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NOTE: This gui de specification covers the
requirenents for refrigeration equi pnent for cold
storage facilities.

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 Citeria 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

PART 1 GENERAL

1.1 REFERENCES

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: 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 RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
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t he 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.

EE R R R I I R R R I I O R R R O R R R I R R I O R I 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 )
AHRI 420 (2008) Unit Coolers for Refrigeration

AHRI 450 (2007) Standard for Water- Cool ed
Refri gerant Condensers, Renote Type

AHRI 460 (2005) Performance Rating of Renote
Mechani cal - Draft Air-Cool ed Refrigerant
Condensers

AHRI 490 (2003) Renote Mechani cal - Draft
Evapor ati vel y- Cool ed Refri gerant Condensers

AHRI 495 (2005) Performance Rating of Refrigerant
Li qui d Recei vers

AHRI 510 (1993) Ammoni a Conpressor Units

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

AHRI 700 (2006; Appendi x C 2008) Specifications for
Fl uorocarbon Refrigerants

AHRI 710 (2004) Standard for Performance Rating of
Li quid-Line Driers

AHRI 720 (2002) Refrigerant Access Val ves and Hose
Connectors

AHRI 750 (2007) Thernostatic Refrigerant Expansion
Val ves

AHRI 760 (2007) Sol enoid Valves for Use Wth

Vol atile Refrigerants

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 15 & 34 (2007; sStd 15 Errata 2007, 2009, & Addenda
a-e; Std 34 Errata 2007, 2008, Addenda
a-y, aa-ae) ANSI/ASHRAE Standard 15- Safety
Standard for Refrigeration Systenms and
ANSI / ASHRAE St andard 34- Desi gnati on and
Safety Classification of Refrigerants
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ASHRAE 17 (2008) Method of Testing Capacity of
Thernostatic Refrigerant Expansion Val ves

ASHRAE 23 (2005) Methods of Testing for Rating
Positive Displacenent Refrigerant
Conpressors and Condensing Units

ASHRAE 64 (2005) Methods of Testing Renote

Mechani cal - Draft Evaporative Refrigerant
Condensers

AMERI CAN VELDI NG SOCI ETY ( AW5)

AWS A5. 8/ A5. 8M (2004; Errata 2004) Specification for
Filler Metals for Brazing and Braze Wl ding
AVWS BRH (2007) Brazi ng Handbook
AWS D1.1/D1. 1M (2008; FErrata 2009) Structural Wl ding
Code - Steel

ASME | NTERNATI ONAL ( ASME)

ASME Al13.1 (2007) Schene for the Identification of
Pi pi ng Systens

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. 9 (2007) Standard for Factory-Made W ought
Steel Buttwelding Fittings

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

ASME B31.5 (2006) Refrigeration Piping and Heat

Transfer Conponents

ASME B40. 100 (2005) Pressure Gauges and Gauge
Attachnents

ASME BPVC SEC | 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 105/ A 105M (2009) Standard Specification for Carbon
Steel Forgings for Piping Applications

ASTM A 123/ A 123M (2009) Standard Specification for Znc
(Hot-Di p Gal vani zed) Coatings on Iron and
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

126

153/ A 153M

181/ A 181M

197/ A 197M

234/ A 234M

278/ A 278M

307

334/ A 334M

36/ A 36M

53/ A 53M

653/ A 653M

117

209

209M

221

St eel Products

(2004) Standard Specification for G ay
Iron Castings for Valves, Flanges, and
Pi pe Fittings

(2009) Standard Specification for Znc
Coating (Hot-Dip) on Iron and Steel
Har dwar e

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

(2000; R 2006) Standard Specification for
Cupol a Mall eable Iron

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

(2001; R 2006) Standard Specification for
Gray lron Castings for Pressure-Containing
Parts for Tenperatures Up to 650 degrees F
(350 degrees QO

(2007b) Standard Specification for Carbon
Steel Bolts and Studs, 60 000 PSI Tensile
Strength

(2004a) Standard Specification for
Seaml ess and Wl ded Carbon and Al | oy- St eel
Tubes for Low Tenperature Service

(2008) Standard Specification for Carbon
Structural Steel

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

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

(2009) Standing Practice for Operating
Salt Spray (Fog) Apparatus

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

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

(2008) Standard Specification for Al um num
and Al um num Al | oy Extruded Bars, Rods,
Wre, Profiles, and Tubes
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ASTM B 221M

ASTM B 280

ASTM C 534/ C 534M

ASTM D 3308

ASTM D 520

ASTM F 104

| NTERNATI ONAL | NSTI TUTE

1 AR 2

(2007) Standard Specification for Al um num
and Al um num Al | oy Extruded Bars, Rods,
Wre, Profiles, and Tubes (Metric)

(2008) Standard Specification for Seanl ess
Copper Tube for Air Conditioning and
Refrigeration Field Service

(2008) Standard Specification for
Preformed Flexible Elastoneric Cellular
Thermal Insulation in Sheet and Tubul ar
For m

(2006) PTFE Resin Skived Tape

(2000; R 2005) Zinc Dust Pignent

(2003) Standard C assification Systemfor
Nonnetal | i ¢ Gasket Materials

OF AMVONI A REFRI GERATI ON (I 1 AR)

(1999) Equi pnent, Design, and Installation
of Ammoni a Mechani cal Refrigerating Systens

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

| NDUSTRY ( MBS)

M5S SP-58

MBS SP- 69

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

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

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA | CS 6

NEMA MG 1

NEVA MG 2

(1993; R 2006) Standard for Industrial
Control s and Systems Encl osures

(2007; Errata 2008) Standard for Mtors
and Generators

(2001; Rev 1 2007) Safety Standard for
Construction and Gui de for Sel ection,
Installation, and Use of Electric Mtors
and Generators

UNDERWRI TERS LABORATORI ES (UL)

uL 207

1.2 SUBM TTALS

(2009) Standard for Refrigerant-Containing
Conponents and Accessories, Nonel ectrical

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: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit

the following list to

reflect only the subnmittals
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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
submittals are already marked with a “G'. Only
delete an existing “G' if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

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

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident 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.

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

CGovernment approval is required for submittals 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.] Submt the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Drawings[; CJ[; G [

Drawi ngs provi di ng adequate detail to denonstrate conpliance
wi th contract requirenents.

SD- 03 Product Data
Refrigeration Systen[; G[;: G [___ 11

Manuf acturer's standard catal og data, prior to the purchase or
installation of a particular conponent, highlighted to show brand
nane, nodel nunber, size, options, performance charts and curves,
etc. in sufficient detail to denonstrate conpliance with contract
requirenents. Provide data for each specified conponent including
manuf acturer's recommended installation instructions and
procedures. |If vibration isolation is specified for a unit,
include vibration isolator literature containing catal og cuts and
certification that the isolation characteristics of the isolators
provi ded neet the manufacturer's reconmmendati ons.

SECTION 23 63 00.00 10 Page 10



Spare Parts
Spare parts data for each different item of equi pnent specified.
Framed I nstructions

Franmed instructions for posting, at |least 2 weeks prior to
construction conpl etion.

Qualifications[; Q[; G [_____ 11

Aletter listing the qualifying procedures for each wel der
i ncludi ng supporting data such as test procedures used, what was
tested to, etc. and a list of the nanmes of qualified welders and
their identification synbols.
Verification of Dinensions

Aletter, at least 2 weeks prior to begi nning construction
including the date the site was visited, confirmation of existing
conditions, and any di screpancies found.
Coil Corrosion Protection

Product data on the type coating selected, the coating
t hi ckness, the application process used, the estinmated heat
transfer loss of the coil, and verification of conformance wth
the salt spray test requirenent.
Tests

Aletter, at least [10] [___ ] working days in advance of each
test, advising the Contracting Officer of the test. Subnit
individual letters for the refrigerant system the system
performance, and the acceptance tests. Each letter shall identify
the date, time, and |l ocation for each test.
Demonstrations[; Cl[; G [___ 11

A letter, at least 14 working days prior to the date of the
proposed training course, which identifies the date, tinme, and
| ocation for the training.

SD-06 Test Reports
Tests[; C[; G [
[Six] [ ] copies of each test containing the information
descri bed bel ow in bound 216 by 279 mr 8-1/2 by 11 inch bookl ets.
Submit individual reports for the refrigerant system the system

performance, and the acceptance tests.
(1) The dates the tests were started and conpl et ed.
(2) Alist of equipnent used, with calibration certifications.
(3) Initial test summaries.

(4) Repairs/adjustnents perforned.

SECTION 23 63 00.00 10 Page 11



(5) Final test results and coments.
SD-07 Certificates
Refrigerati on System

Proof of conpliance where the system conponents, or equi pnent
are specified to conply with requirements of AHRI, ASHRAE, ASME
or UL. The label or listing of the specified agency will be
acceptable evidence. In lieu of the label or listing, a witten
certificate froman approved, nationally recogni zed testing
organi zati on equi pped to perform such services, stating that the
items have been tested and conformto the requirenents and testing
nmet hods of the specified agency nmay be subnmitted. When
perfornmance requirenents of this project's draw ngs and
specifications vary fromstandard AHRI rating conditions, conputer
printouts, catalog, or other application data certified by AHRI or
a nationally recogni zed | aboratory as descri bed above shall be
included. |f AHRI does not have a current certification program
t hat enconpasses such application data, the manufacturer may self
certify that his application data conplies with project
performance requirenents in accordance with the specified test
st andar ds.

Service Organi zations

A certified list of service organi zations for the specified
equi pnent, as specified.

.3 QUALI TY ASSURANCE

.3.1 Qualifications

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

NOTE: |If the need exists for nore stringent
requi renents for weldments, delete the first

bracketed statenent; otherw se del ete the second.
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

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

wel ders shall be qualified in accordance with ASVE BPVC SEC | X. Wel ding
procedures qualified by others, and wel ders and wel di ng operators qualified
by anot her enpl oyer nmay be accepted as pernmitted by ASVE B31.1. Notify the
Contracting Oficer 24 hours in advance of tests and the tests shall be
performed at the work site if practical. The welder or welding operator
shal | apply the personally assigned synbol near each weld nade as a

per manent record.] [Wel ding and nondestructive testing procedures shall be
as specified in Section 43 02 00 VWELDI NG PRESSURE PI PING ] Weld structura
menbers in accordance with Section 05 05 23 WELDI NG STRUCTURAL

. 3.2 Dr awi ngs

I nvestigate the plunbing, fire protection, electrical, structural and
finish conditions that would affect the work to be performed and arrange
such work accordingly, furnishing required offsets, fittings, and
accessories to neet such conditions. Equipnent, ductwork, and piping
arrangenments shall fit into space allotted and all ow adequate acceptabl e

SECTION 23 63 00.00 10 Page 12



1

cl earances for installation, replacenent, entry, servicing, and
mai nt enance. Submit draw ngs consisting of:

(1) Equipnent |ayouts which identify assenbly and installation
details.

(2) Piping layouts which identify valves, fittings, pipe sizes,
and pipe slopes. Cearly identify and explain any changes to the
desi gn.

(3) Plans and el evations which identify clearances required for
mai nt enance and operati on.

(4) Wring diagrans which identify each conmponent individually
and interconnected or interlocked rel ati onshi ps between conponents.

(5) Foundation draw ngs, bolt-setting infornation, and
foundation bolts prior to concrete foundation construction for
equi prent i ndicated or required to have concrete foundations.

(6) Details of supports, if other than those indicated,
i ncludi ng | oadings and type of frames, brackets, stanchions, or
ot her supports.

(7) Automatic tenperature control diagrans and contro
sequences.

(8) Installation details which include the anount of factory
set superheat and correspondi ng refrigerant pressure/tenperature.

3.3 Service Organi zati ons

Submit a certified list of qualified permanent service organi zations,
including their addresses and qualifications, for support of the specified
equi pnent . The service organi zations shall be reasonably convenient to
the equi pment installation and be able to render satisfactory service to
the equi prent on a regul ar and energency basis during the warranty period
of the contract.

.4 DELI VERY, STORAGE, AND HANDLI NG

Protect stored itens fromthe weather and contanination. Proper protection
and care of material before, during, and after installation is the
Contractor's responsibility. Any materials found to be damaged shall be
replaced at the Contractor's expense. During installation, piping and
sim | ar openings shall be capped to keep out dirt and other foreign matter.

.5 VAl NTENANCE

.5.1 Oper ati on Manual

Provie [six] [__ ] conpl ete copies of an operation manual in bound 216 by
279 mr 8-1/2 x 11 inch booklets listing step-by-step procedures required
for system startup, operation, and shutdown. The booklets shall include
the manufacturer's nane, nodel nunber, parts list, and a brief description
of all equi pnment and their basic operating features.
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1.5.2 Mai nt enance Manua

Provide [six] [___ ] compl ete copi es of maintenance manual in bound 216 by
279 mr 8-1/2 x 11 inch booklets listing routine maintenance procedures,
possi bl e breakdowns and repairs, and a trouble shooting guide. The manual s
shal | include piping and equi pnent |ayouts and sinplified wiring and
control diagrans of the systemas installed.

1.5.3 Extra Material s

Subnmit 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

PART 2 PRODUCTS

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

NOTE: Projects which include vapor-conpression type
refrigeration systens will conply with the safety
standards defined in ASHRAE 15 & 34. Designers will
be responsi ble for thoroughly researchi ng and

i mpl ementing the ASHRAE 15 & 34 safety

requi renents. For refrigerant-containing parts
(excluding piping) |located within an i ndoor space, a
designer can use the follow ng 6-step synopsis as a
guide in determ ning "System Application

Requi rement s" from ASHRAE 15 & 34.

Step 1. Identify the safety group classification
of the refrigerant anticipated to be used in the new
refrigeration equipnent. Refrigerants R-22 and
R-134a are considered Group Al refrigerants.
Refrigerant R-123 is considered a G oup Bl
refrigerant. Amonia is considered a Goup B2
refrigerant.

Step 2. Identify the occupancy classification of
the facility which will house the new refrigerant
equi pnment. Cccupanci es include institutional
public assenbly, residential, comercial, |arge
mercantile, industrial, and m xed types.

Step 3. Determne the system probability (high or
low) of the new refrigeration equiprment. Split
system applications are typically considered
hi gh- probability systems according to ASHRAE 15 & 34.

Step 4. Estimate the quantity of refrigerant
(granms or pounds) in the largest single refrigerant
circuit of the new equiprment. The designer wll
research catalog data froma mninmumof 2 different
manufacturers in order to get an approxi nmation

Step 5. Determne the volunme (cubic neters or

cubic feet) of the indoor space which is planned to
house the new refrigerati on equipnent.
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2.

2.

Step 6. Identify the "System Application
Requi rements" fromthe applicable table in ASHRAE 15
& 34 based upon the information identified in the
previous steps (e.g., safety group, occupancy,
system probability, refrigerant quantity, and indoor
space volune). The "System Application
Requirements" will dictate applicable refrigerant
limtations as well as occupied space or nechani ca
room requirenments.

ASHRAE 15 & 34 refers to a mechanical roomas a
machi nery room however, the terns are synonynous.
On nechani cal room desi gn, ASHRAE 15 & 34 touches on
criteria concerning equi pnent placenent, ventilation
desi gn, door and passageway restrictions,

refrigerant nonitoring, open-flane devices,
pressure-relief and purge piping. In addition to
nmechani cal room desi gn, ASHRAE 15 & 34 al so touches
on criteria concerning refrigerant piping, signs,

sel f-cont ai ned breat hing apparatus (SCBA), and

m scel | aneous installation restrictions. (SCBAs
cannot be considered MCA funded itens and are
therefore not included in this specification.)

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

1 STANDARD PRODUCTS

Provide materials and equi pnment which are standard products of a

manuf acturer regularly engaged in the manufacturing of such products, that
are of a simlar material, design and workmanshi p and that have been in
satisfactory comrercial or industrial use for 2 years prior to bid

opening. The 2 year use includes applications of equipnment and materials
under simlar circunstances and of simlar size. The 2 years experience
shal | be satisfactorily conpleted by a product which has been sold or is
offered for sale on the comercial nmarket through advertisenents,

manuf acturer'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
manuf acturer's factory tests, can be shown. Products shall be supported by
a service organi zation. System conponents shall be environnmentally
suitable for the indicated | ocations.

2 NAVEPLATES

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

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

monel .  Alumi numis unacceptable. Nomenclature (or
systemidentification) should be established by the
desi gner.

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

Maj or equi prent i ncl udi ng conpressors, condensers, unit coolers, receivers,
heat exchanges, fans, and notors shall have the manufacturer's nane,
address, type or style, nodel or serial nunber, and catal og nunber on a

pl ate secured to the itemof equipnment. Plates shall be durable and

| egi bl e t hroughout equi pment |ife and made of [anodi zed al um nunj

SECTION 23 63 00.00 10 Page 15



[stainless steel] [__ ]. Plates shall be fixed in proninent |ocations
wi th nonferrous screws or bolts.

2.3 ELECTRI CAL WORK

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: \Where notor starters for mechani cal equi prment
are provided in nmotor-control centers, the
references to notor starters shall be del eted.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

El ectrical equi pment, notors, notor efficiencies, and wiring shall be in
accordance with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM El ectrica
not or driven equi pnent specified shall be provided conplete with notors,
notor starters, and controls. FElectrical characteristics and encl osure
type shall be as shown, and unl ess otherw se indicated, notors of 746 W 1
hor sepower and above with open, dripproof, or totally enclosed fan cool ed
encl osures, shall be high efficiency type. Field wiring shall be in
accordance wi th manufacturer's instructions. Each notor shall conformto
NEMA M5 1 and NEMA MG 2 and shall be of sufficient size to drive the

equi prrent at the specified capacity w thout exceeding the nameplate rating
of the motor. Motors shall be continuous duty with the enclosure
specified. Modtor starters shall be provided conplete with thermal overl oad
protection and other appurtenances necessary for the notor contro
indicated. Mtors shall be furnished with a magnetic across-the-line or
reduced voltage type starter as required by the manufacturer. NMdtor duty
requirenents shall allow for maxi num frequency start-stop operation and

m ni mum encountered interval between start and stop. Mtors shall be sized
for the applicable |oads. Mdtor torque shall be capable of accel erating
the connected | oad within 20 seconds with 80 percent of the rated voltage
mai ntai ned at notor termnals during one starting period. Mtor bearings
shall be fitted with grease supply fittings and grease relief to outside of
encl osure. Manual or automatic control and protective or signal devices
required for the operation specified and any control wiring required for
control s and devices specified, but not shown, shall be provided. Unit
control panels and el ectrical conponents shall be nmounted in a NEVA | CS 6,
Type 1 or 3A encl osure.

2.4 M SCELLANEQUS MATERI ALS

2.4.1 Refrigerant and Q|

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

NOTE: R-22, R-123 and R-134a all neet the ODP

requi renent of 0.05. References to amonia and |1 AR
are nade throughout this section. |If amonia is

i napplicable, then delete these references.

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

Refrigerant shall be [one of the fluorocarbon gases. Refrigerants shal
have number designations and safety classifications in accordance wth
ASHRAE 15 & 34. Refrigerants shall neet the requirenents of AHRI 700 as a
m nimum Refrigerants shall have an Ozone Depletion Potential of |ess than
or equal to 0.05] [ammnia in accordance with |l AR 2 and as defined
herein.] Refrigerant systens shall be charged in accordance with

manuf acturer's recomendations, including types and quantities of
refrigerant and lubricating oil. Except for factory sealed units, two
conpl ete charges of lubricating oil for each conpressor crankcase shall be
furni shed. One charge shall be used during the system perfornance testing
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period. Followi ng the satisfactory conpletion of the performance testing,
the oil shall be drained and replaced with a second charge.

.4.2 Gasket s

Gaskets shall conformto ASTM F 104 classification for conpressed sheet
with nitrile binder and acrylic fibers for maxi nunm 370 degrees C 700
degrees F service.

.4.3 Bolts and Nuts

Bolts and nuts, except as required for piping applications, shall conform
to ASTM A 307. The bolt head shall be marked to identify the manufacturer
and the standard with which the bolt complies, in accordance with ASTM A 307.

4.4 Pi pe Hangers, Inserts, and Supports
Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69.
.4.5 Escut cheons

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

.4.6 Pressure and Vacuum Gauge

Gauge shall conformto ASME B40.100, Cass 1, 2, or 3, Style X, Type | or
1l as required, 115 mr 4-1/2 inches in diameter with phenolic or netal
case. Each gauge range shall be selected so that at nornal operating
pressure, the needle is within the nmiddle third of the range.

4.7 Tenper at ure Gauges

I ndustrial duty thernometers shall be provided for the required tenperature
range. Thernoneters shall have a Fahrenheit scale on a white face. The
poi nter shall be adjustable.

. 4.7.1 St em Cased- d ass

St em 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-nercury filled gl ass
t ube.

.4.7.2 Binetallic D al

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

.4.7.3 Liquid-, 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 alum numw th clear acrylic |ens.

Fill shall be nonmercury, suitable for encountered cross-anbients, and
connecting capillary tubing shall be doubl e-brai ded bronze.
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.4.7.4 Ther mal Wl

Thermal well shall be identical size, 13 or 19 mm 1/2 or 3/4 inch NPT
connection, brass or stainless steel. Were test wells are indicated,
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 thernoneter or
thernostat. Extended neck thermal wells shall be of sufficient length to
clear insulation thickness by 25 mr 1 inch.

.4.8 Uni cel lul ar Pl asti c Foam

Unicellular plastic foamshall be in accordance with ASTM C 534/ C 534,
Type |. Comply with EPA requirenents in accordance with Section 01 62 35
RECYCLED / RECOVERED MATERI ALS

.4.9 Bi rd Screen

Screen shall be square nesh, plain weave, 2 by 2 nesh, 1.6 mr 0.063 inch
dianmeter alumnumwre or 0.79 mr 0.031 inch dianeter stainless steel wre.

.4.10 Gal vani zed Steel Sheet
ASTM A 653/ A 653, Coating Class G 90, lockfornming quality.
.4.11 Gal vani zed Steel Shapes

ASTM A 36/ A 36N to commrerci al weight of not less than 0.70 kg/square neter
2.3 ounces/square foot of single side surface.

.4.12 Al unm num Sheets and Pl ates

ASTM B 209N ASTM B 209, Alloy 3003, H14. Sheets shall be | ockformn ng
quality.

.4.13 Al uni num Shapes
ASTM B 221N ASTM B 221, Alloy 6061, T-5 and T-6.

.5 COVPRESSOR/ CONDENSI NG UNI' TS

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

NOTE: Delete the |last sentence if an ammonia system

is not specified.
ER R IR I I 2 R R R R R I I I R R R R I I R R R R S I I I R R R R S I I I R R R I I I R O I I R R R I I I I

[ Compressor] [Condensing] unit shall be factory fabricated, assenbl ed,
tested, packaged, and ready for full capacity operation after termna
poi nt connection and field charging with operating fluids. Unit shal
conformto AHRI 520, ASHRAE 23, and ASHRAE 15 & 34. Anmoni a systens shal
al so conformto |1 AR 2 and AHRI 510.

.5.1 Conpr essor

Sel ect conpressors for nmaxi mum energy efficiency and operating

reliability. Rotating parts shall be statically and dynami cally bal anced
at the factory to elimnate vibration at both partial and full | oad
conditions. Compressors shall be capable of continuous operation at | owest
partial |oad. Conpressor over 7.5 kW 10 hp shall start fromrest

unl oaded. Conpressor unl oaders shall not be used when saturated suction
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tenperatures are below mnus 4 degrees C 25 degrees F
.5.1.1 Construction

Conpressors 1.5 kW 2 hp and | ess shall be the accessible, sealed

reci procating type of either the open or hernetic design. Conpressors above
1.5 kW 2 hp shall be the accessible hernetic, seal ed reciprocating type.

Conpressors shall have integrally cast housings of close-grained iron with

an oil-level bull's eye, cast cylinder heads, cast alum numor forged stee

connecting rods, and cast iron or forged steel crankshafts. Main bearings

shal |l be the sleeve-insert type. Ammopnia service conpressor cylinder

bl ocks and heads shall be fitted with self-draining water- or

refrigerant-cool ed jackets where recommended by the nmanufacturer. Water

jackets shall be freeze protected.

.5.1.2 Lubrication System

The lubrication systemon conpressors 2.2 kW 3 hp or larger shall be the
forced-feed, positive-displacenment type with oil strainer. The oil punp
shall be reversible. Lube oil pressure gauge and failure switch shall be
provided for forced-feed |ubrication type conpressors. Conpressor shall be
provided with an adjustable oil level regulator with a shutoff valve on
each inlet to allow renpval of individual conpressors w thout shutting down
the entire system

.5.1.3 Mbt or

Conpressor notors shall be of the constant-speed, squirrel-cage, induction,
hermetically sealed, lowstarting-current, high-torque type. Mtors shal
be furnished with magnetic NEMA across-the-line notor starters in genera
pur pose encl osures.

.5.1.4 Conpr essor Conponent s
Conpressor systens shall include, as a mininum the follow ng:

a. Conpressors 1.1 kW 1-1/2 hp and | arger shall be provided with
doubl e seated suction and di scharge service val ves each with gauge
ports.

b. Conpressors 3.7 kW5 hp or larger shall have a solid state oi
pressure safety switch with a manual reset with auxiliary alarm
contacts. Time delay duration shall be as recommended by conpressor
manuf act ur er.

c. Each conpressor shall have a single | ow pressure control with
autonmatic reset and adjustable cut-in and cut-out range. Braided stee
lines shall be used.

d. Each compressor shall have a single high-pressure control wth
manual reset, adjustable set-point, and auxiliary alarm contact.
Brai ded steel |ines shall be used.

e. A conpressor cooling fan shall be provided for each conpressor
whi ch operates bel ow nminus 18 degrees C 0 degrees F saturated suction
t emper at ur e.

f. Each conpressor shall have a crankcase oil heater. Control of the
heaters shall be as recommended by the conpressor manufacturer
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g. Wen required by the conpressor manufacturer, conpressors shall be
provided with a hot-gas muffler to reduce vibration and noise from
pul sati ons.

2.5.2 Base Mounti ng

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

NOTE: \Where condensing units or conpressors are
| ocated on top of wal k-in boxes, nount on spring
vibration isolators. Mass of inertia block shall be
an engi neered sol ution accomodating site conditions.

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

Factory nount conpressor and accommopdati ng components on a rigid, stee

[ base,][rack,] where indicated. Munt the conpressor assenbly [with spring
type vibration isolation nmountings[. Place el astoner pads between the
assenbly base and the floor.][ selected to limt transmssibility of

i mbal anced forces at | owest equipnent rpmto 5 percent.]][ on a concrete
inertia block, fitted with spring type vibration isolation nountings. Mass
of the concrete inertia block shall be [2.0][___ ] times mass of supported
assenbly. Spring nountings shall be selected to limt transmissibility of

i mbal anced forces at | owest equi pnent rpmto 3 percent.]

2.5.3 Unit Accessories

[Integral] [Renote] condensers shall be in accordance with paragraph
CONDENSER, [_ ]. Accessories to be used in conbination with each unit
shal | be provided as indicated and shall be in accordance wi th paragraph
REFRI GERANT ACCESSORI ES. Qutdoor condensing units shall be provided with
weat her hoods.

2.5.4 El ectrical Controls

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

NOTE: Verify that reverse-phase, and
phase-i nbal ance protection provisions are avail abl e
in sizes under 70 kW (20 tons). Check with

manuf acturers before specifying other than
across-the-line starting. |If the transmissibility
of equi pnent vibration is critical, indicate the use
of service-rated flexible connectors on all pipe,
tubing, and conduit to the equipnent.

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

El ectrical controls for the unit shall be in accordance w th paragraph
ELECTRI CAL WORK and include at a m nimum main and branch circuit overl oad
protective devices conpensated for anbient tenperatures as recomended by
the manufacturer; status pilot lights; conpressor safety, operating and
capacity controls; defrost controls; local and renmote audi ble and visua
alarnms with provisions to silence; short cycling control wth | ock-out
timer; time delay for sequenced conpressor starts; and renpte conponent

i nterface.

2.6  CONDENSER, Al R-COOLED
Unit shall be factory fabricated and tested, packaged, self-contained and

ready for full capacity operation after termnal point connections. Unit
shall conformto AHRI 460. Split systens shall be nanufacturer natched
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units. Fans shall be propeller or centrifugal type as specified in

par agraph Fans. Fan motors shall have [open][dripproof][totally

encl osed] [ expl osi on proof] enclosures. Electrical controls for the unit
shall be in accordance wth paragraph ELECTRI CAL WORK shal |l include a
control transformer and shall be capable of interfacing with |ocal and
renote conponents.

.6.1 Unit Casing

Casing shall be weat herproof and enclose all unit conponents. Structura
nenbers and sheet netal for the unit casing shall be constructed of

gal vani zed steel or aluminum Casing shall be fitted with [ifting

provi sions, access panels, renovable |legs, and fan and heat rejection coi
guards and screens.

.6.2 Condenser Coi

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: Wien coils are located in a corrosive or
salt-1aden environment, require both the copper or
al um num tubes and the protective coating.

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Coil shall have [nonferrous][copper or alum nuni tubes of 10 mv 3/8 inch

m ni num di aneter with copper or aluminumfins that are nechanically bonded
or soldered to the tubes. [Coil shall be protected in accordance with

par agraph CO L CORROSI ON PROTECTI ON.] Casing shall be gal vani zed steel or
al um num Contact of dissimlar netals shall be avoided. Coils shall be
tested in accordance with ASHRAE 15 & 34 at the factory and shall be
suitable for the working pressure of the installed system Condenser may
be used for refrigerant storage in lieu of separate receiver, provided that
storage capacity is 20 percent in excess of fully charged system Coi
shal | be dehydrated and seal ed after testing and prior to evaluation and
charging. Unit shall be provided with a factory operating charge of
refrigerant and oil or a holding charge. Unit shipped with a holding
charge shall be field charged. Separate expansion devices shall be

provi ded for each conpressor circuit.

.7 CONDENSER, WATER- COCLED

Condenser shall be [renpte nmounted, tested and rated to AHRI 450][an

i ntegral component of a water-cool ed condensing unit, be tested and rated
to AHRI 520]. Condensers shall have safety provisions conforning to
ASHRAE 15 & 34. Coils shall conformto ASVME BPVC SEC VIII D1 or UL 207, as
appl i cabl e for maxi mum and m ni nrum pressure or tenperature encountered.
Condenser heads shall be renpveabl e and have flanged side inlet pipe
connections which permt access to or renoval of the tubes. A separate
condenser shall be provided for each conpressor circuit. Fans shall be
propeller or centrifugal type as specified in paragraph Fans. Fan notors
shal | have [open][dripproof][totally enclosed][explosion proof] enclosures.

. 7.1 Unit Casing

Casing shall be weat herproof and enclose all unit conmponents. Structura
menbers and sheet netal for the unit casing shall be constructed of

gal vani zed steel or alum num Casing shall be fitted with [ifting
provi si ons, access panels, renovable |legs, and fan and heat rejection coi
guards and screens.
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2.7.2 Condenser Coi

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: Normally 70/30 copper nickel perfornmance is
superior to 90/10 copper nickel in brackish water
and salt water. \Were conditions are not

detrinmental to 90/10 copper nickel, incorporate same
as an alternative acceptable material. Use the

hi gher fouling factor for open systens.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Condensers shall be of the shell-and-tube type with the coolant in the
tubes. Water-wetted netals shall be [copper][ or][ [90/10][ or][ 70/30]
copper-ni ckel ], except that heads may be ferrous metal in systems with
chemcally treated recirculating water. Unit shall be rated for not |ess
than 2758 kPa 400 psig refrigerant side and 860 kPa 125 psig water side
pressure service at operating tenperatures. Witer supply, return and
control systemwetted parts shall be copper, bronze or stainless steel.

Wat er supply, return connections and piping internal to unit shall be
copper with brazed or threaded copper or bronze fittings, termnating in a
t hreaded connection. Piping arrangenment shall include val ved access for
recirculation of acidic scale renoval chemi cals and isolation pressure taps
to determ ne pressure drop and water flow. Perfornmance shall be based on
an all owabl e water velocity not less than 0.9 mis 3 fps nor nore than 3 nis
10 fps with a fouling factor of [0.0005][0.001]. The design pressure drop
shal | govern the nunber of passes. Control valve on the water supply line
shall be [the automatic, self-contained type, controlled by condensing
pressure which cl ose bubbl e-ti ght when conpressor is not operating.] [the
nodul ating three-way type, controlled by pressure controller.]

2.8 CONDENSER, EVAPORATI VE

Each unit shall be the counter-flow bl owthrough design, wth single-side
air entry. The unit shall have fan assenblies built into the unit base,
with all nmoving parts factory nounted and aligned. Prinmary construction of
the pan section, the cabinet, etc. shall be not lighter than 1.6 nm (16
gauge) 16 gauge steel, protected against corrosion by a zinc coating. The
zinc coating shall conformto ASTM A 153/ A 153N and ASTM A 123/ A 123, as
appl i cabl e and have an extra heavy coating of not |less than 0.76 kg/square m
2-1/2 ounces per square foot of surface. Cut edges shall be given a
protective coating of zinc-rich conpound. After assenbly, the
manuf acturer's standard zinc chromati zed al umi num or epoxy paint finish
shall be applied to the exterior of the unit. Unit shall be rated in
accordance with AHRI 490 and tested in accordance with ASHRAE 64.

2.8.1 Pan Section

The pan shall be watertight and shall be provided with drain, overflow, and
make-up water connections. Standard pan accessories shall include access
doors, a lift-out strainer of anti-vortexing design and a brass make-up
valve with float ball

2.8.2 Fan Section

Fan shall be the [centrifugal][propeller] type in accordance w th paragraph
Fans. Fan and fan motor shall not be located in the di scharge airstream of
the unit. Mdtors shall have [open][dripproof][totally encl osed][expl osion
proof] enclosure and shall be suitable for the indicated service. The
condensi ng unit design shall prevent water fromentering into the fan
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2.

2.

section.

8.3 Condensi ng Coi |

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

NOTE: Delete the copper or alum numtubes and the
protective coating except in corrosive environnents.

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

Coils shall have [nonferrous][copper or alum nunm tubes of 10 mr 3/8 inch

m ni mum di ameter without fins.[ Coil shall be protected in accordance with
paragraph CO L CORROSI ON PROTECTI ON.] Casing shall be gal vani zed steel or
alum num Contact of dissimlar netals shall be avoided. Coils shall be
tested in accordance with ASHRAE 15 & 34 at the factory and be suitable for
the working pressure of the installed system Each coil shall be
dehydrated and seal ed after testing and prior to evaluation and chargi ng.
Each unit shall be provided with a factory operating charge of refrigerant
and oil or a holding charge. Unit shipped with a holding charge shall be
field charged.

.8.4 \Water Distribution System

Water shall be distributed uniformy over the condensing coil to ensure
conplete wetting of the coil at all tines. Spray nozzles shall be brass,
stainless steel, or high-inpact plastic. Nozzles shall be the cleanabl e,
noncl oggi ng, renovable type. Nozzles shall be designed to permt easy

di sassenbly and shall be arranged for easy access.

.8.5 Wat er Punp

The water punp shall be the bronze-fitted centrifugal or turbine type, and
may be nmounted as an integral part of the evaporative condenser or renotely
on a separate nounting pad. Punps shall have cast iron casings. Inmpellers
shal | be bronze, and shafts shall be stainless steel with bronze casing
wearing rings. Shaft seals shall be the nmechanical type. Punp casing
shal |l be factory coated with epoxy paint. Punp notors shall have
[open][dripproof][totally enclosed][explosion proof] enclosures. A bleed
line with a flow valve or fixed orifice shall be provided in the punp

di scharge line and shall be extended to the nearest drain for continuous

di scharge. Punp suction shall be fully subnerged and provided with a

gal vani zed steel or nonel screened inlet.

.8.6 Drift Elim nator

Elimnators shall be provided to limt drift loss to not over 0.005 percent
of the specified water flow. Elimnators shall be constructed of
zinc-coated steel or polyvinyl chloride (PVC). Elimnators shall prevent
carry over into the unit's fan section.

9 UNI T COOLERS
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NOTE: If it is nore econonmical to use one big air
handl i ng unit instead of several unit coolers, use
Section 23 00 00 AlR SUPPLY,

DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM t o
develop the requirenments and delete the unit

coolers. Use Section 23 09 23 DI RECT DI G TAL
CONTROL FOR HVAC AND OTHER LOCAL BUI LDI NG SYSTEMS to
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devel op the control requirenents for the air
handl i ng unit.

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

Unit shall be [forced circulation][free delivery] type, factory fabricated,
assenbl ed and tested, and packaged in accordance with AHR 420. Anmmonia
systens shall conformto IIAR 2. Fan shall be the [centrifugal][propeller]
type in accordance w th paragraph Fans. Mtors shall have
[open][dripproof][totally enclosed][explosion proof] enclosures.

.9.1 Construction

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

NOTE: Coils for fluorocarbon systenms will have
copper tubes and alum numfins. Coils for ammonia
systens will be hot-dip gal vani zed steel or al unm num
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Casing shall be Type 300 stainless steel, alunminum mnill gal vanized or
hot - di p gal vani zed steel after fabrication. Zinc-coated carbon steel shal
be protected in accordance with paragraph CO L CORRCSI ON PROTECTI ON.

Coils shall [be hot-dip gal vani zed steel or alum num][have copper tubes
and alum numfins.] Drain pan shall be watertight, corrosion resistant.
Drai nage piping for units in spaces nmaintained at | ess than 2 degrees C 35
degrees F shall be insul ated.

.9.2 Defrosti ng
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NOTE: Spaces nmintained at 2 degrees C (35 degrees
F) will be defrosted with anbient air. Spaces bel ow
2 degrees C (35 degrees F) will use either a hot gas
or electric heat defrosting system For a
defrosting system choose between a tinmer defrost
controller or a demand defrost controller
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Unit shall be [defrosted with anbient space air.][fitted with a [hot
gas][electric heat] defrosting system][ Defrost systemshall be
controlled by timer defrost controller adjustable for up to 6 defrost
cycl es per 24 hours, each of 5 to 120 m nutes duration. Controller shal
include an adjustable tinmer to control frequency of cycles; defrost
initiating thernostat; adjustable programtiner to control sequence of
defrost cycle; defrost termnating thernostat; manual override swtch
sel ector switch; and status pilot light.][ Defrost system shall be

controll ed by demand defrost controller. Controller shall include an
automatic, solid-state circuitry to initiate defrost cycle based on sensing
adj ustabl e tenperature difference of air noving across coil in direct

proportion to frost build-up; thernostat to term nate defrost; adjustable
| ockout to prevent initiation of defrost during pull-down after defrost
cycle; manual override switch; and status pilot light.]

.10 CONTRCLS AND | NSTRUMENTS

Refrigeration system controls, instruments and devices shall be industrial
quality, and shall conformto applicable requirenents of ASHRAE 15 & 34.
Fluid containing surfaces shall be rated for the service and constructed of
materials suitable for the fluid. Conponent electrical rating shall be 120
volt ac, unless otherw se indicated and shall be suitable for inposed
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| oads. Ammoni a systems shall conformto || AR 2. Copper, copper alloy and
white netals, except alum num shall not be used for ammoni a service.

.10.1 Refrigeration System Al ar s
.10.1.1 Audi bl e Al arm

Audi bl e al arm shall be surface-munted, 100 mr 4 inch vibrating bell type
sui tabl e for indoor or outdoor service.

.10.1.2 Vi sual Alarm

Vi sual alarmshall be pilot light type. A armshall be 100 watt,
i ncandescent, vapor-tight fixture with cast metal guard and
[red] [green][anber] |ens.

.10.2 Controllers
.10.2.1 Differential Pressure Controller

Differential pressure controller shall be provided with high and | ow
pressure sensing ports and shall be direct or reverse acting with
calibrated proportional band and set point adjustnents. Controller output
shall be [l ow voltage el ectric][pneumatic][4-20 nmA dc], proportional to the
pressure differential sensed. Local and renote set point adjustnents shal
be included. Range shall mneet systemrequirenents.

.10.2.2 Differential Tenperature Controller

Differential tenperature controller shall be provided with two fill ed,
renote sensing bul bs connected to the controller by [capillary][arnored
capillary] tubing. Controller shall be direct or reverse acting with
calibrated proportional band and set point adjustments. Controller output
shall be [l ow voltage el ectric][pneumatic][4-20 mA dc], proportional to the
tenmperature differential sensed. Provisions for local and renpte set point
adj ustnents shall be included. Range shall be as required to nmeet system
requi rements. For inmersion service, thermal wells shall be provided.

.10.3 Pil ot Lights

Panel -mounted pilot lights shall be NEMA Cass 12 oil-tight, push-to-test
transforner for 6-8 Vac | anps. Lanps shall be replaceabl e by renpval of
color cap. Cap color shall be as indicated.

.10.4 Programer, Demand Control/Load
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NOTE: Before application of energy managenent
systens/ | oad shedders to refrigeration systenms, and
rel ated fans and punps, the designer shall ascertain
that application will be neither conducive to

equi pnent danage nor counterproductive. Safety
trips, conpressor slugging, freeze-ups and rel oadi ng
of circuits may occur

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

Programrer shall be fully automatic, fail safe, field progranmable,
solid-state, demand control and |oad progranmable for [ ]1[16] | oads.
Demand control portion shall nonitor power consunption by[ watt][ or]]
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current] transducers. Set point shall be field adjustable w th adjustable
dead band. Load sheddi ng sequence tine and differential time between | oad
sheddi ng shall be adjustable. Contacts shall store alarmcondition. Meter
readout shall indicate demand deviation fromset point. Load profile
recorder shall be strip-chart type with readily discernable event record.
Load programrer shall permit progranm ng of on/off time of each |oad for
any time elenent within a week and shall equalize power demand over a
preset tinme cycle. Systemshall include input override and tine cycle
accel erator for checkout. Alarmcondition, status of all |loads and tine
period shall be visually indicated and recorded. Each |oad shall include a
H O A toggle switch. Alarmprovisions shall include relay contacts for
external, renmpote alarmfunctions and test provisions. Override
[thernpstat][pressure switch][timer] shall be provided to restore shedded
| oads indicated. Control panel enclosure shall be NEVA |ICS 6, Type 1
surface mounted type with key lock. Load profile recorder shall be
[surface][flush panel] nounted type. Load relays shall be plug-in type
with critical load failure in "on" node and contacts rated for pilot duty
at 120 volt ac. Load shedding position switches shall shed | oads on a
first shed/last restore basis and renove | oads fromsystemlogic for
shedding cycle. Tine clock shall be fitted with spring notor to maintain
time in event of power failure.

.10.5 Swi tches, Fluid Service

Swi tches shall be field adjustable SPDT type and shall have NEVA | CS 6,
Type 1 enclosure with operating range specified or indicated. Circuits
shall be as required for the applicable functions.

.10.5.1 Air Flow Switch

Air flow switch shall have a service pressure range of 31 to 2542 Pa 0. 12
to 10 inches wg.

.10.5.2 Wat er - Fl ow Switch

Water flow switch shall have a body rating suitable for the service,
field-adjustable activating flow rate, and a pressure drop not in excess of
13.8 kPa 2 psi at maxi mum fl ow rate.

.10.5.3 Pressure Switch

Pressure switch shall be factory set, one or two stage as indicated, with
adj ust abl e operating and differential pressure. Bourdon tube inlet shal
be fitted with danper screw adjustnent.

.10.5.4 Differential Pressure Switch

Differential pressure switch shall be factory set, provided with high and
| ow sensing ports, one or two stages and adjustable differential range and
pressure.

.10.5.5 Tenperature Switch

Tenperature switch shall be factory set, provided with [capillary][arnored
capillary] tubing and filled sensing system one or two stages as

i ndi cated, and operating adjustable differential range. For inmersion
service, thermal wells shall be provided.
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2.10.5.6 Differential Tenperature Switch

Differential tenperature switch shall be factory set, provided with two
[ separate] [separate arnored] capillary systens, one or two stages, and
adj ustable differential range and tenperature. For imrersion service,
thermal wells shall be provided.

2.10.6 Push-Button Stations

Stations shall be NEMA Class 12 oil-tight, nonmentary or nmaintai ned-contact
type, as indicated. Start push-buttons shall have a fully guarded or flush
bl ack operator button. Stop push-buttons shall have an unguarded or

ext ended red operator button.

2.10.7 Sel ect or

Swi tches shall be NEMA Class 12 oil-tight, nonmentary or nmaintained contact
type, as indicated, with standard operator.

2.11 HEAT RECOVERY DEVI CES

2.11.1 Heat Recovery Coil, Air
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NOTE: Wien coils are located in a corrosive or
salt-1aden environment, require both the copper or
al um num tubes and the protective coating.
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Coil shall be conpatible with the type of refrigerant used in the system
Coil shall have [nonferrous][copper or alum nuni tubes of 10 mm 3/8 inch

m ni mum di ameter with copper or alumnumfins that are nechanically bonded
or soldered to the tubes.[ Coil shall be protected in accordance with

par agr aph CO L CORROSI ON PROTECTI ON.] Casing shall be gal vani zed steel or
al um num Contact of dissimlar nmetals shall be avoided. Coils shall be
tested in accordance with ASHRAE 15 & 34 at the factory and shall be
suitable for the working pressure of the installed system Coil shall be
dehydrated and seal ed after testing and prior to evaluation and chargi ng.
Unit shall be provided with a factory operating charge of refrigerant and
oil or a holding charge. Unit shipped with a holding charge shall be field
charged. Coil shall mount within a heat recovery, factory-fabricated,
draw-t hrough, central station type air conditioner in accordance with
Section 23 00 00 AIR SUPPLY, DI STRI BUTION, VENTILATI ON, AND EXHAUST SYSTEM

2.11.2 Hot Water Recl aim
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NOTE: Indicate on the drawi ngs the size of the
exchanger either as a percent of the total rated
condenser | oad or as a percent of the superheated
portion of the total rated condenser |oad. The
refrigerant conpressor head pressure control and the
circulating punp can be deleted if inapplicable.
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Unit shall be a double-wall, tube-w thin-tube heat exchanger type, conplete
with thermostatic control. Unit shall be constructed and refrigerant
pressure/tenperature rated in accordance with ASHRAE 15 & 34. Heat
exchanger coil shall consist of an external refrigerant containing carbon
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2.

steel tube and an internal, double-wall-in-metallic contact, convol uted,
pot abl e wat er contai ni ng copper tube. Cabinet shall be fabricated of
zinc-protected steel and shall be internally insulated in coil space. The
recovery device shall be provided with a refrigerant conpressor head
pressure control and an interlocked, potable water circulating punp. Punp
and notor assenbly shall be close-coupled, nanufacturer's standard type

wi th indicated head and capacity characteristics, and with brass, bronze,
copper or stainless steel wetted parts. Punp shall be nmounted
[remotely][integral] to the exchanger and be rated for [115][208][230] volt
ac power supply.

.12 PURCE SYSTEM
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NOTE: Refrigeration systens which operate bel ow
at nospheric pressure (i.e., R 123 nmachines) wll
require a refrigerant purge piping system |Indicate
the routing of purge piping on the draw ngs.
Require the Contractor to delete the piping if a
purge systemis not required for the type of
refrigeration systemthat is to be provided.
Indicate that it will be the Contractor's
responsibility to size the piping based upon the
recomendati ons of the refrigeration systenis

manuf acturer. Purge di scharge piping may be
connected to the pressure-relief piping on the

equi prent side of the piping' s vibration isolators.
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Provide refrigeration systens, which operate at pressures bel ow at nospheric
pressure, with a purge system Purge systens shall automatically renpve
air, water vapor, and non-condensible gases fromthe system s refrigerant.
Purge systems shall condense, separate, and return all refrigerant back to
the system An oil separator shall be provided with the purge systemif
required by the manufacturer. Purge systemshall not discharge to occupied

areas, or create a potential hazard to personnel. Purge system shal
i nclude a purge pressure gauge, nunber of starts counter, and an el apsed
time meter. Purge systemshall include Iights or an alarm which indicate

excessive purge or an abnornal air | eakage into the system

13 REFRI GERANT LEAK DETECTOR
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NOTE: Refrigerant |eak detectors will be provided
as required by the "System Applicati on Requirenents”
in ASHRAE 15 & 34.

When a detector is required, the location will be

i ndi cated on the drawi ngs. Detectors are best

| ocated between the refrigeration system and the
room exhaust. Sanpling points froma detector wll
be | ocated a maxi mum of 450 nm (18 i nches) above the
finished floor since all conmonly-used refrigerants
are heavier than air.

As a rule of thunmb, the distance between any
refrigeration systemand a refrigerant sanpling
poi nt shouldn't exceed 15 m (50 feet). |In order to
nmeet the recommended 15 m (50 foot) distance, a
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nmechani cal room can be provided with either nmultiple
detectors each with single sanpling points or with
one detector that has the capability of nonitoring
at multiple sanpling points. If nultiple sanpling
points are required, enter the nunber in the
appropriate blank bel ow

In accordance with ASHRAE 15 & 34, when a detector
senses refrigerant it nust activate an al arm and
initiate the roomventilation system In regards to
alarms, as a minimumindicate that the detector wll
energize a light on or near the detector as well as
a second light installed on the outside wall next to
t he mechani cal room entrance. The exterior |ight
will be provided with a sign that warns personne
entering the nechanical roomof a refrigerant

rel ease and that a SCBA is required to enter. |If
applicable to the installation, include an audible
alarmon the exterior of the mechanical room
Include the electrical design for the alarm system
on the draw ngs.

As an additional item ASHRAE 15 & 34 states that
open-flane devices (i.e., boilers, etc.) cannot be
installed in the same area as a refrigeration
system unless either conmbustion air for the
open-flanme device is ducted straight fromoutside to
the device; or the alarmrelay fromthe detector is
used to automatically shutdown the conbustion
process in the event of refrigerant |eakage.
Indicate all applicable alarmcontrols on the

dr awi ngs.

Delete the information in the |ast bracketed
sentence if an EMCS is not applicable to the design

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

Detector shall be the continuously-operating, hal ogen-specific type.
Detector shall be appropriate for the refrigerant in use. Detector shal
be specifically designed for area nonitoring and shall include [a single
sampling point][[___ ] sanmpling points] installed where indicated.

Det ector design and construction shall be conpatible with the tenperature,
hum dity, baronetric pressure and voltage fluctuations of the operating
area. Detector shall have an adjustable sensitivity such that it can
detect refrigerant at or above 3 parts per nmillion (ppm). Detector shal
be supplied factory-calibrated for the appropriate refrigerant. Detector
shal |l be provided with an alarmrelay output which energizes when the
detector detects a refrigerant |level at or above the TLV-TWA (or toxicity
measur ement consistent therewith) for the refrigerant in use. The
detector's relay should be capable of initiating corresponding al arns and
ventilation systenms as indicated on the drawings. Detector shall be
provided with a failure relay output that energi zes when the nonitor
detects a fault in its operation.[ Detector shall be conpatible with the
facility's energy managenent and control system (EMCS). The EMCS shall be
capabl e of generating an electronic log of the refrigerant level in the
operating area, nmonitoring for detector nal functions, and nonitoring for
any refrigerant alarm conditions.]
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2.14 REFRI GERANT RELI EF VALVE/ RUPTURE DI SC ASSEMBLY
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NOTE: ASHRAE 15 & 34 requires refrigeration systens
to be protected with a pressure-relief device that
will safely relieve pressure due to fire or other
abnormal conditions. A relief valvel/rupture disc
assenbly is the optinumsolution. The rupture disc
wi |l provide visual indication of a release while

al so providing i mediate shutoff once a safe
pressure i s achieved.

Designer will indicate on the drawi ngs the |ocation
of each new relief valve/rupture disc assenbly as
well as the routing and size of corresponding
pressure-relief piping. The routing and size of new
pressure-relief piping will be in accordance with
ASHRAE 15 & 34.
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The assenbly shall be a conbination pressure relief valve and rupture disc
designed for refrigerant usage. The assenbly shall be in accordance with
ASME BPVC SEC | X and ASHRAE 15 & 34. The assenbly shall be provided with a
pressure gauge assenbly which will provide local indication if a rupture
disc is broken. Rupture disc shall be the non-fragmenting type.

2.15 REFRI GERANT SI GNS

Refrigerant signs shall be a nedi umweight alumnumtype with a baked
enamel finish. Signs shall be suitable for indoor or outdoor service.
Signs shall have a white background with red letters not | ess than 13 mr
0.5 inches in height.

2.15.1 Installation lIdentification

Each new refrigerating systemshall be provided with a refrigerant sign
whi ch indicates the follow ng as a m ni rum

Contractor's name

Refri gerant nunber and anmpount of refrigerant.
The lubricant identity and anount.

Field test pressure appli ed.

0T

2.15.2 Controls and Piping ldentification
Provide refrigerant systems containing nore than 50 kg 110 | b of
refrigerant with refrigerant signs which designhate the following as a
mi ni mum

a. Valves or switches for controlling the refrigerant flow [, the
ventilation system] and the refrigerant conpressor

b. Pressure limting device.
2.16 PONER TRANSM SSI ON COVPONENTS
Fan and open conpressor drives shall be in accordance with the

manuf acturer's published recomrendati ons, except as otherw se specifi ed.
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Hor sepower rating of V-belt drive shall be based on naxi mum pitch di anmeter
of sheaves. Compressors shall be fitted with fixed sheaves and drives with
a mnimum service factor of [1.5][2.0]. Were the nunber of unit starts
exceeds 8 per 24 hours, add 0.1 to the required drive service factor.
Sheaves shall be statically and dynanmically bal anced, nachi ned ferrous
netal, bushing type, secured by key and keyway. Pitch dianeter of fixed
pitch sheaves and adj ustabl e sheaves, when adjusted to specific limts,
shall be not |less than that recomrended by NEMA M5 1. Adjustabl e sheaves
shal |l be selected to provide the required operating speed with the sheave
set at md-point of its adjustnent range. The adjustnent range for various
size and type belts shall be 16 percent m ninmum for classical section belts
and 12 percent mininmumfor narrow section belts. Belt drive notors shal

be provided with slide rail or equival ent adjustable notor bases. Direct
drive couplings for motors rated |l ess than 2.2 kW 3 hp shall be

manuf acturer's standard. Direct drive couplings for notors rated greater
than 2.2 kW 3 hp shall be el astoner-in-shear type. Each drive shall be

i ndependent of any other drive. Drive bearings shall be protected with
water slingers or shields. V-belt drives shall be fitted with guards where
exposed to contact by personnel.

.17 CONDENSER WATER SYSTEMS
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NOTE: Delete this paragraph if inapplicable. Use
Section 23 65 00 COOLI NG TOAER and 23 64 26 CHI LLED
AND CONDENSER WATER Pl PI NG AND ACCESSORIES to
develop the requirenments for a condenser water
system
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Cooling towers, condenser water punps, condenser water treatnent systens,
condenser water piping, fittings, valves and accessories shall be in
accordance with Sections 23 65 00 COOLI NG TOAER and 23 64 26 CH LLED

CHI LLED- HOT, AND CONDENSER WATER PI PI NG SYSTEMS.

.18 DRAIN AND M SCELLANEQUS PI Pl NG

Piping, fittings, valves and accessories for drain and m scel |l aneous
services shall be in accordance with Section 22 00 00 PLUMBI NG GENERAL
PURPGSE.

.19 Pl PI NG AND FI TTI NGS, FLUOROCARBONS

Pi pi ng, valves, fittings, and accessories shall conformto the requirenents
of ASHRAE 15 & 34and ASME B31.5, except as specified.

.19.1 St eel Pipe

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

.19.2 Steel Pipe Joints and Fittings

Joints and fittings shall be steel butt-welding, socket-welding, or
mal | eabl e iron threaded type. Pipe shall be wel ded except that joints on
l[ines 50 mm 2 inches and snaller may be threaded. Threads shall be tapered
type conformng to ASVE B1.20.1. The malleable iron threaded type fitting
shal |l be of a weight corresponding to adjacent pipe. Flanges and fl ange
faces of fittings shall be tongue-and-groove type with gaskets suitable for
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the refrigerant used; size 25 mr 1 inch and snaller shall be oval, two-bolt
type; size above 25 mm 1 inch, up to and including 100 mr 4 inch, shall be
square four-bolt type; and sizes over 100 mr 4 inch shall be round.

.19.3 St eel Tubi ng

Steel tubing for refrigeration service shall be in accordance with

ASTM A 334/ A 334N, Gade 1. Tubing with a noninal diameter of 10 mr 3/8
inch or 13 mr 1/2 inch shall have a wall thickness of 1.22 mr 0.049 inches.
Tubing with a nomnal dianmeter of 19 mr 3/4 inch through 50 mv 2 inches
shal |l have a wall thickness of 1.62 nmm 0.065 inches. Tubing with a nonina
di anmeter of 65 through 100 mr 2-1/2 through 4 inches shall have a wall

thi ckness of 2.4 mr 0.095 inches. Steel tubing shall be cold-rolled,

el ectric-forged, welded-steel. One end of the tubing shall be provided
with a socket. Steel tubing shall be cl eaned, dehydrated, and capped.

.19.4 Steel Tubing Joints and Fittings

Joints and fittings shall be socket type provided by the steel tubing
manuf act urer.

.19.5 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 mm 1-3/8 inches. Joints shall be
brazed except that joints on lines 22 mr 7/8 inch and snmaller may be flared.

.19.6 Copper Tube Joints and Fittings

Copper tube joints and fittings shall be flare joint type with short-shank
flare, or solder-joint pressure type. Joints and fittings for brazed joint
shal | be wrought-copper or forged-brass sweat fittings. Cast sweat-type
joints and fittings will not be allowed for brazed joints.

. 20 Pl PI NG AND FI TTI NGS, AMVONI A

At system application conditions to mnus 6.7 degrees C 20 degrees F piping
system conponents including but not limted to piping, flanges, fittings,
val ves, and all accessories including flange bolts, nuts, and bolt patterns
shall conformto ASME B31.5. Unions shall not be used in this piping
system Qther requirenents are as foll ows:

.20.1 Pi pe, Bl ack Carbon Stee

ASTM A 53/ A 53N, Type E or S, Grade A or B, Schedul e 40, standard wei ght,
or Schedule 80, or extra strong as required.

.20.2 Fittings, Threaded

ASTM A 105/ A 105N or ASTM A 181/ A 181N and ASME B16. 11, 2.07 MPa 3000 psig
WOG forged steel.

.20.3 Fittings, Welding
In sizes 25 mr 1 inch and under, ASTM A 105/ A 105N or ASTM A 181/ A 181N

and ASME B16.11, 2.07 MPa 3000 psig WOG, forged steel, socket weld, bored
to match pipe wall thickness. Sizes exceeding 25 mr 1 inch shall be

SECTION 23 63 00.00 10 Page 32



wrought carbon steel, long radius, butt-weld, to match pipe wall thickness,
conform ng to ASTM A 234/ A 234N and ASMVE B16. 9.

.20.4 Fittings, Flanged

Hi gh strength gray cast iron confornmng to ASTM A 126, Cass B, or
ASTM A 278/ A 278, Class 40, or nalleable iron conforning to
ASTM A 197/ A 197V, manufacturer's standard |ong radius. Flange
configuration shall be as specified for flanges.

.20.5 Fl anges

Forged carbon steel conforming to ASTM A 181/ A 181N, with industry standard
tongue and groove face finish, 2-bolt oval shape in sizes 19 mr 3/4 inch

and under; 4-bolt square shape in sizes 25 mr 1 inch through 100 mr 4 inches;
round shape in sizes 127 mr 5 inches and | arger; weld neck, except in sizes
50 mm 2 inches and under socket weld is acceptable. Threaded connection

fl anges are not acceptable. Flange tenplate dinensional and shape criteria
shal | be identical and/or interchangeable with valve flanges specified in

par agr aph VALVES, AMMONI A AND FLUOROCARBON

.21 VALVES, AMVONI A AND FLUOROCARBON
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NOTE: Construction of valves for amoni a service
shoul d be stainless steel or ferrous based only.
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Val ves shall be pressure and tenperature rated for contai ned refrigerant
service and shall comply with ASVME B31.1. Metals of construction shall be
of Type 300 stainless steel, or [ferrous or copper][ferrous] based.

At mospher e exposed val ve stens shall be stainless steel or corrosion
resistant netal plated carbon steel. Valve body connections shall be
brazed or wel ded socket, flanged or conbination thereof. Threaded
connections shall not be used, except in pilot pressure or gauge |lines
wher e nmai ntenance disassenbly is required and wel ded fl anges cannot be
used. Valves shall be suitable for or fitted with extended copper ends for
brazing in-place wi thout disassenbly. Ferrous body valves shall be fitted
with factory fabricated and brazed copper transitions. To mnimze system
pressure drops, where practicable, globe valves shall be angle body type,
and straight line valves shall be full port ball type. Control valve
inlets shall be fitted with integral or adapted strainer or filter where
recommended or required by manufacturer. Valves shall be cleaned and
seal ed moi sture-tight.

.21.1 Refrigerant-Stop Val ves

Stop val ves shall be designed for use with the refrigerant used and shal
have pressure ratings conpatible with system worki ng pressures
encountered. Gate valves will not be acceptable.

.21.1.1 Fl uor ocar bon Servi ce

Val ves 16 mr 5/8 inch and smaller shall be handwheel operated, straight or
angl e, packl ess di aphragm gl obe type with back-seating stem brazed ends,
except where SAE flare or retained seal cap connections are required.

Val ves larger than 16 mr 5/8 inch shall be gl obe or angle type, wench
operated with ground-finish stens, or ball valves, packed especially for
refrigerant service, back seated, and provided with seal caps. Refrigerant
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i solation and shutoff valves shall have retained or captive spindles and
facilities for tightening or replacenment of the gland packing under |ine
pressure as applicable. Stop valves shall have back-seating plated stee
stem bolted bonnet in sizes 25 mr 1 inch OD and | arger, integral or
flanged transition brazed socket. Valves, in sizes through 65 nmr 2-1/2

i nches shall be end-entry body assenbly, full-port, floating ball type,
with equalizing orifice fitted chrome plated ball, seats and seal s of
tetrafl uoroet hyl ene, chrome plated or stainless steel stem and seal cap.
In sizes 100 mr 4 inch IPS and larger, and in snmaller sizes where carbon
steel piping is used, valve bodies shall be tongue and groove fl anged and
conplete with mating flange, gaskets and bolting for socket or butt-weld
connection. Purge, charge and receiver valves shall be of manufacturer's
standard configurati on.

.21.1.2 Anmoni a Servi ce

Val ves shal |l be straight or angle, packed, rising stenl handwheel fitted,

gl obe type. Stemshall be back-seating type, fitted with non-rotating,
self-aligning, retained lead alloy seat disc. |In sizes 19 nr 3/4 inch IPS
and | arger, bonnets shall be bolted and body end connections shall be
buttwel d or tongue and groove flanged and furnished with mating fl ange,
gaskets, and fasteners. Mating flange shall be socket or buttweld
connection type. |In sizes under 19 mr 3/4 inch IPS, threaded ends will be
acceptable. Ball valves constructed specifically for amonia refrigeration
service are acceptabl e.

.21.2 Check Val ve

Val ve shall be designed for service application, spring-|loaded type where
required, with resilient seat and with flanged body in sizes 13 mr 1/2 inch
and larger. Valve shall provide positive shutoff at [10.3][13.8][20.7] kPa
[1-1/2][2][3] psi differential pressure.

.21.3 Li quid Sol enoi d Val ves

Val ves shall conmply with AHRI 760 and shall be suitable for continuous duty
with applied voltages 15 percent under and 5 percent over noninal rated

vol tage at maxi 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 noistureproof, UL approved,
totally encapsul ated or encapsul ated and netal jacketed as required.

Val ves shall have safe working pressure of 2758 kPa 400 psi and a naxi mum
operating pressure differential of at |east 1380 kPa 200 psi at 85 percent
rated voltage. Valves shall have an operating pressure differenti al
suitable for the refrigerant used.

.21.4 Expansi on Val ves
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NOTE: Choose AHRI 750 for fluorocarbon service and
ASHRAE 17 for anmoni a servi ce.
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Expansi on val ves shall conformto the requirements of [AHR 750] [ ASHRAE 17
]. Valve shall be of the diaphragmand spring type with internal or
external equalizers, and bulb and capillary tubing. Valve shall be
provided with an external superheat adjustnent along with a seal cap.
Internal equalizers may be utilized where flowi ng refrigerant pressure drop

SECTION 23 63 00.00 10 Page 34



bet ween 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
tenmperature at evaporator conditions. Bulb charge shall be determ ned by
the manufacturer for the application and liquid shall remain in the bulb at
all operating conditions. Gas limted |liquid charged val ves and ot her

val ve devices for limting evaporator pressure shall not be used without a
distributor or discharge tube or effective neans to prevent |oss of contro
when bul b becones warner than valve body. Pilot-operated valves shall have
a characterized plug to provide required nodul ating control. A
de-energi zed 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 Iine. An isolatable
pressure gauge shall be provided in the pilot line, at the nmain valve.

Aut omat i c pressure reducing or constant pressure regul ati ng expansi on

val ves may be used only where indicated or for constant evaporator | oads.
In direct-expansion unit cooler applications, thernostatic expansion valve
di scharge shall be through distributor and distributing tubes or through a
single tube outlet leading to an orificed header provided by the unit
cool er manufacturer, supplying an evaporator coil with not nore than four
circuits. Distributor orifices shall be sized for application conditions
and distributor shall be provided by the thernostatic expansion val ve

manuf acturer as a matched conbination to suit evaporator coil circuitry.
Where indicated, distributor tube shall be fitted with side inlet for hot
gas bypass or defrosting. In single conpressor/evaporator conbinations,
where conpressor capacity control is only by on-off cycling, and if
recomrended by the compressor manufacturer, thernostatic expansion val ve
shall be furnished with a snmall bl eed passage between inlet and outlet to
facilitate equalization of high and | ow side during off cycle.

.21.5 Safety Relief Valve
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NOTE: Three way val ves shoul d be used on ammoni a
vessel s and equi pnent.
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Val ve shall be the [two-way][three-way] type. Single type valves shall be
used only where indicated. Valve shall bear the ASME code synbol. Valve
capacity shall be certified by the National Board of Boiler and Pressure
Vessel Inspectors. Valve shall be of an automatically reseating design
after activation.

.21.6 Evaporator Pressure Regul ators, Direct-Acting

Val ve shall include a diaphragm spring power assenbly, external pressure
adj ustnment 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 load. Pressure drop at systemdesign |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
tenmperature. Spring shall be selected for indicated nmaxi mum al |l owabl e
suction pressure range.

.21.7 Refri gerant Access Val ves

Refri gerant access val ves and hose connections shall conformto AHRI 720.
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2.21.8 Service Gauge Fittings

Fittings shall be designed for connecting a pressure gauge with a hose
fitting. These fittings shall be provided in the suction pipe at each unit
cool er.

2.22 REFRI GERANT ACCESSORI ES
2.22.1 Fans

Fan wheel shafts shall be supported by either maintenance-accessible
lubricated anti-friction block-type bearings, or pernanently |ubricated
ball bearings. Unit fans shall be selected to produce the cfmrequired at
the fan total pressure. Thernal overload protection shall be of the manua
or automatic-reset type. Fan wheels or propellers shall be constructed of
al um num or gal vani zed steel. Centrifugal fan wheel housings shall be of
gal vani zed steel, and both centrifugal and propeller fan casings shall be
constructed of alum num or gal vani zed steel. Steel elenents of fans,
except fan shafts, shall be hot-di pped gal vani zed after fabrication or
fabricated of m |l gal vani zed steel. MII-galvanized steel surfaces and
edges damaged or cut during fabrication by form ng, punching, drilling,

wel ding, or cutting shall be recoated with an approved zinc-rich conpound.
Fan wheels or propellers shall be statically and dynam cally bal anced.
Forward curved fan wheels shall be limted to [__ ] mr inches.
Direct-drive fan notors shall be of the multiple-speed variety.

Centrifugal scroll-type fans shall be provided with streanmlined orifice
inlet and V-belt drive. Each drive shall be independent of any other
drive. Propeller fans shall be [direct-drive][V-belt] drive type with
[adjustable][fixed] pitch blades. V-belt driven fans shall be nounted on a
corrosion protected drive shaft supported by either nmintenance-accessible
lubricated anti-friction block-type bearings, or pernmanently |ubricated
bal | bearings.

2.22.2 Pressure Vessels

Pressure vessels shall conformto ASVE BPVC SEC VIII D1 or UL 207, as
appl i cabl e for nmaxi mum and m ni nrum pressure or tenperature encountered.
VWere referenced publications do not apply, pressure conponents shall be
tested at 1-1/2 times design working pressure. Refrigerant wetted carbon
steel surfaces shall be pickled or abrasive blasted free of mll scale,

cl eaned, dried, charged, and seal ed. Where service tenperatures bel ow

m nus 6.7 degrees C 20 degrees F are encountered, materials of construction
shall be |ow tenperature alloy carbon steel

2.22.2.1 Hot Gas Muffler

Unit shall be selected by the manufacturer for naxi mum noi se attenuation.
Units rated for 105.5 kW 30 tons capacity and under nmay be field tunable

type.
2.22.2.2 Li qui d Recei ver
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NOTE: Delete the last sentence if inapplicable.
Insulation may be required if the roomwhere the
receiver is located can reach a higher tenperature
than the saturation tenperature of the refrigerant.
Insulation is generally not needed in nost
applications.
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Recei ver shall be designed, filled, and rated in accordance with the
recomrendati ons of AHRI 495, except as nodified herein. Receiver shall be
sized so that it is never filled beyond 80 percent of its total capacity.
The remai ni ng 20 percent shall allow for |iquid expansion. Receiver shal
be provided with a relief valve of capacity and setting in accordance with
ASHRAE 15 & 34. Receiver shall be fitted to include an inlet pipe; an
outlet drop pipe with oil seal and oil drain where necessary; two bulls-eye
liquid level sight glass in sane vertical plane, 90 degrees apart and
perpendicular to axis of receiver or external gauge glass with netal guard
and automatic stop valves;[ a thermal well for thernostat;][ a float switch
colum;][ external float swi tches;] purge, charge, equalizing,

pressurizing, plugged drain and service valves on the inlet and outl et
connections. Receiver shall be factory insulated with not | ess than 25 mr
1 inch thick, 100 percent adhesive bonded, vaportight, flexible,

cl osed-cell elastoner and finished with two coats of solvent base PVC
protective coating or 0.41 mr 0.016 inch thick alum numjacket.

2.22.2.3 G| Separator
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NOTE: An oil separator nmay be required if a system
has very | ow evaporator tenperatures (mnus 18
degrees C (0 degrees F) or less), or very long runs
of piping, or nmultiple conpressors. Use ASHRAE
Handbook, Refrigeration Systens and Applications for
further guidance. Note that the inclusion of oi
separators will not decrease the need for using
proper pipe sizing and | ayout/sl oping techniques to
ensure oil return.
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Separator shall be the high efficiency type, provided with renovable

fl anged head for ease in renoving fl oat assenbly and renovabl e screen
cartridge assenbly. Pressure drop through a separator shall not exceed [69
kPa 10 psi][___ ] during the renoval of hot gas entrained oil

Connections to conpressor shall be as recomrended by the conpressor

manuf acturer. Separator shall be provided with an oil float valve assenbly
or needle valve and orifice assenbly, drain line shutoff valve, sight
glass,[ filter for renmoval of all particulate sized 0.01 mm and |arger,]]|
thernmoneter and | ow tenperature thernostat fitted to thermal well,]]

i mersion heater,][ external float valve fitted with three-val ve bypass,]
and strainer.

2.22.2. 4 Ol Reservoir

Reservoir capacity shall equal one charge of all connected conpressors.
Reservoir shall be provided with an external |iquid gauge gl ass, plugged
drain, and isolation valves. Vent piping between the reservoir and the
suction header shall be provided with a 34.5 kPa 5 psi pressure
differential relief valve. Reservoir shall be provided with the

manuf acturer's standard filter on the oil return line to the oil |eve
regul ators.

2.22.3 Condenser and Head Pressure Contro

Unit shall be capable of automatically operating without daily or seasona
adj ustnents in anbi ent tenperature of | ] degrees C degrees F. Contro
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shal |l be set for refrigerant condensing tenperature of [ ] degrees C
degrees F. Controls shall pernit proper operation of systemw th proper
differential pressure across the thernostatic expansion valve. Contro
system shall be based on sensing of actual condensing pressure in
conjunction with manufacturer's standard nmet hod of subcooling the saturated
refrigerant. Controls shall be set to produce a mnimum][_ ] degrees C
degrees F subcooling. Subcooling circuit shall be liquid sealed. Air

vol ume control will not be acceptable for ambient conditions below 2
degrees C 35 degrees F. Necessary accessories shall be provided to

mai ntai n safe conpressor discharge tenperatures for |ow tenperature systens.

.22.4 Filter Driers

Driers shall conformto AHRI 710. Sizes 16 mr 5/8 inch and | arger shall be
the full flow, replaceable core type. Sizes 13 mr 1/2 inch and snaller
shall be the sealed type. Cores shall be of suitable desiccant that wll
not plug, cake, dust, channel, or break down, and shall renpbve water, acid,
and foreign material fromthe refrigerant. Filter driers shall be
constructed so that none of the desiccant will pass into the refrigerant
lines. M nimmbursting pressure shall be 10 MPa 1,500 psig.

.22.5 Si ght d ass and Liquid Level |ndicator
.22.5.1 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.

.22.5.2 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 polynmer packing to suit the service; and gauge gl ass
guard.

.22.5.3 Bul | s-Eye and Inline Sight dass Reflex Lens

Bul | s-eye and inline sight glass reflex |l ens shall be provided for dead-end
liquid service. For pipe |line nounting, two plain |lenses in one body
sui tabl e for backlighted view ng shall be provided.

.22.5.4 Moi sture | 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.

.22.6 Fl exi bl e Pi pe Connectors

Connector shall be pressure and tenperature rated for the service in
accordance with ASHRAE 15 & 34 and ASME B31.5. Connector shall be a
conmposite of interior corrugated phosphor bronze or Type 300 series
stainless steel, as required for fluid service, with exterior reinforcenent
of bronze, stainless steel or nobnel wire braid. Assenbly shall be
constructed with a safety factor of not |less than 4 at 150 degrees C 300
degrees F. Unless otherwi se indicated, the length of a flexible connector
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shal | be as recomended by the manufacturer for the service intended.
2.22. 7 Strainers

Strainers used in refrigerant service shall have brass or cast iron body, Y
or angle pattern, cleanable, not |ess than 60-nmesh noncorrodi ng screen of
an area to provide net free area not less than 10 tinmes the pipe dianeter
with pressure rating conpatible with the refrigerant service. Screens

shal | be stainless steel or nmonel and reinforced spring-loaded where
necessary for bypass-proof construction.

2.22.8 Brazing Materials

Brazing materials for refrigerant piping shall be in accordance with
AWS A5. 8/ A5. 8N, Cassification BCuP-5.

2.22.9 Liquid and Suction Headers

Li quid and suction headers shall be provi ded on each multi-conpressor
system Headers shall be sized according to manufacturer's
reconmendati ons. Each header shall be provided with service valves to
permt servicing each unit cooler and forced circulation air coil. Each
service valve shall have a gauge port which can be cl osed by back-seating
the valve and a front seat which can close off the line connected to the
mani fol d. Each service valve shall be provided with a renovabl e,
protective val ve stem cap or cover

2.22.10 Sucti on Accurul at ors
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NOTE: Delete this paragraph if other nmeans are
taken to prevent liquid carry-over and to assure oi
return to the conpressors
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Accunul ator shall be designed and installed within each suction header to
provide a positive trap for liquid carry-over and to assure oil return to
the conpressors. An accumulator's internal liquid holding volune shall be
at least [__ ] cubic neters feet. Design shall ensure that oil is not
trapped in the accunul ator.

2.23 FACTORY FI NI SHES

2.23.1 Coi|l Corrosion Protection
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NOTE: Research local conditions to determ ne the
corrosi veness of the environment. Where condenser

or evaporator coils are to be installed in highly
corrosi ve atnospheres, carefully consider the coi

and fin combinations specified. Standard coi
construction is typically copper tubes wth alum num
fins. For excessively corrosive atnospheres, either
copper tubes with copper fins or alum numtubes with
al um num fins shoul d be consi dered.

For maxi mum coil protection, include the

requirenents of this paragraph. This paragraph
addresses phenolic, vinyl, and epoxy type coati ngs.
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For coils with relatively close fin spacing the
phenolic or epoxy coating are the preferred types as
t hese have | ess tendency to bridge across the fins
than vinyl. In addition, the phenolic and epoxy
type coatings can typically provide better thernal
conductivity than vinyl.

If coatings are specified, note that a coil's heat
transfer capacity can be reduced anywhere between 1
to 5 percent; total unit capacity may have to be
increased as a result.
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Provide coil with a uniformly applied [epoxy el ectrodeposition] [phenolic]
[vinyl] [epoxy el ectrodeposition, phenolic, or vinyl] type coating to all
coil surface areas without material bridging between fins. Coating shal

be applied at either the coil or coating nmanufacturer's factory. Coating
process shall encure conplete coil encapsulation. Coating shall be capable
of withstanding a mininum 1,000 hours exposure to the salt spray test
specified in ASTM B 117 using a 5 percent sodi um chloride sol ution.

2.23.2 Equi pnent and Conponents
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NOTE: A salt fog test should be required for al
out door equi pment. Specify a 125-hour test in
noncorrosi ve environnents and a 500-hour test in
corrosive environnents.
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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 withstand [125] [500] hours exposure
to the salt spray test specified in ASTM B 117 using a 25 percent sodi um
chloride solution. |Imediately after conpletion of the test, the specinen
shall 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 conformng to
ASTM D 520, Type |I.

2.23.3 Col or Codi ng
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NOTE: Col or coding for piping identification
required by the using agency will be devel oped and
inserted in the "Col or Code Schedule" in Section
09 90 00 PAINTS AND CQATINGS. For Air Force
Installations, piping will be color-coded in
accordance with Attachnent 4 of AFM 88-15
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Col or coding for piping identification is specified in Section 09 90 00
PAI NTS AND COATI NGS.

2.23.4 Col or Codi ng Schene
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NOTE: Col or Codi ng Schenme may be deleted in
accordance with Notes in Section 22 00 00 PLUMBI NG
GENERAL PURPCSE.
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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].

PART 3 EXECUTI ON
3.1 EXAM NATI ON

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

3.2 | NSTALLATI ON

Perdormthe work in accordance with the manufacturer's published di agrams,
recomendat i ons, and equi prent warranty requirenments. The design,
fabrication, and installation of the systemshall conformto

ASME BPVC SEC VIII DL and ASME BPVC SEC | X as applicable. Were
applicable, performwork in accordance with ASHRAE 15 & 34 and |1 AR 2 for
ammoni a syst ens.

3.2.1 Equi pnent
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NOTE: Determine in the initial stages of design the
approxi mate di stances required for naintenance

cl earances of all new equi pnent. The maintenance

cl earances will be used in determning the fina

| ayout of the equipnent.
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Equi prent shall be properly level ed, aligned, and secured in place in
accordance with manufacturer's instructions. Provide necessary supports
for all equipnent, appurtenances, and pipe as required, including frames or
supports for conpressors, punps and sinmlar itenms. Conpressors shall be
isolated fromthe building structure. Isolators shall be selected and

si zed based on | oad-bearing requirenents and the | owest frequency of
vibration to be isolated. Foundation draw ngs, bolt-setting information,
and foundation bolts shall be furnished prior to concrete foundation
construction for equi pnent indicated or required to have concrete
foundations. Concrete for foundations shall be as specified in Section
03 31 00.00 10 CAST-I| N PLACE STRUCTURAL CONCRETE

3.2.2 Mechani cal Room Ventil ati on
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NOTE: For mechani cal roonms which are intended to
house refrigerati on equi pnent, designers will use
ASHRAE 15 & 34 to determine applicable design
criteria. Delete this paragraph if a nechanica
roomis not applicable to the design

In summary, ASHRAE 15 & 34 allows the use of either
natural or nechanical ventilation systens, however
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natural ventilation is allowed only in certain
limted applications. Natural ventilation is

all owed only when "a refrigerant systemis |ocated
outdoors nore than 6.1 m (20 ft) from buil ding
openings and is encl osed by a penthouse, lean-to or
ot her open structure", otherw se nechani ca
ventilation is required.

The amount of ventilation air required for a
mechani cal roomw || be determ ned based upon the
ventilation equations in ASHRAE 15 & 34. In order
to use these equations, a designer nust approximate
the mass of refrigerant (kgs or |bs) expected in the
| argest system |l ocated in the mechanical room
Refrigerant quantities will be determ ned based upon
a mnimmof 2 different system manufacturers.

a. For a natural ventilation system ASHRAE 15
& 34 provides an equation for sizing the anmount of
free opening area required.

b. For a nechanical ventilation system ASHRAE
15 & 34 requires both normal and alarmventilation
Nornal ventilation will be sized to cover personne
ventilation requirenents (2.5 1/s/nm2 or 0.5 cfmft2)
and heat buildup requirenments if applicable. Alarm
ventilation will be sized based upon the equations
in ASHRAE 15 & 34. Both the normal and al arm
ventilation rates can be achi eved using the same
ventilation system(e.g., multi-speed exhaust fans),
however, individual systens are preferred. For the
alarmventilation, exhaust intakes will be |ocated
near the equi prent and close to the finished floor
Most commonly used refrigerants are heavier-than-air
and subsequently sink to the floor. Al so as
presci bed in ASHRAE 15 & 34, air supply and exhaust
ducts to the mechanical roomw |l serve no other
area within a facility. Discharge air froma
nmechani cal ventilation systemwill be to the
out door s.
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Mechani cal ventilation systens shall be in accordance with Section 23 00 00
AR SUPPLY, DI STRIBUTI QN, VENTILATI ON, AND EXHAUST SYSTEM

. 2.3 Bui | di ng Surface Penetrations

Sl eeves in nonload bearing surfaces shall be gal vani zed sheet netal,
conform ng to ASTM A 653/ A 653V, Coating Cass G 90, 1 mm (20 gauge) 20
gauge. Sleeves in |oad bearing surfaces shall be uncoated carbon stee

pi pe, conform ng to ASTM A 53/ A 53V, [Schedul e 30][ Schedul e 20][ St andard
wei ght]. Sealants shall be applied to noisture and oil-free surfaces and
el astoners to not less than 13 mm 1/2 inch depth. Sleeves shall not be
installed in structural menbers.

.2.3.1 Refri gerated Space

Refrigerated space building surface penetrations shall be fitted with
sl eeves fabricated fromhand-lay-up or helically wound, fibrous glass
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rei nforced pol yester 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.] Nornmally 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 foamed-in-place rigid

pol yur et hane or foamed-in-place silicone elastomer. Vapor barrier seal ant
shall be applied to finish warmside 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
barrier plugs or compound to prevent noisture mgration through conduit and
condensation therein.

.2.3.2 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 shal
provide a minimumof 6 nmr 1/4 inch all-around cl earance between bare pipe
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
bet ween jacket over-insulation and sleeve shall be sealed in accordance
with Section 07 92 00 JO NT SEALANTS.

.2.3.3 Wat er pr oof Penetrations

Pi pes passing through roof or floor waterproofing nmenbrane shall be
installed through a 0.48 kg 17 ounce copper sleeve or a 0.81 mr 0.032 inch
thick alum num sl eeve, each within an integral skirt or flange. Flashing
sl eeve shall be suitably fornmed, and skirt or flange shall extend not |ess
than 200 mr 8 inches fromthe pipe and shall be set over the roof or floor
nmenbrane in a trowel ed coating of bitum nous cenent. The flashing sl eeve
shall extend up the pipe a mnimmof 50 nmr 2 inches above the roof or

fl oor penetration. The annul ar space between the flashing sl eeve and the
bare pipe or between the flashing sl eeve and the netal -jacket-covered
insulation shall be sealed as indicated. Penetrations shall be seal ed by
either one of the follow ng nethods.

a. Waterproof Canmping Flange: Pipes up to and including 250 mr 10

i nches in dianeter 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 menbrane shall be clanped into place and seal ant
shal |l be placed in the caul ki ng recess.

b. Modul ar Mechanical Type Sealing Assenbly: In lieu of a waterproof
cl anmpi ng fl ange, a nodul ar mechani cal type sealing assenbly may be

installed. Seals shall consist of interlocking synthetic rubber Iinks
shaped to continuously fill the annul ar space between the pipe/conduit
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and sl eeve with corrosion protected carbon steel bolts, nuts, and
pressure plates. Links shall be |oosely assenbled with bolts to forma
conti nuous 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

el ements to expand and provide a watertight 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 nmodul ar nechani cal type
seal s shall provide sleeves of the proper dianeter.

.2.3.4 Fi re- Rated Penetrati ons

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

.2.3.5 Escut cheons

Fi ni shed surfaces where exposed piping, bare or insulated, pass through
floors, walls, or ceilings, except in boiler, utility, or equipnent roons,
shal |l be provided with escutcheons. \Where sleeves project slightly from
floors, special deep-type escutcheons shall be used. Escutcheon shall be
secured to pipe or pipe covering.

.2.4 Access Panel s

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

2.5 Refri geration Piping

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

NOTE: For the design of a refrigerant piping system
a designer has basically two options:

1) Performthe design of the entire system

i ncludi ng pi pe sizes and | ayout/sl opes based on

gui dance from ASHRAE. On the drawi ngs indicate that
it will be the Contractor's responsibility to

coordi nate the pipe sizes and | ayout/slopes with the
equi prent and pi ping configurations to be provided.

2) For small systens (systens with 1 or 2
conpressors and 1 or 2 coolers; 1 conpressor for
each cooler), the designer may el ect to show only

t he individual conponents and their relative |ayout
or schematic with no pipe sizes or slopes. For
these types of systenms, it will be the Contractor's
responsibility to submt shop draw ngs and
calculations to conpletely define the entire system
based on the equi pnent to be provided.

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

Unl ess ot herwi se specified, pipe and fittings installation shall conformto
the requirenents of ASME B31.5. Pipe shall be cut accurately to the
neasurenents established at the jobsite and worked into place without
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springing or forcing. Cutting or otherw se weakeni ng of the buil ding
structure to facilitate piping installation will not be permtted w thout
witten approval. Pipes shall be cut square, shall have burrs renoved by
reamng, and be installed in a manner to permt free expansion and
contraction w thout danage to joints or hangers. Filings, dust, or dirt
shall be wi ped frominterior of pipe before connections are nade.

.2.5.1 Directional Changes

Changes in direction shall be made 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-sweep bends are fornmed. The centerline radius of bends
shall not be less than 6 dianmeters of the pipe. Bent pipe showi ng kinks,
wrinkles, or other mal formations will not be accepted.

.2.5.2 Functional Requirenents

Pi pi ng shall be sloped 13 nm3 nm 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 draw ngs.

.2.5.3 Brazed Joints

Perform brazing in accordance with AW 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 fornmation of scale.
Bef ore 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 renpved at all joints. Steel tubing
joints shall be made in accordance with the manufacturer's
recomendati ons. Tubing shall be protected agai nst oxidation during
brazing by continuous purging of the inside of the piping using nitrogen.
Pi pi ng shall be supported prior to brazing and shall not be sprung or

f orced.

.2.5.4 Thr eaded Joints

Threaded joints shall be nade with tapered threads and nmade tight with PTFE
tape 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 made.

.2.5.5 Wel ded Joints

Wel ded joints in steel refrigerant piping shall be fusion welded. Changes
in direction of piping shall be made with welded fittings only; mtering or
not ching pipe or other simlar construction to formel bows or tees will not
be permitted. Branch connections shall be made with wel ding tees or forged
wel di ng branch outlets. Steel pipe shall be thoroughly cleaned of all
scale and foreign matter before the piping is assenbled. During welding,
the pipe and fittings shall be filled with a pressure regul ated inert gas,
such as nitrogen, to prevent the formation of scale. Beveling, alignnent,
heat treatnent, and inspection of weld shall conformto ASME B31.1. Wld
defects shall be renmoved and rewel ded at no additional cost to the
Government. El ectrodes shall be stored and dried in accordance with
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AWS D1.1/D1.1N or as recommended by the manufacturer. Electrodes that have
been wetted or that have |ost any of their coating shall not be used.

.2.5.6 Fl anged Joints

Fl anged joints shall be assenbled square and tight with matched fl anges,
gaskets, and bolts. Gaskets shall be suitable for use with the
refrigerants to be handled. When steel refrigerant piping is used, union
or flange joints shall be provided in each line imrediately preceding the
connection to each piece of equi pnment requiring maintenance, such as
conpressors, coils, refrigeration equipnment, control valves, and other
simlar itemns.

.2.5.7 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.

.2.6 Pi pi ng Supports

Refrigerant pipe supports shall conformto ASME B31.5. Hangers used to
support piping 50 mm 2 inches and |arger shall be fabricated to permt
adequat e adj ustnment after erection while still supporting the |oad. Pipe
gui des and anchors shall be installed to keep pipes in accurate alignnent,
to direct the expansion novenment, and to prevent buckling, swaying, and
undue strain. Piping subjected to vertical novenent, when operating
tenmperatures exceed anbi ent tenperatures, shall be supported by variable
spring hangers and supports or by constant support hangers.

.2.6.1 Sei sm ¢ Requirenents

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: Provide seisnc requirenents for piping and
rel ated equi pnent supports , if a Governnent
designer is the Engi neer of Record, and show on the
drawi ngs. Delete the inappropriate bracketed
phrase. Sections 13 48 00 and 13 48 00.00 10,
properly edited, must be included in the contract
docunent s.
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Support and brace piping and attached val ves to resist seisnmc |oads [as
specified in UFC 3-310-04 SEI SM C DESI GN FOR BUI LDI NGS and Sections 13 48 00
SElI SM C PROTECTI ON FOR M SCELLANEQUS EQUI PMENT[ and 13 48 00.00 10 SEISMC
PROTECTI ON FOR MECHANI CAL EQUI PMENT]] [as indicated]. Provide structura
steel, required for reinforcenent, to properly support piping, headers, and
equi pnment but not shown. Material used for support shall be as specified

in Section 05 12 00 STRUCTURAL STEEL.

.2.6.2 Structural Attachments

Attachnment to building structure concrete and nmasonry shall be by
cast-in-concrete inserts, built-in anchors, or masonry anchor devices.
Inserts and anchors shall be applied with a safety factor not |ess than 5.
Supports shall not be attached to metal decking. Masonry anchors for

over head applications shall be constructed of ferrous materials only.

Mat eri al used for support shall be as specified in Section 05 12 00
STRUCTURAL STEEL.

SECTION 23 63 00.00 10 Page 46



3.2.7 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MBS SP-69,
except as nodified herein. Pipe hanger types 5, 12, and 26 shall not be
used.

3.2.7.1 Hanger s

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

3.2.7.2 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 neet the requirenents for Type 18 inserts.

3.2.7.3 C d anps

Type 19 and 23 C-clanps shall be torqued in accordance with MSS SP-69 and
have both | ocknuts and retaining devices, furnished by the manufacturer.
Fiel d-fabricated Cclanp bodies or retaining devices are not acceptable.

3.2.7.4 Angle Attachnents

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

3.2.7.5 Saddl es and Shi el ds

VWhere Type 39 saddle or Type 40 shield are permitted for a particul ar pipe
attachment application, the Type 39 saddl e, connected to the pipe, shall be
used on all pipe 100 mr 4 inches and | arger when the tenperature of the
nmediumis 16 degrees C 60 degrees F or higher. Type 40 shields shall be
used on all piping less than 100 mr 4 inches and all piping 100 mr 4 inches
and larger carrying nmediumless 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.

3.2.7.6 Hori zontal Pipe Supports

Hori zontal pipe supports shall be spaced as specified in M5S SP-69. A
support shall be installed not over 300 mr 12 inches fromthe pipe fitting
joint at each change in direction of the piping. Pipe supports shall be
spaced not over 1525 mm 5 feet apart at val ves. Pipe hanger | oads
suspended from steel joist with hanger | oads between panel points in excess
of 23 kg 50 pounds shall have the excess hanger | oads suspended from pane
poi nt s.

3.2.7.7 Vertical Pipe Supports
Vertical pipe shall be supported at each floor, except at slab-on-grade,
and at intervals of not nore than 4570 mr 15 feet, not nore than 2440 mm 8
feet fromend of risers, and at vent term nations.

3.2.7.8 Pi pe Gui des

Type 35 gui des using steel, reinforced pol ytetrafluoroethyl ene (PTFE) or
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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.

.2.7.9 Steel Slides

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

.2.7.10 Hi gh Tenperature CGuides with Cradles

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
amount adequate for the insulation, whichever is greater

.2.7.11 Mul tiple Pipe Runs

In the support of multiple pipe runs on a comopn base nenber, 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.

. 2.8 Pi pe Alignnent Cuides

Pi pe alignment guides shall be provided where indicated for expansion

| oops, offsets, and bends and as recomrended by the nmanufacturer for
expansion joints, not to exceed 1525 mr 5 feet on each side of each
expansion joint, and in lines 100 mm 4 inches or smaller not nore than 610
nmr 2 feet on each side of the joint.

.2.9 Pi pe Anchors

Provi de anchors wherever necessary or indicated to |ocalize expansion or to
prevent undue strain on piping. Anchors shall consist of heavy stee
collars with lugs and bolts for clanping and attachi ng anchor braces,

unl ess otherw se indicated. Anchor braces shall be installed in the nost
ef fective manner 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
penetrati ons of vapor barrier seal ed surfaces occur, these itens shall be
anchored i mmedi 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.

.2.10 Pi pi ng Identification
Each pi ping systemand direction of fluid flow shall be identified in

accordance with applicable provisions of ASVE A13.1 with col or coded,
wat er, noi sture and broad-spectrumtenperature resistant, plastic |abels.

SECTION 23 63 00.00 10 Page 48



3.2.11 Manual Val ves

Install stop valves on each side of each piece of equipnment such as
conpressors, condensers, evaporators, receivers, and other simlar itens in
nmultiple-unit installation, to provide partial systemisolation as required
for mmintenance or repair. Angle and gl obe valves shall be installed with
stems horizontal unless otherw se indicated. Ball valves shall be
installed with stens positioned to facilitate operati on and mai nt enance.

| sol ati ng val ves for pressure gauges and switches shall be external to
thermal insulation. Safety switches shall not be fitted with isolation
valves. Thermal wells for insertion thernoneters and thernostats shal
extend beyond thernmal insulation surface not |ess than 25 mr 1 inch

Filter dryers having access ports may be considered a point of isolation.
Purge val ves shall be provided at all points of systems where accumul at ed
noncondensi bl e gases woul d prevent proper system operation. Valves shal

be furnished to match line size, unless otherw se indicated or approved.
Drain val ves shall be provided in bottomof risers and | ow points of
ammoni a pi pi ng.

.2.12 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 Iine is | ess than
50 nmm 2 inches in dianmeter and at the 4 o' clock or 8 o' clock position on
lines larger than 50 mr 2 inches. The bulb shall be securely fastened with
two clanps. The bulb shall be insulated. The bulb shall be installed in a
hori zontal portion of the suction line, if possible, with the pigtail on
the bottom |If the bulb is installed in a vertical line, the bulb tubing
shal | be facing up.

.2.13 Val ve | dentification

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 enbossed, engraved, or stanped
plastic or nonferrous netal of various shapes, sized approximately 35 mr
1-3/8 inch dianmeter, or equival ent dinension, substantially attached to a
component or inmmredi ately adjacent thereto. Tags shall be attached with
nonf errous, heavy duty, bead or link chain, 14 gauge 14 gauge anneal ed
wire, nylon cable bands or as approved. Tag nunbers shall be referenced in
Qperation and Mai ntenance Manual s and system di agrans.

.2.14 Strai ners

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

.2.15 Filter Dryer

Aliquid line filter dryer shall be provided on each refrigerant circuit
| ocated so that all liquid refrigerant passes through a filter dryer
Dryers shall be sized in accordance with the manufacturer's
recomendations. A dryer shall be installed so 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 horizonta
position except replaceable core filter dryers may be installed in the
vertical position with the access flange on the bottom
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3.2.16 Si ght d ass

A noi sture indicating sight glass shall be installed in refrigerant
circuits down streamof filter dryers and where indicated. Sight glass
shall be full Iine size.

3.2.17 Ther nonet er s

Thernoneters shall be fitted with thermal well. Mercury shall not be used
in thernoneters. Were test thernoneter |ocations are indicated, only
pl ugged thermal well shall be provided. Thernonmeters |ocated within 1525 mm
5 feet of floor may be rigid stemtype. Were thermal well is |ocated
above 1525 mm 5 feetabove floor, thernoneter shall be universal adjustable
angle type or renote elenment type to 2135 nm 7 feet above floor and renote
el ement type where thermal well is 2135 mr 7 feet or nore above floor.
Thernoneters shall be located in coolant supply and return or waste |lines
at each heat exchanger, at each automatic tenperature control device
wi thout an integral thernoneter, refrigerant liquid line |eaving receiver,
refrigerant suction line at each unit cool er, and where indicated or
required for proper operation of equipnent.

3.2.18 Fl exi bl e Connectors

Fl exi ble metallic connectors shall be installed perpendicular to |ine of
noti on being isolated. Piping for equipment with bidirectional notion
shall be fitted with two flexi ble connectors, in perpendicul ar pl anes.

Rei nforced el astomer 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. Connectors shall be
provided in the suction and di scharge |ines on spring nounted conpressors.
Connectors shall be anchored firmy at the upstreamend on the suction line
and the downstreamend in the discharge |ine.

3.2.19 Power Transm ssion Conponents Adj ustnent

V-belts and sheaves shall be properly aligned and tensioned prelimnary to
operation and after 72 hours of operation at final speed. Belts on drive
side shall be uniformy |oaded, not bouncing. Alignnment of direct-drive
couplings shall be to within 50 percent of nmanufacturer's maxi num al | owabl e
range of msalignnent.

3.2.20 Unit Cool er Drainage

Drain lines from product storage spaces maintained at 2 degrees C 35
degrees F or lower shall be fitted with NSF approved connections and

cl eanout tee; shall be short as possible; shall not be trapped; and shal
not be conbi ned, unless all conbined units are defrosted simultaneously and
are controlled by a single timer. Drain |lines nmay be conbined in spaces
mai nt ai ned at nonfreezing tenperatures after individual trapping. Drain
lines shall be heat traced and insulated starting with drain pan fitting
through the surface penetration into a nonfreezing space, a distance
sufficient to ensure freedomfromice during defrost cycle. Drain |line
size shall be not less than drain pan outlet size. Drain line shall be
pitched as shown, and not less than 6 nmi 300 nm 1/4 inch/foot where not
shown. Drain |ine heat tracing shall be[ electric][ and][ hot gas] as
indicated.[ Hot gas supply line to the unit cooler shall be routed in
contact with the drain line by banding with all stainless steel wormdrive
hose clanps on not nore than 300 mr 12 inch centers and heat transfer area
shal | be increased by continuous tangential fillets of heat conducting
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paste.][ Electrically heat traced drain lines shall utilize external or
internal to drain Iine heating elements, applied to produce watt-density
and tenperature reconmended by the manufacturer. Where netallic sheathed
heat tracer is used in contact with netallic drain line or interna

thereto, sheath material shall be stainless steel. External netallic

sheat hing shall be installed by banding on not nore than 300 mr 12 inch
centers with all stainless steel wormdrive hose clanps and heat transfer
area shall be increased by continuous tangential fillets of heat conducting
paste. Electric heat tracing power supply shall be as indicated.]

.2.21 Field Applied Insulation

Field applied insulation shall be as specified in Section 23 07 00 THERMAL
| NSULATI ON FOR MECHANI CAL SYSTEMS.

.2.22 Factory Applied Insulation
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NOTE: Include or delete items requiring factory

applied insulation as applicable.
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Suction headers, liquid receivers, oil separators, and oil reservoirs shal
be insulated with not less than 19 mr 3/4 inch thick unicellular plastic
foam as a standard nanufacturer's process.

.2.23 Franmed | nstructions

Framed instructions shall be framed under glass or |aninated plastic and
posted where directed. Instructions shall include equipnent |ayout, wring
and control diagrans, piping, valves and control sequences, and typed
condensed operation instructions. The condensed operation instructions
shal I include preventative nmai ntenance procedures, nethods of checking the
system for normal and safe operation, and procedures for safely starting
and stopping the system The instructions shall be posted before
acceptance testing of the system

.3 TESTS

Conduct tests in the presence of the Contracting Oficer. Utilities for
testing shall be provided as specified in the SPECI AL CONTRACT

REQUI REMENTS. Water and electricity required for the tests will be

furni shed by the Governnment. Provide material, equipnent, instrunments, and
personnel required for the test. The services of a qualified technician
shall be provided as required to performtests and procedures indicated.
Field tests shall be coordinated with Section 23 05 93 TESTI NG ADJUSTI NG
AND BALANCI NG OF HVAC SYSTEMS

3.1 Refrigerant System
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NOTE: \Where applicable condensing tenperature is
over 55 degrees C (130 degrees F), equi pnent and
piping will be capable of withstanding | eak pressure
tests at not |less than the design pressure
correspondi ng to the condensi ng pressure during the
hi gher ambi ent conditions. (Refer to ASHRAE 15 &
34.)
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After all conponents of the refrigerant system have been installed and
connected, the entire refrigeration systemshall be subjected to a
pneumatic test as specified.

.3.1.1 Prelim nary 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.

.3.1.2 Pneumati c Test

Pressure control and excess pressure protection shall be provided at the
source of test pressure. Valves shall be w de open, except those | eading
to the atnmosphere. Test gas shall be dry nitrogen, with mnus 56.7 degrees
C minus 70 degree F dewpoint and less than 5 ppmoil. Test pressure shal
be applied in two stages before any refrigerant pipe is insulated or
covered. First stage test shall be at 69 kPa 10 psig with every joint
being tested with a thick soap or color indicating solution. Second stage
tests shall raise the systemto the mnimumrefrigerant |eakage test
pressure specified in ASHRAE 15 & 34 or |1 AR 2 with a nmaxi mumtest pressure
of 25 percent greater than specified. Anmmonia unloading |lines shall be
tested at 2415 kPa 350 psig. Pressure above 690 kPa 100 psigshall be
raised in 10 percent increnments with a pressure acclimatizing period
between increments. 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 maintained on the systemfor a

m ni mum of 24 hours. At the end of the 24 hour period, the system pressure
shal |l be recorded along with the anbient tenperature to which the systemis
exposed. A correction factor of 2 kPa 0.3 psi will be allowed for each
degree change between test space initial and final anbient tenperature,
plus for increase and mnus for a decrease. |If the corrected system
pressure is not exactly equal to the initial systemtest pressure, the
system shall be investigated for |eaking joints. To repair |eaks, the
joint shall be taken apart, thoroughly cleaned, and reconstructed as a new
joint. Joints repaired by caul king, renelting, or back-wel ding/brazing
will not be acceptable. Following repair, the entire systemshall be
retested using the pneumatic tests described above. The entire system
shal | be reassenbl ed once the pneurmatic tests are satisfactorily conpl eted.

.3.1.3 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 microns. 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 mcrons
after the 1 hour period, the systemshall be evacuated again down to 300
mcrons and let set for another 1 hour period. The systemshall not be
charged until a vacuum of at |least 500 microns is maintained for a period
of 1 hour w thout the assistance of a vacuumline. |If, during the testing,
the pressure continues to rise, the systemshall be checked for |eaks,
repaired as required, and the evacuation procedure repeated. During
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evacuation, pressures shall be recorded by a thernocouple type, electronic
type, or a calibrated-mcron type gauge.

.3.1.4 System Chargi ng and Startup Test

Fol | owi ng satisfactory conpletion of the evacuation tests, the system shal
be charged with the required amount of refrigerant by raising pressure to
normmal operating pressure, and in accordance with manufacturer's
procedures. Follow ng charging, the systemshall operate w th high-side
and | ow side pressures and corresponding refrigerant tenperatures, at
design or inproved values. The entire systemshall be tested for |eaks.
Fl uorocarbon systens shall be tested with halide torch or electronic |eak
detectors. Amonia systens shall be tested with sul phur tapers. Wen
charging and testing with ammoni a under pressure, gas masks shall be

provi ded.

.3.1.5 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

remai nder of the systemand the refrigerant punped into the systemreceiver
or other suitable container. The refrigerant shall not be discharged into
t he at nosphere.

.3.1.6 Contractor's Responsibility

Take steps to prevent the release of refrigerants into the atnosphere at

all times during the installation and testing of the refrigeration system
The steps shall include, but not be linmted to, procedures which wll

m nimze the rel ease of refrigerants to the atnosphere and the use of
refrigerant recovery devices to renpove refrigerant fromthe system and
store the refrigerant for reuse or reclaim No nore than 85 grans 3 ounces
of refrigerant shall be released to the atnosphere in any one occurrence.
System | eaks within the first year shall be repaired in accordance with the
requi renents herein at no cost to the Governnent, including naterial,

| abor, and refrigerant, if the leak is the result of defective equipnent,
material, or installation.

.3.2 Syst em Per f or mance

After the foregoing tests have been conpl eted and before each refrigeration
systemis accepted, tests to denonstrate the general operating
characteristics of all equipnment shall be conducted by a registered

pr of essi onal engi neer or an approved manufacturer's startup representative
experienced in systemstartup and testing, at such tines as directed.

Tests shall cover a period of not less than [ ] days for each system
and denonstrate that the entire systemis functioning in accordance with
the draw ngs and specifications. Corrections and adjustnments shall be nade
as necessary and tests shall be re-conducted to denonstrate that the entire
systemis functioning as specified. Any refrigerant |ost during the system
startup shall be replaced. During the system performance tests, a report
shal | be nmaintained to docunent conpliance with the specified performance
criteria upon conpletion and testing of the system The report shal
include the following information at a mninum and shall be taken at | east
three different tinmes at outside dry-bulb tenperatures that are at least 3
degrees C 5 degrees F apart:

a. Date and outside weat her conditions.
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3.

b. The | oad on the system based on the follow ng:
(1) The refrigerant used in the system
(2) Condensing tenperature and pressure.
(3) Suction tenperature and pressure.
(4) Anbient, condensing and cool ant tenperatures.
(5) Running current, voltage and proper phase sequence for each
phase of all notors.

c. The actual onsite setting of operating and safety controls.

d. Thernopstatic expansi on val ve superheat-val ue as determ ned by field
test.

e. Subcool i ng.

f. Hgh and low refrigerant tenperature switch set-points.
g. Low oil pressure switch set-point.

h. Defrost systemtinmer and thernostat set-points.

i. Misture content.

j. Capacity control set-points.

k. Field data and adjustments which affect unit performance and energy
consunpti on.

. Field adjustnents and settings which were not pernanently marked as
an integral part of a device.

4 DEMONSTRATI ONS

Conduct denonstrations for the operating staff as designated by the
Contracting Officer. Denonstrations shall start after the systemis
functionally conpleted but prior to final acceptance tests. Denobnstrations
shal | be under the direction of a registered professional engineer who
shall attest to installed systems and equi pnent conpliance with the
requi renents of the contract docunents. Denonstrations shall include
operation of systens equi pnment and controls through normal ranges and
sequences and sinmulation of abnormal conditions. Each device shall be
caused to function nmanually and automatically in accordance with its
purpose. The field instructions shall cover the itens contained in the
Operation and Mai ntenance Manuals as well as dempnstrations of routine
mai nt enance operati ons.

.5 ACCEPTANCE TESTS

Upon conpletion and prior to acceptance of the work, perform
pre-operational checkout, calibration and adjustnment of system components
to ensure and denonstrate stable, accurate, reproducible, energy efficient
operation and optimum performance. QOperate systens for [48][__ ] hours
after all mmjor corrections have been nade. |If tests do not denobnstrate
sati sfactory system performance, deficiencies shall be corrected and system
shall be retested. Prior to acceptance, service valve seal caps and bl anks
over gauge points shall be installed and tightened.
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6 FI ELD PAI NTI NG

Pai nting 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

7 CLEANI NG AND ADJUSTI NG

Equi pnent shall be wi ped clean, with all traces of oil, dust, dirt, or
pai nt spots renmoved. Systemshall be maintained in this clean condition
until final acceptance. Bearings shall be properly lubricated with oil or
grease as recomended by the manufacturer. Belts shall be tightened to
proper tension. Control valves and other m scell aneous equipnment requiring
adj ustment shall be adjusted to setting indicated or directed.

-- End of Section --
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