP- 69

.6.9 Escut cheons

Escut cheons shall be chromi umplated iron or chrom umplated brass, either
one piece or split pattern, held in place by internal spring tension or set
SCrews.

T FABRI CATI ON

.7.1 Factory Coati ng
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NOTE: For equi pnent to be installed outdoors,
adequate protection will be specified.

Manuf acturers must submit evidence that unit

speci men have passed the specified salt spray fog
test. A 125 hour test will be specified in a
noncorrosive environnment and a 500 hour test will be
specified in a corrosive environnent.
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Unl ess ot herwi se specified, equipnment and conponent itens, when fabricated
fromferrous netal, shall be factory finished with the nmanufacturer's
standard finish, except that itens |ocated outside of buildings shall have
weat her resistant finishes that will wi thstand [125] [500] hours exposure
to the salt spray test specified in ASTMB 117 using a 5 percent sodium
chloride solution. |Imediately after conpletion of the test, the specinen
shal | show no signs of blistering, winkling, cracking, or |oss of adhesion
and no sign of rust creepage beyond 3 mr 1/8 inch on either side of the
scratch mark. Cut edges of gal vani zed surfaces where hot-dip gal vani zed
sheet steel is used shall be coated with a zinc-rich coating confornmng to
ASTM D 520, Type |I.

.7.2 Factory Applied Insul ation

[ Refrigerant suction |ines between the cool er and each conpressor [and cold
gas inlet connections to gas cooled notors]] [Refrigerant punps and exposed
chilled water |ines on absorption chillers] shall be insulated with not
less than 19 nm 3/4 inch thick unicellular plastic foam Factory insul ated
items installed outdoors are not required to be fire-rated. As a m nimm
factory insulated itens installed indoors shall have a flane spread i ndex
no higher than 75 and a snoke devel oped i ndex no higher than 150. Factory
insulated itens (no jacket) installed indoors and which are located in air
pl enuns, in ceiling spaces, and in attic spaces shall have a flane spread

i ndex no higher than 25 and a snoke devel oped i ndex no hi gher than 50.

Fl ame spread and snoke devel oped i ndexes shall be determ ned by ASTM E 84.

I nsul ation shall be tested in the same density and installed thickness as
the material to be used in the actual construction. Material supplied by a
manufacturer with a jacket shall be tested as a conposite material.
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Jackets, facings, and adhesives shall have a flane 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.

PART 3 EXECUTI ON

3.

3.

1 EXAM NATI ON

After becoming famliar with all details of the work, performa
verification of dinensions in the field, and advise the Contracting Oficer
of any di screpancy before perform ng any work.

2 | NSTALLATI ON
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NOTE: Bel owground refrigerant piping should be
avoided if at all possible. Direct buried
refrigerant piping will not be installed under any
circunmstances. |In the event that bel owground pipe
routing is the only alternative, the piping will be
routed through an accessible trench system (i.e
concrete, fiberglass, PVC, etc). The designer wll
specifically detail the trench design as well as
fully detail the piping techniques necessary to
accommodate oil circulation at both full and part

|l oad conditions. Q1 circulation is extrenmely
critical to the successful operation of any
refrigerant system Designers will avoid creating
any oil traps within a refrigerant piping system
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Pipe and fitting installation shall conformto the requirements of

ASME B31.1. Pipe shall be cut accurately to neasurenments established at
the jobsite, and worked into place w thout springing or forcing, conpletely
clearing all w ndows, doors, and other openings. Cutting or other
weakeni ng of the building structure to facilitate piping installation will
not be permtted without witten approval. Pipe or tubing shall be cut
square, shall have burrs renoved by reaming, and shall permt free
expansi on and contraction w thout causing damage to the buil ding structure,
pi pe, joints, or hangers.

2.1 Directional Changes

Changes in direction shall be nade with fittings, except that bendi ng of

pi pe 100 mr 4 inches and smaller will be pernitted, provided a pipe bender
is used and wi de weep bends are forned. Mtering or notching pipe or other
simlar construction to formelbows or tees will not be permtted. The

centerline radius of bends shall not be |ess than 6 dianeters of the pipe.
Bent pi pe showi ng kinks, winkles, flattening, or other malformations will
not be accepted.

. 2.2 Functi onal Requirenents

Pi ping shall be installed 4 minm 1/2 inch/10 feet of pipe in the direction
of flow to ensure adequate oil drainage. Open ends of refrigerant |ines or
equi prrent shall be properly capped or plugged during installation to keep
nmoi sture, dirt, or other foreign material out of the system Piping shal
remai n capped until installation. Equipnment piping shall be in accordance
with the equi pment nanufacturer's recommendati ons and the contract
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drawi ngs. Equi pnment and piping arrangenents shall fit into space allotted
and al |l ow adequate acceptable clearances for installation, replacenent,
entry, servicing, and nai ntenance.

. 2.3 Fittings and End Connecti ons
.2.3.1 Thr eaded Connecti ons

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

.2.3.2 Brazed Connecti ons

Brazing shall be perfornmed in accordance with AWS BRH, except as nodified
herein. During brazing, the pipe and fittings shall be filled with a
pressure regul ated 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 cleaned with a wire fitting brush until the
entire joint surface is bright and clean. Brazing flux shall not be used.
Surplus brazing material shall be renpbved at all joints. Steel tubing
joints shall be made in accordance with the nmanufacturer's
recomendations. Joints in steel tubing shall be painted with the sane
material as the baked-on coating within 8 hours after joints are made.
Tubi ng shall be protected agai nst oxidation during brazing by continuous
purgi ng of the inside of the piping using nitrogen. Piping shall be
supported prior to brazing and not be sprung or forced.

.2.3.3 Wel ded Connecti ons

Wel ded joints in steel refrigerant piping shall be fusion-welded. 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 matter
before the piping is assenbled. During welding the pipe and fittings shal
be filled with an inert gas, such as nitrogen, to prevent the formati on of
scale. Beveling, alignnment, heat treatnent, and inspection of weld shal
conformto ASME B31.1. Weld defects shall be renoved and rewel ded at no
addi tional cost to the Government. Electrodes shall be stored and dried in
accordance with AWS D1.1/D1. 1V or as recommended by the manufacturer.

El ectrodes that have been wetted or that have | ost any of their coating
shal | not be used.

.2.3. 4 Fl ared Connecti ons

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

.2.3.5 Fl anged Connecti ons

When steel refrigerant piping is used, union or flange joints shall be
provided in each line inedi ately preceding the connection to each pi ece of
equi pnent requiring maintenance, such as conpressors, coils, chillers,
control valves, and other simlar itens. Flanged joints shall be assenbl ed
square end tight with matched fl anges, gaskets, and bolts. Gaskets shal

be suitable for use with the refrigerants to be handl ed.
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3.

3.

2.4 Val ves
2.4.1 CGener a

Refrigerant stop valves shall be installed on each side of each piece of
equi pnment such as conpressors condensers, evaporators, receivers, and ot her
simlar itenms in nultiple-unit installation, to provide partial system
isolation as required for maintenance or repair. Stop valves shall be
installed with stenms horizontal unless otherw se indicated. Ball valves
shall be installed with stens positioned to facilitate operation and

mai nt enance. |solating valves for pressure gauges and sw tches shall be
external to thermal insulation. Safety switches shall not be fitted with
isolation valves. Filter dryers having access ports may be considered a
poi nt of isolation. Purge valves shall be provided at all points of
systens where accumrul at ed noncondensabl e gases woul d prevent proper system
operation. Valves shall be furnished to match line size, unless otherw se
i ndi cated or approved.

.2.4.2 Expansi on Val ves

Expansi on val ves shall be installed with the thernostatic expansion val ve
bul b | ocated on top of the suction line when the suction line is | ess than
54 mm 2-1/8 inches in dianeter and at the 4 o' clock or 8 o' clock position
on lines larger than 54 mr 2-1/8 inches. The bulb shall be securely
fastened with two clanps. The bulb shall be insulated. The bulb shal
installed in a horizontal portion of the suction line, if possible, with
the pigtail on the bottom |If the bulb nust be installed in a vertica
line, the bulb tubing shall be facing up.

.2.4.3 Val ve Identification
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NOTE: Delete last two sentences when identification
tags are not considered necessary in small projects.
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Each system val ve, including those which are part of a factory assenbly,
shal | be tagged. Tags shall be in al phanurmeric sequence, progressing in
direction of fluid flow Tags shall be enmbossed, engraved, or stanped

pl astic or nonferrous netal of various shapes, sized approximtely 34 mr
1-3/8 inch dianeter, or equival ent dinmension, substantially attached to a
conponent or inmredi ately adjacent thereto. Tags shall be attached with
nonf errous, heavy duty, bead or Iink chain, 14 gauge 14 gauge anneal ed
wire, nylon cable bands or as approved. Tag nunbers shall be referenced in
Operation and Mai ntenance Manual s and system di agr ans.

. 2.5 Vi brati on Danpers

Vi bration danmper shall be provided in the suction and discharge |ines on
spring mounted conpressors. Vibration dampers shall be installed parallel
with the shaft of the conpressor and shall be anchored firmly at the
upstream end on the suction |ine and the downstreamend in the di scharge
l'ine.

.2.6 Strai ners

Strainers shall be provided i medi ately ahead of sol enoid val ves and
expansi on devices. Strainers may be an integral part of an expansion val ve.
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3

3

2.7 Filter Dryer

Aliquid line filter dryer shall be provided on each refrigerant circuit

| ocated such that all liquid refrigerant passes through a filter dryer
Dryers shall be sized in accordance with the manufacturer's recommendati ons
for the systemin which it is installed. Dryers shall be installed such
that it can be isolated fromthe system the isolated portion of the system
evacuated, and the filter dryer replaced. Dryers shall be installed in the
hori zontal position except replaceable core filter dryers may be installed
in the vertical position with the access flange on the bottom

. 2.8 Si ght d ass

A noi sture indicating sight glass shall be installed in all refrigerant
circuits down streamof all filter dryers and where indicated. Site
gl asses shall be full |ine size.

. 2.9 Di scharge Line G| Separator

Di scharge line oil separator shall be provided in the discharge line from
each compressor. QO return line shall be connected to the conpressor as
recomended by the conpressor manufacturer.

.2.10 Accunul at or
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NOTE: Suction |ine accurul ator should be included
under certain split systemapplications, such as
havi ng extended refrigerant lines, 15 m (50 feet) or
longer. |If accunulator is not used then delete this
par agr aph
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Accunul ators shall be provided in the suction line to each conpressor.

.2.11 Fl exi bl e Pi pe Connectors

Connectors shall be installed perpendicular to |line of notion being
isolated. Piping for equipnment with bidirectional notion shall be fitted
with two flexible connectors, in perpendicular planes. Reinforced

el astoner flexible connectors shall be installed in accordance with
manufacturer's instructions. Piping guides and restraints related to

fl exi bl e connectors shall be provided as required.

.2.12 Tenper at ure Gauges

Tenper ature gauges shall be | ocated specifically on, but not limted to the
following: [the sensing elenent of each autonatic tenperature contro

devi ce where a thermoneter is not an integral part thereof] [the liquid
line leaving a receiver] [and] [the suction |line at each evaporator or
liquid cooler]. Thermal wells for insertion thernometers and thernostats
shal | extend beyond thermal insulation surface not less than 25 mr 1 inch

.2.13 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69,
except as nodified herein. Pipe hanger types 5, 12, and 26 shall not be
used. Hangers used to support piping 50 mr 2 inches and | arger shall be
fabricated to pernmt adequate adjustnent after erection while stil
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supporting the |l oad. Piping subjected to vertical novenent, when operating
tenperat ures exceed anbi ent temperatures, shall be supported by variable
spring hangers and supports or by constant support hangers.

.2.13.1 Hanger s

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

.2.13.2 I nserts

Type 18 inserts shall be secured to concrete forns before concrete is
pl aced. Continuous inserts which allow nore adjustnents nay be used if
they otherwi se nmeet the requirenents for Type 18 inserts.

.2.13.3 C- d anps

Type 19 and 23 C-clanmps shall be torqued in accordance with MSS 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.

.2.13.4 Angle Attachnents

Type 20 attachnents used on angles and channels shall be furnished with an
added nal | eabl e-iron heel plate or adapter.

.2.13.5 Saddl es and Shi el ds

Where Type 39 saddle or Type 40 shield are pernmitted for a particular pipe
attachnent application, the Type 39 saddl e, connected to the pipe, shall be
used on all pipe 100 mr 4 inches and | arger when the tenperature of the
mediumis 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 mr 4 inches
and larger carrying nmedium|ess 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 mm 2 inches and | arger.

.2.13.6 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 mr 1 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.]

.2.13.7 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 m 15 feet not nbre than 2.4 m 8 feet
fromend of risers, and at vent term nations.

.2.13.8 Pi pe Gui des

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

at nospheric conditions, and bearing | oads encountered.
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3.2.13.9 Steel Slides

Where steel slides do not require provisions for restraint of latera
noverent, an alternate guide nethod may be used. On piping 100 nm 4 inches
and larger, a Type 39 saddle shall be used. On piping under 100 mm 4 inches,
a Type 40 protection shield nay be attached to the pipe or insulation and
freely rest on a steel slide plate.

3.2.13.10 Hi gh Tenperature Quides with Cradl es

Where there are high systemtenperatures and welding to piping is not
desirabl e, then the Type 35 guide shall include a pipe cradle, welded to
the guide structure and strapped securely to the pipe. The pipe shall be
separated fromthe slide material by at |east 100 mr 4 inches, or by an
anount adequate for the insulation, whichever is greater

3.2.13. 11 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

3.2.13.12 Sei sm ¢ Requirenents
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NOTE: Provide seismic details, if a Governnent
designer (either Corps office of AAE) is the

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

Del ete the bracketed phrase "as shown on the

drawi ngs" if no seisnic details are provided. UFC
3-310-04 SEI SM C DESI GN FOR BUI LDI NGS and Secti ons
13 48 00 SEI SM C PROTECTI ON FOR M SCELLANECUS

EQUI PMENT and 13 48 00.00 10 SEI SM C PROTECTI ON FOR
MECHANI CAL EQUI PMENT or 22 05 48.00 20 MECHANI CAL
SOUND, VI BRATI ON, AND SElI SM C CONTROL properly

edited, nust be included in the contract docunents.
EIR IR R b R S I I I I b I I I I R R I S I I R I I I I I I R I S I I I I I I I b I S I b b I b I b I b I R I b I b I b I I I I b b b I

Pi pi ng and attached val ves shall be supported and braced to resist seisnc
| oads as specified under UFC 3-310-04 and Sections 13 48 00 SEI SM C
PROTECTI ON FOR M SCELLANEOUS EQUI PMENT and [13 48 00.00 10 SEI SM C
PROTECTI ON FOR MECHANI CAL EQUI PMENT] [22 05 48.00 20 MECHANI CAL SOUND,

VI BRATI ON, AND SEI SM C CONTRCOL] [as shown on the drawi ngs]. Structura
steel required for reinforcement to properly support piping, headers, and
equi pnment but not shown shall be provided under this section. Material
used for support shall be as specified under Section 05 12 00 STRUCTURAL
STEEL.

3.2.13.13 Structural Attachments

Attachnent 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
shall not be attached to netal decking. Masonry 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
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shal |l be as specified under Section 05 12 00 STRUCTURAL STEEL
.2.14 Pi pe Alignnent Cuides

Pi pe alignnent guides shall be provided where indicated for expansion

| oops, offsets, and bends and as recommrended by the nanufacturer for
expansion joints, not to exceed 1.5 nm 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.

.2.15 Pi pe Anchors

Anchors shall be provided wherever necessary or indicated to localize
expansion or to prevent undue strain on piping. Anchors shall consist of
heavy steel collars with lugs and bolts for clanping and attachi ng anchor
braces, unless otherw se indicated. Anchor braces shall be installed in
the nost effective nanner to secure the desired results using turnbuckles
where required. Supports, anchors, or stays shall not be attached where
they will injure the structure or adjacent construction during installation
or by the wei ght of expansion of the pipeline. Were pipe and conduit
penetrations of vapor barrier seal ed surfaces occur, these itens shall be
anchored i medi ately adj acent to each penetrated surface, to provide
essentially zero novenent within penetration seal. Detailed draw ngs of
pi pe anchors shall be submitted for approval before installation.

.2.16 Bui | di ng Surface Penetrations

Sl eeves shall not be installed in structural nmenbers except where indicated
or approved. Sleeves in nonload bearing surfaces shall be gal vani zed sheet
netal, conformng to ASTM A 653/ A 653N, Coating Class G90, 1.0 nm (20
gauge) 20 gauge. Sleeves in |oad bearing surfaces shall be uncoated carbon
steel pipe, conformng to ASTM A 53/ A 53l, [Schedul e 30] [Schedul e 20]

[ Standard weight]. Sealants shall be applied to noisture and oil-free
surfaces and el astoners to not less than 13 nmr 1/2 inch depth. Sl eeves
shall not be installed in structural menbers.

.2.16.1 Refri gerated Space

Refrigerated space building surface penetrations shall be fitted with

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

rei nforced polyester or epoxy resin with a mninumthickness 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 collar. |In the case of masonry penetrati ons where sleeve is
not cast-in, voids shall be filled with | atex m xed nortar cast to shape of
sl eeve and flange/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 masonry anchors.

Integral cast-in collar type sleeve shall be flashed [as indicated.] [with
not |less than 100 nr 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 manner and
remai ni ng warm and col d side sleeve depth shall be insulated with not |ess
than [100] [__ ] my [4] [ ] inches of foaned-in-place rigid

pol yur et hane or foaned-in-place silicone elastoner. Vapor barrier seal ant
shall be applied to finish warm side insulation surface. Warm side of
penetrating surface shall be insul ated beyond vapor barrier seal ed sl eeve
insulation for a distance which prevents condensation. Wres in
refrigerated space surface penetrating conduit shall be sealed with vapor
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barrier plugs or conmpound to prevent noisture mgration through conduit and
condensati on therein.

3.2.16.2 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 mninumof 6 mr 1/4 inch all-around cl earance

bet ween bare pi pe and sl eeves or between jacketed-insulation and sl eeves.
Except in pipe chases or interior walls, the annul ar 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.

3.2.16.3 Wat er pr oof Penetrations

Pi pes passing through roof or floor waterproofing nmenbrane shall be
installed through a 5.17 kg/sq. m 17 ounce copper sleeve, or a 0.81 nmr
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 pi pe and be set over the roof or

fl oor menbrane in a trowel ed coating of bitum nous cenent. The flashing
sl eeve shall extend up the pipe a mnimum of 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 sl eeve and the netal -jacket-covered
i nsul ation shall be sealed as indicated. Penetrations shall be seal ed by
either one of the foll ow ng nethods.

a. Waterproofing Canping Flange: Pipes up to and including 250 mr 10
i nches in dianmeter passing through roof or floor waterproofing nenbrane
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 nmenbrane shall be clanped into place and seal ant
shal |l be placed in the caul ki ng recess.

b. Mdul ar Mechani cal Type Sealing Assenbly: In lieu of a

wat er proofi ng cl anpi ng fl ange and caul ki ng and seal i ng of annul ar space
bet ween pi pe and sl eeve or conduit and sl eeve, a nodul ar nechani ca

type sealing assenbly nay be installed. Seals shall consist of

i nterlocking 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 shal

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 elenents to
expand and provide a watertight seal rubber sealing elenents to expand
and provide a watertight seal between the pipe/conduit seal between the
pi pe/ conduit and the sleeve. Each seal assenbly shall be sized as
recommended by the manufacturer to fit the pipe/conduit and sl eeve

i nvol ved. The Contractor electing to use the nodul ar nechani cal type
seal s shall provide sleeves of the proper dianeters.

3.2.16.4 Fire- Rated Penetrati ons

Penetration of fire-rated walls, partitions, and floors shall be seal ed as
specified in Section 07 84 00 FI RESTOPPI NG
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3.2.16.5 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 |l be provided with escutcheons. Where sl eeves project slightly from
floors, special deep-type escutcheons shall be used. Escutcheon shall be
secured to pipe or pipe covering.

3.2.17 Access Panel s

Access panels shall be provided for all conceal ed val ves, vents, controls,
and itens requiring inspection or maintenance. Access panels shall be of
sufficient size and | ocated so that the concealed itens nay be serviced and
mai nt ai ned or conpletely removed and repl aced. Access panels shall be as
specified in Section 05 50 13 M SCELLANEQUS METAL FABRI CATI ONS.

3.2.18 Field Applied Insulation

Field installed insulation shall be as specified in Section 23 07 00
THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS, except as defined differently
her ei n.

3.2.19 Fiel d Painting

Painting required for surfaces not otherw se specified, and finish painting
of itens only prined at the factory are specified in Section 09 90 00
PAI NTS AND COATI NGS

3.2.19.1 Col or Codi ng

EE R R R I S b b b S b b I S I b b b I I S R R S R I S R b b b S R S S I
NOTE: Col or coding for piping identification
required by the using agency will be devel oped and
inserted in the "Col or Code Schedul e" in Section
09 90 00 PAINTS AND COATI NGS. For Air Force
Installations, piping will be color-coded in
accordance with Attachnent 4 of AFM 88- 15.

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

Col or coding for piping identification is specified in Section 09 90 00
PAI NTS AND CQOATI NGS.

3.2.19.2 Col or Codi ng Schene

Rk Rk Rk R R IR R R Sk O O e S O R AR Rk R Rk O kO I R IR R I b I Rk I o

NOTE: Col or Codi ng Schene may be deleted if not

required in the project. Use Sections with a 10

after the Section nunber and delete those with 20
for Arny projects, and vice versa

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

A col or coding schene for |ocating hidden piping shall be in accordance
with [Section 22 00 00 PLUMBI NG GENERAL PURPCSE] [ Section 22 00 70
PLUMBI NG HEALTHCARE FACI LI TI ES] .

3.3 CLEANI NG AND ADJUSTI NG

Cl ean uncont am nated systen(s) by evacuation and purgi ng procedures
currently recomended by refrigerant and refrigerant equi pnent
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3.

manuf acturers, and as specified herein, to renmove snmall anounts of air and
noi sture. Systens containing noderate amounts of air, noisture,

contam nated refrigerant, or any foreign matter shall be considered

contam nated systens. Restoring contaninated systens to clean condition

i ncludi ng di sassenbly, conponent replacenent, evacuation, flushing,
purging, and re-chargi ng, shall be perforned using currently approved
refrigerant and refrigeration manufacturer's procedures. Restoring
cont am nated systens shall be at no additional cost to the Government as
determ ned by the Contracting O ficer. Water shall not be used in any
procedure or test.

.4 TRAINI NG COURSE

Conduct a training course for [__ ] menmbers of the operating staff as
designated by the Contracting Oficer. The training period shall consist
of atotal [__ ] hours of normal working tinme and start after the system
is functionally conpleted but prior to final acceptance tests. The field
posted instructions shall cover all of the itens contained in the approved
operation and mai nt enance manual s as well as denonstrations of routine

mai nt enance operati ons.

5 REFRI GERANT PI PI NG TESTS

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: The followi ng refrigerant systemtests are
for field fabricated refrigerant piping systens.
The tests do not apply to packaged, unitary

equi pnent which is charged at the factory.

Wher e applicabl e condensing tenperature is over 54
degrees C (130 degrees F), equipnent and piping wll
be capabl e of wi thstanding | eak pressure tests at
not |ess than the design pressure corresponding to
t he condensi ng pressure during the higher anbient
conditions (refer to ANSI/ASHRAE 15 & 34).

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

After all conponents of the refrigerant system have been installed and
connected, subject the entire refrigeration systemto pneumatic,

evacuation, and startup tests as described herein. Conduct tests in the
presence of the Contracting Oficer. Water and electricity required for
the tests will be furnished by the Governnent. Provide all material,

equi prent, instrunents, and personnel required for the test. Provide the
services of a qualified technician, as required, to performall tests and
procedures indicated herein. Field tests shall be coordinated with Section
23 05 93 TESTI NG, ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS.

.5.1 Prelimnary Procedures

Prior to pneumatic testing, equipnent which has been factory tested and
refrigerant charged as well as equi pnent which could be damaged or cause
personnel injury by inposed test pressure, positive or negative, shall be
isolated fromthe test pressure or renoved fromthe system Safety relief
val ves and rupture discs, where not part of factory seal ed systens, shal
be removed and openi ngs capped or pl ugged.

.5.2 Pneumati c Test

Pressure control and excess pressure protection shall be provided at the
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source of test pressure. Valves shall be wi de open, except those |eading
to the atnmosphere. Test gas shall be dry nitrogen, with m nus 55 degrees C
m nus 70 degree F dewpoint and |less than 5 ppmoil. Test pressure shall be
applied in tw stages before any refrigerant pipe is insulated or covered.
First stage test shall be at 69 kPa 10 psi with every joint being tested
with a thick soap or color indicating solution. Second stage tests shal
raise the systemto the mninmnumrefrigerant | eakage test pressure specified
in ANSI/ASHRAE 15 & 34 with a maxi mumtest pressure 25 percent greater.
Pressure above 690 KPa 100 psig shall be raised in 10 percent increnents
with a pressure acclimtizing period between increnents. The initial test
pressure shall be recorded along with the anbient tenperature to which the
systemis exposed. Final test pressures of the second stage shall be

mai nt ai ned on the systemfor a mnimumof 24 hours. At the end of the 24
hour period, the systempressure will be recorded along with the ambient
tenmperature to which the systemis exposed. A correction factor of 2 kPa
0.3 psi will be allowed for each degree C F change between test space
initial and final anbient tenperature, plus for increase and mnus for a
decrease. |If the corrected systempressure is not exactly equal to the
initial systemtest pressure, then the systemshall be investigated for

| eaking joints. To repair |eaks, the joint shall be taken apart,
thoroughly cl eaned, and reconstructed as a new joint. Joints repaired by
caul king, renmelting, or back-welding/brazing shall not be acceptable.
Following repair, the entire systemshall be retested using the pneunatic
tests described above. The entire systemshall be reassenbl ed once the
pneumatic tests are satisfactorily conpl eted.

.5.3 Evacuati on Test

Fol | owi ng satisfactory conpletion of the pneumatic tests, the pressure
shall be relieved and the entire systemshall be evacuated to an absol ute
pressure of 300 micronmeters. During evacuation of the system the anbient
tenmperature shall be higher than 2 degrees C 35 degrees F. No nore than
one system shall be evacuated at one time by one vacuum punp. Once the
desired vacuum has been reached, the vacuumline shall be closed and the
system shall stand for 1 hour. |If the pressure rises over 500 microneters
after the 1 hour period, then the systemshall be evacuated again down to
300 nmicronmeters and let set for another 1 hour period. The system shal

not be charged until a vacuum of at |east 500 micronmeters i s maintained for
a period of 1 hour without the assistance of a vacuumline. |[If during the
testing the pressure continues to rise, check the systemfor |eaks, repair
as required, and repeat the evacuation procedure. During evacuation,
pressures shall be recorded by a thernocoupl e-type, electronic-type, or a
cal i brated-m cronmeter type gauge.

.5.4 System Chargi ng and Startup Test

Fol | owi ng satisfactory conpletion of the evacuation tests, the system shal
be charged with the required anount of refrigerant by raising pressure to
normmal operating pressure and in accordance with nmanufacturer's
procedures. Follow ng charging, the systemshall operate w th high-side
and | owsi de pressures and corresponding refrigerant temperatures, at
design or inproved values. The entire systemshall be tested for |eaks.
Fl uorocarbon systens shall be tested with halide torch or electronic |eak
det ectors.

.5.5 Ref ri gerant Leakage

If arefrigerant |leak is discovered after the system has been charged, the
| eaki ng portion of the systemshall imrediately be isolated fromthe
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remai nder of the systemand the refrigerant punped into the systemreceiver
or other suitable container. Under no circunstances shall the refrigerant
be di scharged into the atnosphere.

.5.6 Contractor's Responsibility

At all times during the installation and testing of the refrigeration
system take steps to prevent the release of refrigerants into the

at nosphere. The steps shall include, but not be Ilimted to, procedures
which will mnimze the release of refrigerants to the atnosphere and the
use of refrigerant recovery devices to renove refrigerant fromthe system
and store the refrigerant for reuse or reclaim At no tine shall nore than
85 g 3 ounces of refrigerant be rel eased to the atnosphere in any one
occurrence. Any systemleaks within the first year shall be repaired in
accordance with the requirements herein at no cost to the Governnent
including material, |abor, and refrigerant if the leak is the result of
defective equipnment, material, or installation.

-- End of Section --
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