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SECTI ON 23 82 02.00 10

UNI TARY HEATI NG AND COCLI NG EQUI PMENT
04/08

NOTE: This gui de specification covers the
requirenents for unitary (packaged and split
systens) air-conditioners, heat punps, and
accessories.

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

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

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

*%

PART 1

1.1

*%

*% *% *% *% *% *% *% *% *% *% *%%

GENERAL

REFERENCES

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
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to update the issue dates.

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

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

*% *% *% *% *% *% *% *% *% *% *% *% *%%

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 320 (1998) Water-Source Heat Pumnps
AHRI 325 (1998) G ound Water-Source Heat Punps
AHRI 340/360 I -P (2015) Perfornmance Rating of Conmerci al

and | ndustrial Unitary Air-Conditioning
and Heat Punp Equi prent

AHRI 350 (2015) Sound Rating of Non-Ducted | ndoor
Ai r-Condi tioni ng Equi pment

AHRI 410 (2001; Addendum 1 2002; Addendum 2 2005;
Addendum 3 2011) Forced-Circul ation
Air-Cooling and Air-Heating Coils

AHRI 490 |-P (2011) Perfornmance Rating of Renote
Mechani cal - Draft Evaporati vel y- Cool ed
Refri gerant Condensers

AHRI 540 (2015) Perfornmance Rating OF Positive
Di spl acenent Refrigerant Conpressors And
Conpressor Units

AHRI 700 (2016) Specifications for Fluorocarbon
Refrigerants

ANSI / AHRI 210/ 240 (2008; Add 1 2011; Add 2 2012) Perfornmance
Rating of Unitary Air-Conditioning &
Ai r-Source Heat Punp Equi prent

ANSI / AHRI 270 (2008) Sound Rating of Qutdoor Unitary
Equipment
ANS| / AHRI 370 (2015; Addendum 1 2016) Sound Rating of

Large Qutdoor Refrigerating and
Ai r- Condi ti oni ng Equi prment

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

ANSI / AHRI 495 (2005) Perfornmance Rating of Refrigerant

Li qui d Recei vers

ANSI / AHRI / CSA 310/ 380 (2014) Standard for Packaged Term nal
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Air-Conditioners and Heat Punps

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

ASHRAE 127 (2012) Method of Testing for Rating
Conput er and Data Processi ng Room Unitary
Air-Conditioners

ASHRAE 15 & 34 (2016; Addenda AK-AN 2017; Addenda C 2017;
Addenda F 2017) ASHRAE Standard 34-2016
Safety Standard for Refrigeration
Syst ens/ ASHRAE St andard 34-2016
Desi gnation and Safety C assification of
Ref ri ger ant s- ASHRAE St andard 34-2016

ASHRAE 52. 2 (2012) Method of Testing General
Ventilation Air-C eaning Devices for
Removal Efficiency by Particle Size

ASHRAE 64 (2011) Met hods of Testing Renote
Mechani cal - Draft Evaporative Refrigerant
Condensers

AMERI CAN VELDI NG SCCI ETY ( AWS)

AWS 749.1 (2012) Safety in Wl ding and Cutting and
Al li ed Processes

ASME | NTERNATI ONAL ( ASMVE)

ASME BPVC SEC | X (2010) BPVC Section | X-Wl ding and Brazing
Qualifications

ASME BPVC SEC VIII D1 (2015) BPVC Section VIII-Rules for
Construction of Pressure Vessels Division 1

ASSOCI ATI ON OF HOVE APPLI ANCE MANUFACTURERS ( AHAM

AHAM RAC- 1 (1982; R2008) Directory of Certified Room
Air Conditioners

ASTM | NTERNATI ONAL ( ASTM
ASTM A123/ A123M (2017) Standard Specification for Zinc

(Hot-Di p Gal vani zed) Coatings on Iron and
Steel Products

ASTM A153/ A153M (2016) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Hardware

ASTM A307 (2014; E 2017) Standard Specification for

Carbon Steel Bolts, Studs, and Threaded
Rod 60 000 PSI Tensile Strength

ASTM B117 (2016) Standard Practice for Operating
Salt Spray (Fog) Apparatus
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ASTM C1071 (2016) Standard Specification for Fibrous
G ass Duct Lining Insulation (Thermal and
Sound Absorbing Material)

ASTM D520 (2000; R 2011) Zinc Dust Pignent

ASTM E84 (2017) Standard Test Method for Surface
Bur ni ng Characteristics of Building
Materials

ASTM F104 (2011) Standard C assification Systemfor

Nonnetal | i c Gasket Materials

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NEMA | CS 6 (1993; R 2016) Industrial Control and
Systens: Encl osures

NEVA MG 1 (2016; SUPP 2016) Mdtors and Generators

NEMA MG 2 (2014) Safety Standard for Construction

and Guide for Selection, Installation and
Use of Electric Mdtors and Generators

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 54 (2018) National Fuel Gas Code

NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;
TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14) National Electrical Code

NFPA 90A (2018) Standard for the Installation of
Air Conditioning and Ventilating Systens

UNDERWRI TERS LABORATORI ES (UL)
UL 1995 (2015) Heating and Cool i ng Equi prent
UL 207 (2009; Reprint Jun 2014)

Refri gerant - Cont ai ni ng Conponents and
Accessories, Nonelectrical

UL 484 (2014; Reprint Jul 2015) Standard for Room
Air Conditioners

UL 586 (2009; Reprint Sep 2014) Standard for
Hi gh-Efficiency Particulate, Air Filter
Units

UL 900 (2015) Standard for Air Filter Units

1.2 SYSTEM DESCRI PTI ON
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NOTE: Where notor starters for nechani cal equi prent
are provided in nmotor-control centers, the
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1.

references to nmotor starters will be del eted.
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Provide el ectrical equipnment, notors, notor efficiencies, and wiring which
are in accordance with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

El ectrical notor driven equi pnent specified shall be provided conplete with
motors, motor starters, and controls. Electrical characteristics shall be
as shown, and unl ess otherw se indicated, all notors of 746 W1 horsepower
and above with open, dripproof, totally enclosed, or explosion proof fan
cool ed encl osures, shall be the premiumefficiency type in accordance with
NEMA MG 1. Field wiring shall be in accordance with manufacturer's
instructions. Each motor shall conformto NEMA M5 1 and NEMA MG 2 and be
of sufficient size to drive the equipnent at the specified capacity wi thout
exceedi ng the naneplate rating of the notor. Mtors shall be continuous
duty with the enclosure specified. Mdtor starters shall be provided
complete with thermal overload protection and other appurtenances necessary
for the notor control indicated. Mtors shall be furnished with a magnetic
across-the-line or reduced voltage type starter as required by the

manuf acturer. Mdtor duty requirenents shall allow for maxi mum frequency
start-stop operation and nini mum encountered interval between start and
stop. Mdtors shall be sized for the applicable |oads. Mtor torque shal
be capabl e of accelerating the connected |oad within 20 seconds with 80
percent of the rated voltage nmintained at notor term nals during one
starting period. Mdtor bearings shall be fitted with grease supply
fittings and grease relief to outside of enclosure. Manual or automatic
control and protective or signal devices required for the operation
specified and any control wiring required for controls and devi ces
specified, but not shown, shall be provided.

3 SUBMITTALS
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NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.

The @uide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the subnitta
is sufficiently inmportant or conplex in context of

t he project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submttal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident

Managenent System (RMS) 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.
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1.

Use the "S" classification only in SD-11 C oseout
Subnmittals. The "S" following a submittal item

i ndicates that the submittal is required for the
Sustai nability eNotebook to fulfill federally

mandat ed sustai nabl e requirenents in accordance with
Section 01 33 29 SUSTAI NABI LI TY REPORTI NG

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

*% *% *% *% *% *% *% *%%

Governnment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation following the "G'
designation identifies the office that will review the submttal for the
Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs
Drawings
SD- 03 Product Data

Mat eri al s and Equi prent
Spare Parts

Posted | nstructions
Verification of Dinmensions
Coil Corrosion Protection
System Performance Tests
Demonstrations; C[, | 11

SD-06 Test Reports

Refrigerant Tests, Charging, and Start-Up; ¢, [___ 1]
System Performance Tests; C[, [___ 1]

SD-07 Certificates

Mat eri al s and Equi prment
Servi ce Organi zation

SD- 10 Operation and Mii ntenance Data
Qperation and Mai ntenance Manuals; C[, | 1]
4 QUALI TY ASSURANCE

Because of the small scale of the drawings, it is not possible to indicate
all offsets, fittings, and accessories that may be required. Subnmt

drawi ngs provided in adequate detail to denpnstrate conpliance with
contract requirenents. Carefully investigate the plunbing, fire
protection, electrical, structural and finish conditions that would affect
the work to be perforned and arrange such work accordingly, furnishing
required offsets, fittings, and accessories to nmeet such conditions.
Submit drawi ngs consisting of:
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a. Equiprment |ayouts which identify assenbly and installation details.

b. Plans and el evati ons which identify cl earances required for maintenance
and operation.

c. Wring diagrans which identify each conmponent individually and
i nterconnected or interlocked relationshi ps between conponents.

d. Foundation draw ngs, bolt-setting information, and foundation bolts
prior to concrete foundation construction for equi pnent indicated or
required to have concrete foundations.

e. Details, if piping and equi pment are to be supported other than as
i ndi cated, which include |oadings and type of franes, brackets,
st anchi ons, or other supports.

f. Automatic tenperature control diagrans and control sequences.

g. Installation details which includes the amount of factory set superheat
and correspondi ng refrigerant pressure/tenperature.

1.5 DELI VERY, STCORAGE, AND HANDLI NG

Stored itens shall be protected fromthe weather, hum dity and tenperature
variations, dirt and dust, or other contanminants. Proper protection and
care of all material both before and during installation shall be the
Contractor's responsibility. Replace any materials found to be damaged at
the Contractor's expense. During installation, piping and simlar openings
shal |l be capped to keep out dirt and other foreign matter

1.6 EXTRA MATERI ALS

Subnit spare parts data for each different item of equipment specified
after approval of detail drawings and not later than [ ] nmonths prior
to the date of beneficial occupancy. Include in the data a conplete |ist
of parts and supplies, with current unit prices and source of supply, a
recomrended spare parts list for 1 year of operation, and a list of the
parts reconmended by the nmanufacturer to be replaced on a routine basis.

PART 2 PRODUCTS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: | napplicabl e equi pmrent and system
requirenents will be deleted or nodified in al
paragraphs to suit the system designed. Coordinate
t he standard and design option features typical for
each Air-Conditioning/Heat Punmp unit and i ndividua
installation. Care nust be taken to avoid

speci fyi ng design options which are generally
unavail able in certain conbinati ons or are

i nappropriate for the application

Proj ects which include vapor-conpression type
refrigeration systens will conply with the safety
standards defined in ASHRAE 15 & 34. Designers will
be responsible for thoroughly researching and

i mpl ementing the ASHRAE 15 & 34 safety

requi renents. For refrigerant-containing parts

SECTION 23 82 02.00 10 Page 10



(excl uding piping) |located within an i ndoor space, a
desi gner can use the followi ng 6-step synopsis as a
guide in determning "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 equi pnent.
Refrigerants R-22 and R-134a are considered G oup Al
refrigerants. Refrigerant R-123 is considered a
Group Bl Refrigerant.

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

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

Step 4. Estinmate the quantity of refrigerant (
gramspounds) in the largest single refrigerant
circuit of the new equiprment. The designer will
research catal og data fromdifferent manufacturers
in order to get an approxi mation

Step 5. Determine the volume (cubic neters
cubic feet) of the indoor space which is planned to
house the new refrigeration equipnent.

Step 6. Identify the "System Application
Requi rements" fromthe applicable table in ASHRAE 15
& 34 based upon the infornation identified in the
previ ous steps (e.g., safety group, occupancy,
system probability, refrigerant quantity, and
i ndoor space volune). The "System Application
Requirements" will dictate applicable refrigerant
limtations as well as occupi ed space or nechani ca
room requirements.

ASHRAE 15 & 34 refers to a nmechanical roomas a
machi nery room however the terms 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 nmonitoring, open-flanme 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-contai 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.)

kkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkk
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2.

2.

1 MATERI ALS AND EQUI PMENT
1.1 St andard Products

Provide Materials and equi pnent that are standard products of a

manuf acturer regularly engaged in the manufacturing of such products, which
are of a simlar material, design and workmanship. Submit manufacturer's
standard catal og data, at least [5 weeks] [__ ] prior to the purchase or
installation of a particular conponent, highlighted to show material, size,
options, performance charts and curves, etc. in adequate detail to
denonstrate conpliance with contract requirenents.

a. Data shall include nanufacturer's recomended installation instructions
and procedures. |If vibration isolation is specified for a unit,
vibration isolator literature shall be included containing catalog cuts
and certification that the isolation characteristics of the isolators
provi ded neet the nanufacturer's reconmendations. Data shall be
submitted for each specified conponent.

b. The standard products shall have been in satisfactory conmercial or
i ndustrial use for 2 years prior to bid opening. The 2 year use shal
i ncl ude applications of equipnment and materials under sinilar
circunstances and of simlar size. The 2 years experience shall be
satisfactorily conpleted by a product which has been sold or is offered
for sale on the comercial narket 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 manufacturer's factory tests, can be shown.

c. Were the system conponents, or equipnment are specified to conply with
requi renents of AHRI, ASHRAE, ASME, or UL, proof of such conpliance
shall be provided. The |abel or listing of the specified agency shal
be acceptable evidence. 1In lieu of the label or listing, a witten
certificate froman approved, nationally recognized testing
organi zati on equi pped to perform such services, stating that the itens
have been tested and conformto the requirenents and testing net hods of
t he specified agency may be submitted.

d. Wen performance 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
nati onally recogni zed | aboratory as descri bed above shall be incl uded.
If AHRI does not have a current certification programthat enconpasses
such application data, the nanufacturer may self certify that his
application data conplies with project performance requirenents in
accordance with the specified test standards.

e. Products shall be supported by a service organization. Subnmit a
certified list of qualified permanent service organizations, which
i ncludes their addresses and qualifications, for support of the
equi pment. The service organi zations shall be reasonably convenient to
the equi pnent installation and be able to render satisfactory service
to the equi pment on a regular and energency basis during the warranty
period of the contract. System conponents shall be environnentally
suitable for the indicated | ocations.
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2.

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

nonel . Alum numis unacceptable. Nomenclature (or
systemidentification) should be established by the
designer.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Maj or equi pment i ncludi ng conpressors, condensers, receivers, heat
exchanges, fans, and notors shall have the manufacturer's nane, address,
type or style, nodel or serial nunmber, and catal og nunber on a plate
secured to the itemof equipment. Plates shall be durable and |egible

t hroughout equi pnent |ife and nmade of [anodized al um nuni [stainless steel]
[ ]. Plates shall be fixed in prom nent |ocations with nonferrous
screws or bolts.

.1.3 Saf ety Devi ces

Exposed noving parts, parts that produce high operating tenperature, parts
which nmay be electrically energized, and parts that may be a hazard to
operating personnel shall be insulated, fully enclosed, guarded, or fitted
with other types of safety devices. Safety devices shall be installed so
that proper operation of equipnment is not inpaired. WIlding and cutting
safety requirenents shall be in accordance with AWS 749. 1

.2 UNI TARY EQUI PMENT, ROOM UNI'T

2.1 W ndow or Through-the-VWall Munted Unit

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Indicate unit capacity, voltage, phase,
installation requirenents, etc. on the drawi ngs. At
a mninmm efficiencies for these units will be in
accordance with paragraph "Equi prent Efficiency”.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

Unit shall be a [wi ndow] [through-the-wall] nounted, appliance grade,
factory assenbled air-conditioner unit. Unit shall be in accordance with
AHAM RAC-1 and UL 484. Units shall include a self-contained, precharged,
slide-in and renovabl e chassi s-nounted, air-cooled refrigeration system
Cooling section shall be equipped with a filter-drier on the suction line.
Fan and condenser notors shall have [open] [dripproof] [totally encl osed]
[ expl osi on proof] encl osures.

. 2.2 Packaged Terminal Unit

Unit shall be a through-the-wall mounted, heavy-duty conmercial grade,
factory assenbl ed and precharged [air-conditioner] [heat punp] unit. Unit
shall be in accordance with ANSI/AHRI/CSA 310/380 and UL 1995. Units shal
be renovable frominside the building for servicing w thout renoving the
outside cabinet. Unit shall have a noise rating in accordance with AHRI 350
and not exceed [ ] bels while the entire unit is operating at any fan
or conpressor speed. Heat punmp units shall contain a reversing valve to
change unit to heating cycle. An outdoor coil tenperature sensor shall be
provided to guard agai nst coil freeze-up by either switching to
suppl enental heat only, or by cycling the conpressor to defrost the coil
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2.3 Compressor

Conpressor shall be hernetically seal ed reciprocating, rotary, or scrol
type. Conpressor shall be fitted with permanent split capacitor notor,
overload protection, and vibration isolators. Conpressor shall be

prot ected agai nst high di scharge pressure, |oss of charge, |ow voltage, and
short cycling.

.2.4 Air-To-Refrigerant Coils

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete the copper or alum numtubes and the
coating requirenent except in corrosive environments.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

Evapor at or and condenser coils shall have [nonferrous] [copper or al um nunj
tubes of 10 mm 3/8 inch m ninumdi ameter with copper or alum numfins that
are nechani cally bonded or soldered to the tubes. [Coil shall be protected
in accordance with paragraph CO L CORROSI ON PROTECTION.] Casing shall be
gal vani zed steel or aluminum Contact of dissinilar nmetals shall be

avoi ded. 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

eval uation and charging. 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. A condensate renpval system
shal | be provided

.2.5 Fans

I ndoor and outdoor fans shall be the centrifugal, direct driven type. Fans
shall be statically and dynami cally bal anced. Qutdoor fan shall be

desi gned so that condensate wi |l evaporate wi thout drip, splash, or spray
on building exterior. Indoor fan shall be provided with a m ni num
two-speed nmotor with built-in overload protection. Fan notors shall be the
i nherently protected, permanent split-capacitor type.

.2.6 Air Filters

Filters shall be of the sectional or panel cleanable type and be capabl e of
filtering the entire air supply.

2.7 Pri mary/ Suppl enment al Heat

[Primary] [Supplenmental] heat shall be provided as specified in paragraph
"Unitary Equi pnent Conponents".

.2.8 Cabi net Construction

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: The cabi net subbase is optional and shoul d be
deleted if not necessary.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Cabi net shall be free of visible fasteners, sharp protuberances and edges.
Encl osure sheet netal shall be a mininmumof 1.2 mm 18 gauge steel with a
protective coating. Face panels shall be renovable and shall provide ful
access to unit appurtenances. Access to controls shall be w thout renoval
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of the face panel. Conditioned air shall discharge through adjustable

| ouvers. Cabinet shall be thermally and acoustically insulated with

mat eri al s which conformto NFPA 90A. Units shall be furnished with a
[field-wired] [prewi red] subbase. Subbase shall have |eveling screws
[wth] [without] provisions for renpbte unit control. Subbase shall be of
1.3 mm 18 gauge gal vani zed steel construction with a protective coating to
mat ch that of the roomcabinet. Paint and finishes shall conply with the
requirenents specified in paragraph FACTORY CQOATI NG

.2.9 VWal | Sl eeve

Louver shall be stornproof type, constructed of anodized, stanped or
extruded alum num Sleeve shall be a water and airtight [conpletely
i nsul at ed] [noninsul ated] assenbly, with weather-resistant protective
coating.

.2.10 Duct Package

Duct extension shall consist of 1.3 nm 18 gauge m ni num gal vani zed st ee
pl enum extender with all necessary internal danpers and baffles to divert
[ ] percent of the supply air as indicated. Duct extension shall be
painted with a protective coating that matches room cabi net.

.2.11 Unit Controls

Controls shall include an on-off switch, high and | ow sel ector switch for
[the cooling npbde] [both the heating and cooling node], multiple speed fan
[cooling] [cooling and heating] node, roomair fan switch, outside air
danmper control, and an adjustable cooling [only] [and heating] thernostat.
Function and tenperature controls shall be [integral to unit] [renbtely
mounted as indicated or as accepted by the Contracting Oficer].

3 UNI TARY EQUI PMENT, PACKAGE SYSTEM

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Air-cool ed, water-cool ed, and
evaporatively-cooled air-conditioning units with
capacities less than 19 kW 65,000 Btuh will be rated
in accordance with ANSI/AHRI 210/ 240.

Ai r-cool ed, water-cool ed, and evaporativel y-cool ed
air-conditioning and heat punp units with capacities
greater than or equal to 19 kW65,000 Btuh will be
rated in accordance with AHRI 340/360 |-P

Air-cool ed heat punp units with capacities |ess than
19 kW 65,000 Btuh will be rated in accordance wth
ANSI / AHRI 210/ 240

Wat er - cool ed heat punps used in closed water |oop
systems (water-source systens) will be rated in
accordance with AHRI 320.

Wat er - cool ed heat punps used in open ground water

| oop systens (groundwater-source systens) will be
rated in accordance with AHRI 325. Delete the |ast
2 sentences if an open-loop type unit is not
specified.
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Specify a sound rating of 8.4 bels for outdoor units
with capacities below 11.1 kW 38,000 Btuh. Specify
a sound rating of 8.6 bels for outdoor units with
capacities between 11.1 kW 38,000 Btuh and 19 kW
65, 000 Btuh. Specify a sound rating of 8.8 bels for
outdoor units with capacities greater than 19 kW
65, 000 Btuh. Specify ANSI/AHRI 270 for sound
ratings for outdoor units with capacities |ess than
39.5 kW 135,000 Btuh, otherw se specify ANSI/AHRI
370.

Include the last sentence only if a water-cool ed

unit is specified and the supply water tenperature

is capable of falling bel ow 18 degrees C 65 degrees F
i n any node of heat punp operation

At a mininum efficiencies for packaged systens will
be in accordance with paragraph EQU PMENT
EFFI CI ENCY. Coordinate the efficiency specified

wi t h manuf acturers.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Unit shall be an [air-cool ed][water-cool ed] [ evaporativel y-cool ed] factory
assenbl ed, [weatherproof][indoor] packaged unit as indicated. Unit shal

be the [air-conditioning] [heat punp] type conform ng to applicable
Underwriters Laboratories (UL) standards including UL 1995. Unit shall be
rated in accordance with [ ANSI/AHRI 210/ 240][ AHRI 340/360 |-P][ AHRI 320]
AHRI 325]. Unit shall be provided with equi pnent as specified in paragraph
"Unitary Equi pnment Conponents". Evaporator or supply fans shall be

doubl e-wi dt h, double inlet, forward curved, backward inclined, or airfoi

bl ade, centrifugal scroll type. Mtors shall have
[open][dripproof][totally enclosed][explosion proof] enclosures. Condenser
fans shall be manufacturer's standard for the unit specified and may be
either propeller or centrifugal scroll type. Unit shall be provided with a
factory operating charge of refrigerant and oil or a holding charge. Unit
shi pped with a hol ding charge shall be field charged with refrigerant and
oil in accordance with manufacturer's recomendati ons. Qutdoor unit shal
produce a maxi mum AHRI sound rating of [8.4][8.6][8.8][___
accordance with [ANSI/AHRI 270][ ANSI/AHRI 370].[ Interior water source

pi ping shall be insulated as a "cold pipe" described in Section 23 07 00
THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS. ][ Water-cool ed unit shall be
fitted with a strainer protected solenoid shut-off valve. The valve shal
be a fully automatic, self-contained tenperature regulating valve with

i ntegral thermoneter.]

. 3.1 Air-to-Refrigerant Coils

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete the copper or alum numtubes and the
coating requirenent except in corrosive environments.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Air-to-refrigerant coils shall have [nonferrous][copper or alum nuni tubes
of 10 nm 3/8 inch mninmumdianmeter with copper or alumnumfins that are
mechani cal |y bonded or soldered to the tubes.[ Coil shall be protected in
accordance with paragraph CO L CORRCSI ON PROTECTION.] Casing shall be

gal vani zed steel or aluminum Contact of dissinilar nmetals shall be

avoi ded. Coils shall be tested in accordance with ASHRAE 15 & 34 at the
factory and be suitable for the working pressure of the installed system
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Each coil shall be dehydrated and seal ed after testing and prior to

eval uati on and charging. 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. Separate expansion devices
shal | be provided for each conpressor circuit.

3.2 Water-to-Refrigerant Coils

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

NOTE: |In areas where poor water conditions exist or
where water conditions are unknown, the 0.001 factor
will be specified. |In areas where water is known to

be noncorrosive the 0.0005 fouling factor will be
specified. Water-cool ed condensers may be used for
refrigerant storage in lieu of a separate liquid
receiver, if the condenser storage capacity is 20
percent in excess of the fully charged system

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Coils shall be of the tube-in-tube, shell-and-coil, shell-and-tube, or
concentric tube type and be provided as an integral part of the packaged
unit. Water-wetted netals shall be [copper][ or ]1[90/10][ or ][70/30]

[ copper-nickel], except that heads nmay be ferrous netal in systems with
chemically treated recirculating water. Coils shall be rated for not |ess
than 2758 kPa 400 psi refrigerant side and 862 kPa 125 psi water side
pressure service at operating tenperatures. Coils shall be supplied with
water as indicated. Water supply, return and control systemwetted parts
shal | be copper, bronze or stainless steel. Wter supply, return
connections and piping internal to unit shall be copper with brazed or

t hreaded copper or bronze fittings, terminating in a threaded connection
Pi pi ng arrangenent shall include valved access for recirculation of acidic
scal e renoval chenicals and isolation pressure taps to determnine pressure
drop and water flow. Performance shall be based on an all owabl e water
velocity not less than 0.9 nis 3 fps nor nore than 3 nis 10 fps with a
fouling factor of [0.001][0.0005].

.3.3 Evaporati vel y- Cool ed Section

The evaporative section shall be a packaged conmponent of the unitary

equi prent. Unit shall be the counter-flow bl owthrough design, with
single-side air entry. Unit shall have fan assenblies built into the unit
base, with all noving parts factory nounted and aligned. Prinary
construction of the pan section, the cabinet, etc. shall be not lighter
than 16-gauge steel, protected against corrosion by a zinc coating. The
zinc coating shall conformto ASTM A153/ A153N and ASTM A123/ A123l, as
appl i cable and a nini mum coating thickness of 0.76 kg/square neter 2.5
ounces/square foot of surface. Cut edges shall be given a protective
coating of zinc-rich conpound. After assenbly, the manufacturer's standard
zinc chromati zed al um num or epoxy paint finish shall be applied to the
exterior of the unit.

.3.3.1 Pan Secti on

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

Fan shall be the [centrifugal][propeller] type in accordance w th paragraph
FANS. Do not locate fan and fan notor in the discharge airstream of the
unit. Mdtors shall have [open][spl ashproof][totally encl osed] enclosure
and be suitable for the indicated service. The unit design shall prevent
water fromentering into the fan section

2.3.3.3 Condensi ng Coi

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete the copper or alum numtubes and the
coating requirenent except in corrosive environments.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Coil s shall have [nonferrous][copper or alum nun] tubes of 10 nm 3/8 inch
m ni mum di aneter without fins.[ Coil shall be protected in accordance with
paragraph 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 be suitable for
the working pressure of the installed system

2.3.3.4 \Water Distribution System

Uniformy distribute water 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 cleanable,

noncl oggi ng, renovable type. Nozzles shall be designed to pernit easy

di sassenbly and be arranged for easy access.

2.3.3.5 VWater Punp

The water punp shall be the bronze-fitted centrifugal or turbine type, and
may be nounted as an integral part of the unit or renptely on a separate
mounti ng pad. Punps shall have cast-iron casings. Inpellers shall be
bronze, and shafts shall be stainless steel with bronze casing wearing
rings. Shaft seals shall be the nechanical type. Punp casing shall be
factory coated with epoxy paint. Punp notors shall have [open][dri pproof]
[totally encl osed] [ expl osion proof] enclosures. A bleed line with a flow
val ve or fixed orifice shall be provided in the punp discharge |ine and
shal |l be extended to the nearest drain for continuous discharge. Punp
suction shall be fully subnerged and provided with a gal vani zed steel or
nmonel screened inlet.

2.3.3.6 Drift Elimnator

Provide elimnators 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). Elinmnators shall prevent carry over
into the unit's fan section

2.3.3.7 Evaporator Controls

Provide unit with nodul ating capacity control danpers nounted in the

di scharge of the fan housing. On a decrease in refrigerant discharge
pressure the danpers shall nodulate to reduce the airflow across the
condensing coil. Controls shall include a proportional acting pressure
controller, a control transforner, notor actuator with |inkages and end
switches to cycle fan notor on and off. Cycling of a fan notor on and off
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shall be in accordance wi th the nmanufacturer
2.3.4 Compressor

Conpressor shall be direct drive, senmi-hernetic or hernetic reciprocating,
or scroll type capable of operating at partial |oad conditions. Conpressor
shal | be capabl e of continuous operation down to the | owest step of

unl oadi ng as specified. Conpressors of 35 kW10 tons and |l arger shall be
provided with capacity reduction devices to produce automatic capacity
reduction of at |least 50 percent. |If standard with the manufacturer, two
or nore conpressors may be used in lieu of a single conpressor with

unl oadi ng capabilities, in which case the conpressors shall operate in
sequence, and each conpressor shall have an i ndependent refrigeration
circuit through the condenser and evaporator. Conpressors shall start in
the unl oaded position. Each conpressor shall be provided with vibration

i sol ators, crankcase heater, thernmal overloads,[ |ubrication punp,]
[high][high and | ow] pressure safety cutoffs and protection agai nst short
cycling.

2.3.5 Refrigeration Crcuit

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Filter-driers are optional and nmay be del eted
on nost precharged systens.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Refri gerant containing conmponents shall conply with ASHRAE 15 & 34 and be
factory tested, cleaned, dehydrated, charged, and sealed. Refrigerant
chargi ng val ves and connections, and punpdown val ves shall be provided for
each circuit. Filter-drier shall be provided in each liquid |ine and be
reversible-flow type. Refrigerant flow control devices shall be an

adj ust abl e superheat thernostatic expansion valve with external equalizer
mat ched to coil, capillary or thernostatic control, and a pilot solenoid
controlled, leak-tight, four-way refrigerant flow reversing val ve

2.3.6 Unit Controls

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: In regards to head pressure control, insert
the appropriate mininmumor |owest expected anbient
tenperature. Delete head pressure controls if

i napplicable. Delete |low cost cooling if

i napplicable. In those areas where the outdoor
seasonal climatic conditions permt, an outdoor
tenperature sensing unit (dry bulb) rmay be used in
an external control circuit to take advantage of
outside air to satisfy the cooling |load. Under such
conditions, the control circuit would | ock out the
conpressors and position the outdoor and return air
danpers to allow 100 percent fresh air to be
circulated. Enthalpy controls will not be used.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

Unit shall be internally prewired with a [24][120][__ ] volt contro
circuit powered by an internal transfornmer. Term nal blocks shall be

provi ded for power wiring and external control wiring. Unit shall have
cutoffs for [high][high and | ow] pressure,[ and ]l ow oil pressure for
conpressors with positive displacenent oil punps, [supply fan failure] [and
safety interlocks on all service panels]. Head pressure controls shal
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sustain unit operation with anbient tenperature of [ ].

Adj ust abl e-cycle tiners shall prevent short-cycling. Miltiple conpressors
shal |l be staged by neans of a tine delay. Unit shall be internally
protected by fuses or a circuit breaker in accordance with UL 1995. Low
cost cooling shall be nade possible by neans of a control circuit which

wi || nodul ate danpers to provide 100 percent outside air while |ocking out
compressors.

4 UNI TARY EQUI PMENT, SPLIT SYSTEM

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: A renpte condensing unit includes both the
condensing coil and the conpressor. A renote
condenser includes only the condensing coil

Ai r-cool ed, water-cool ed, and evaporativel y-cool ed
air-conditioning units with capacities |less than 19
kW 65, 000 Btuh will be rated in accordance with
ANSI / AHRI 210/ 240

Ai r-cool ed, water-cool ed, and evaporativel y-cool ed
air-conditioning and heat punp units with capacities
greater than or equal to 19 kW65,000 Btuh will be
rated in accordance with AHRI 340/360 |-P

Air-cool ed heat punp units with capacities |ess than
19 kW 65,000 Btuh will be rated in accordance with
ANSI / AHRI 210/ 240

Wat er - cool ed heat punps used in closed water |oop
systens (water-source systens) will be rated in
accordance with AHRI 320.

Wat er - cool ed heat punps used in open ground water
| oop systens (groundwater-source systens) will be
rated in accordance with AHRI 325.

At a minimum efficiencies for split-systens will be
in accordance w th paragraph "Equi pnent Efficiency".
Coordi nate the efficiency specified with

manufacturers.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Unit shall be an [air-cool ed][water-cool ed] [ evaporativel y-cool ed], split
system whi ch enpl oys a renote [condenser][condensing unit], a separate

i ndoor unit, and interconnecting refrigerant piping. Unit shall be the
[air-conditioning][heat punp] type conforming to applicable Underwiters
Laboratories (UL) standards including UL 1995. Unit shall be rated in
accordance with [ANSI/AHRI 210/ 240][ AHRI 340/360 |-P][ AHRI 320][ AHRI 325].
Unit shall be provided with necessary fans, air filters, [coil frost
protection,][ liquid receiver,] internal danpers, mxing boxes,

suppl enental heat, and cabi net construction as specified in paragraph
"Unitary Equi pnment Conponents”. The renpote unit shall be as specified in
par agr aph REMOTE CONDENSER OR CONDENSI NG UNI T. Evaporator or supply fans
shal | be doubl e-wi dth, double inlet, forward curved, backward inclined, or
airfoil blade, centrifugal scroll type. Condenser or outdoor fans shall be
the manufacturer's standard for the unit specified and may be either
propeller or centrifugal scroll type. Fan and condenser nmotors shall have
[open][dripproof][totally enclosed][explosion proof] enclosures.
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4.1 Air-to-Refrigerant Coi
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NOTE: Delete the copper or alum numtubes and the
coating requirenent except in corrosive environments.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Coil s shall have [nonferrous][copper or alum nun] tubes of 10 nm 3/8 inch
m ni mum di aneter with copper or alum numfins that are nechanically bonded
or soldered to the tubes.[ Coil shall be protected in accordance with
paragraph 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 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 charging.
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. Separate expansion devices shall be provided for each
compressor circuit.

.4.2 Compressor

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete this paragraph if a renote condensing
unit is specified.
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Conpressor shall be direct drive, senm-hernetic or hernetic reciprocating,
or scroll type capable of operating at partial |oad conditions. Conpressor
shal | be capabl e of continuous operation down to the | owest step of

unl oadi ng as specified. Conpressors of 35 kW10 tons and |l arger shall be
provided with capacity reduction devices to produce automatic capacity
reduction of at |least 50 percent. |If standard with the manufacturer, two
or nore conpressors may be used in lieu of a single conpressor with

unl oadi ng capabilities, in which case the conpressors will operate in
sequence, and each conpressor shall have an i ndependent refrigeration
circuit through the condenser and evaporator. Each conpressor shall start
in the unl oaded position. Each conpressor shall be provided with vibration
i sol ators, crankcase heater, thernmal overloads,[ |ubrication punp,]
[high][high and | ow] pressure safety cutoffs and protection against short
cycling.

. 4.3 Refrigeration Circuit
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NOTE: Filter-driers are optional and nmay be del eted
on nost precharged systenms. Delete the |ast two
sentences if an integral water-cool ed condenser is
not specified.
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Refri gerant-contai ni ng conponents shall conply with ASHRAE 15 & 34 and be
factory tested, cleaned, dehydrated, charged, and sealed. Refrigerant
chargi ng val ves and connections, and punpdown val ves shall be provided for
each circuit. Filter-drier shall be provided in each liquid |ine and be
reversible-flow type. Refrigerant flow control devices shall be an
adj ust abl e superheat thernostatic expansion valve with external equalizer
mat ched to coil, capillary or thernostatic control, and a pilot solenoid
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controll ed, leak-tight, four-way refrigerant flow reversing valve. A
refrigerant suction line [thernostatic][thernpstatic and water flow switch]
control shall be provided to prevent freeze-up in event of |oss of water
flow during heating cycle.

.4.4 Unit Controls
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NOTE: In regards to head pressure control, insert
the appropriate mininmumor |owest expected anbient
tenperature. Delete head pressure controls if

i napplicable. Delete |low cost cooling if

i napplicable. In those areas where the outdoor
seasonal climatic conditions permt, an outdoor
tenperature sensing unit (dry bulb) rmay be used in
an external control circuit to take advantage of
outside air to satisfy the cooling |load. Under such
conditions, the control circuit would | ock out the
conpressors and position the outdoor and return air
danpers to allow 100 percent fresh air to be
circulated. Enthalpy controls will not be used.
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Unit shall be internally prewired with a [24][120][___ ] volt contro
circuit powered by an internal transfornmer. Term nal blocks shall be
provi ded for power wiring and external control wiring. Unit shall have
cutoffs for [high][high and | ow] pressure,[ and] |ow oil pressure for
conmpressors with positive displacenment oil punps, [supply fan failure],
[and safety interlocks on all service panels]. Head pressure controls
shall sustain unit operation with anbient tenperature of [ ] degrees C
degrees F. Adjustable-cycle tinmers shall prevent short-cycling. Miltiple
conmpressors shall be staged by nmeans of a time delay. Unit shall be
internally protected by fuses or a circuit breaker in accordance with

UL 1995. Low cost cooling shall be made possible by nmeans of a contro
circuit which will nodul ate danpers to provide 100 percent outside air
whi | e | ocki ng out conpressors.

.5 REMOTE CONDENSER OR CONDENSI NG UNI' T

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Delete the sound requirenents unless the unit
is located in a sound-sensitive area.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Units with capacities less than 39.5 kW 135, 000 Bt uh shall produce a
maxi mum AHRI sound rating of [__ ] bels when rated in accordance with
ANSI/ AHRI 270. Units with capacities 39.5 kW 135,000 Btuh or greater shal
produce a nmaxi mum AHRI sound rating of [ ] bels when rated in
accordance with ANSI/AHRI 370. Each renmote condenser coil shall be fitted
with a manual isolation valve and an access valve on the coil side.
Saturated refrigerant condensing tenperature shall not exceed 49 degrees C
120 degrees F at 40 degrees C 95 degrees F anbient. Unit shall be provided
with | ow anbi ent condenser controls to ensure proper operation in an

anbi ent tenperature of [ ] degrees C degrees F. Fan and cabi net
construction shall be provided as specified in paragraph "Unitary Equi pnent
Conmponents”. Fan and condenser notors shall have [open][dripproof][totally
encl osed] [ expl osi on proof] encl osures.
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51 Ai r - Cool ed Condenser

Unit shall be rated in accordance with ANSI/AHRI 460 and conformto the
requirenents of UL 1995. Unit shall be factory fabricated, tested,
packaged, and self-contained. Unit shall be conplete with casing,

propel ler or centrifugal type fans, heat rejection coils, connecting piping
and wiring, and all necessary appurtenances.

.5.1.1 Connections

I nterconnecting refrigeration piping, electrical power, and control wring
bet ween the condensing unit and the indoor unit shall be provided as
required and as indicated. Electrical and refrigeration piping ternna
connecti ons between [condenser][condensing unit] and evaporator units shal
be provi ded.

.5.1.2 Head Pressure Control and Liquid Subcooling

Low anbi ent control for multi-circuited units serving nore than one
evaporator coil shall provide independent condenser pressure controls for
each refrigerant circuit. Controls shall be set to produce a m ni num of 95
degrees F saturated refrigerant condensing tenperature. Unit shall be
provided with a liquid subcooling circuit which shall ensure proper liquid
refrigerant flow to the expansi on device over the specified application
range of the condenser. Unit shall be provide with [manufacturer's
standard] [not less than [4][__ ] degrees C [8]] ] degrees F] liquid
subcooling. Subcooling circuit shall be liquid seal ed

.5.1.3 Condensi ng Coi

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete the copper or alum numtubes and the
coating requirenent except in corrosive environments.
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Coils shall have [nonferrous][copper or alum nuni tubes of 10 nm 3/8 inch
m ni mum di aneter with copper or aluminumfins that are nechanically bonded
or soldered to the tubes.[ Coil shall be protected in accordance with
paragraph CO L CORROSI ON PROTECTI ON.] Casing shall be gal vani zed steel or
al umi num Contact of dissinmilar nmetals 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 charging.
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. Separate expansion devices shall be provided for each
conpressor circuit.

.5.1. 4 Unit Controls

The control systemshall be conplete with required accessories for

regul ati ng condenser pressure by fan cycling, solid-state variable fan
speed, nodul ating condenser coil or fan danpers, flooding the condenser, or
a conbi nati on of the above. Unit nounted control panels or enclosures
shal | be constructed in accordance with applicable requirenments of NFPA 70
and housed in NEMA ICS 6, Cass 1 or 3A enclosures. Controls shall include
[control transformer,] [fan notor [starters,]] [solid-state speed control,]
[electric heat tracing controls,] [time delay start-up,] overload
protective devices, interface with local and renpte conponents, and
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i nterconponent wiring to term nal block points.
.5.2 Evapor ati ve Condenser

Each unit shall be the counter-fl ow bl owthrough design, wth single-side
air entry. The unit shall have fan assenblies built into the unit base,
with all noving parts factory nounted and aligned. Prinmary construction of
the pan section, the cabinet, etc. shall be not lighter than 1.6 mm 16-gauge
steel, protected against corrosion by a zinc coating. The zinc coating
shal |l conformto ASTM A153/ A153N and ASTM A123/ A123l, as applicable and
have an extra heavy coating of not |less than 0.76 kg/square neter 2.5
ounces/square foot of surface. Cut edges shall be given a protective
coating of zinc-rich conpound. After assenbly, the manufacturer's standard
zinc chromatized al um num or epoxy paint finish shall be applied to the
exterior of the unit. Unit shall be rated in accordance with AHRI 490 |-P
and tested in accordance with the requirements of ASHRAE 64.

.5.2.1 Pan Secti on

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

.5.2.2 Fan Section

Fan shall be the [centrifugal][propeller] type in accordance w th paragraph
"Fans". Fan and fan notor shall not be located in the discharge airstream
of the unit. Mtors shall have [open][spl ashproof][totally encl osed]

encl osure and be suitable for the indicated service. The condensing unit
design shall prevent water fromentering into the fan section

.5.2.3 Condensi ng Coi

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete the copper or alum num tubes and the
coating requirenent except in corrosive environments.
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Coil s shall have [nonferrous][copper or alum nun] tubes of 10 nm 3/8 inch
m ni mum di aneter without fins.[ Coil shall be protected in accordance with
paragraph 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 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 charging.
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

.5.2.4 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 cleanable,
noncl oggi ng, renovable type. Nozzles shall be designed to pernit easy

di sassenbly and be arranged for easy access.
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2.

5.2.5 VWater Punp

The water punp shall be the bronze-fitted centrifugal or turbine type, and
may be nounted as an integral part of the evaporative condenser or renotely
on a separate nounting pad. Punps shall have cast-iron casings. |Inpellers
shal | be bronze, and shafts shall be stainless steel with bronze casing
wearing rings. Shaft seals shall be the nechanical type. Punp casing
shall 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.

.5.2.6 Drift Elimnator

Eli mnators 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

.5.2.7 Unit Controls

The evaporative condenser unit shall be provided wth nodul ating capacity
control danpers mounted in the discharge of the fan housing. On a decrease
in refrigerant discharge pressure the danpers shall nodulate to reduce the
airflow through the evaporative condenser. Controls shall include a
proportional acting pressure controller, a control transforner, notor
actuator with |inkages and end switches to cycle fan notor on and off.
Cycling of a fan notor on and off shall be in accordance with the
manufacturer.

.5.3 Compressor

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete this paragraph if only a renote
condenser is required.
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Unit shall be rated in accordance with AHRI 540. Conpressor shall be
direct drive, sem -hernetic or hernmetic reciprocating, or scroll type
capabl e of operating at partial |oad conditions. Conpressor shall be
capabl e of continuous operation down to the | owest step of unloading as
specified. Units 35 kW 120,000 Btuh and | arger shall be provided with
capacity reduction devices to produce automatic capacity reduction of at

| east 50 percent. |If standard with the manufacturer, two or nore
conpressors may be used in lieu of a single conpressor with unl oadi ng
capabilities, in which case the conpressors will operate in sequence, and
each compressor shall have an independent refrigeration circuit through the
condenser and evaporator. Each conpressor shall start in the unl oaded
position. Each conpressor shall be provided with vibration isolators,
crankcase heater,[ lubrication punp,] thernmal overloads, and [ high][high
and | ow] pressure safety cutoffs and protection against short cycling.

6 Al R- CONDI TI ONERS FOR ELECTRONI C DATA PROCESSI NG ( EDP) SPACES
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NOTE: I ndoor units are inherently noisy. |n noise
sensitive areas, steps should be taken to attenuate
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sound.

Ai r-cool ed and water-cooled air-conditioning units
with capacities I ess than 19 kW 65,000 Btuh will be
rated in accordance with ANSI/AHRI 210/ 240.

Ai r-cool ed, water-cool ed, and evaporativel y-cool ed
air-conditioning units with capacities greater than
or equal to 19 kW65,000 Btuh will be rated in
accordance with AHRI 340/360 |-P

Delete the last sentence if an integral water-cool ed
condenser or a packaged air-cooled unit is specified.

I nappl i cabl e equi pnrent and systemrequirements will
be deleted or nodified in all paragraphs to suit the
system desi gned. Coordinate the standard and design
option features typical for each

Ai r-Conditioner/Heat Punp unit and individua
installation. Care nust be taken to avoid

speci fyi ng design options which are generally
unavail able in certain conbinations or are

i nappropriate for the application

*% *% *% *% *% *% *% *% *%%

Unit shall be an [air-cool ed][water-cool ed], self-contained type
air-conditioning unit. Unit shall be [a packaged unit with an interna

wat er - cool ed condenser][a split-systemwith a renote [condenser][condensing
unit]]. Unit shall be designed and constructed for automatic control of
space conditions. Unit shall be in accordance with ASHRAE 127 and UL 1995.
Unit shall be rated in accordance with [ ANSI/AHRI 210/240][ AHRI 340/360 | -P
]. AHRI certification is not required. The systemshall be designed and
constructed for maximumreliability and ease of nmmintenance. Necessary
redundancy, access to refrigeration circuits, neans of troubl eshooting, and
mal function alarns shall be provided. Unit shall be provided with
necessary fans, air filters,[ coil frost protection,][ liquid receiver,]

i nternal danpers, m xing boxes, supplenental heat, and cabi net construction
as specified in paragraph "Unitary Equi pnent Conponents". Evaporator or
supply fans shall be double-wi dth, double inlet, forward curved centrifuga
scroll type. Condenser or outdoor fans shall be manufacturer's standard
for unit specified and nmay be either propeller or centrifugal scroll type.
Fan and condenser notors shall have [open][dripproof][totally

encl osed] [ expl osi on proof] enclosures.[ Renobte unit shall be as specified
i n paragraph REMOTE CONDENSER/ CONDENSI NG UNI T. ]

.6.1 Air-to-Refrigerant Coils

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete the copper or alum numtubes and the
coating requirenent except in corrosive environments.
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[ Evapor at or] [ Evaporat or and condenser] coils shall have [nonferrous][copper
or alum nunj tubes of 10 nm 3/8 inch mni rumdianeter w th copper or
aluminum fins that are nechanically bonded or soldered to the tubes.[ Coi
shall be protected in accordance w th paragraph CO L CORRCSI 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
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of the installed system Each coil shall be dehydrated and seal ed after
testing and prior to evaluation and charging. Each unit shall be provided
with a factory operating charge of refrigerant and oil or a holding
charge. Units shipped with a hol ding charge shall be field charged.
Separ at e expansi on devi ces shall be provided for each conpressor circuit.

2.6.2 Water-to-Refrigerant Coils
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NOTE: Delete this paragraph if a renmote
condenser/condensing unit is specified. Delete the

| ast two sentences if a once-thru water source is

not used in conjunction with the self-contained unit.

Del ete the inapplicable fouling factor. 1In areas
where poor water conditions exist or where water
condi tions are unknown, the 0.001 factor will be

specified. 1In areas where water is known to be
noncorrosive the 0.0005 fouling factor will be
specified. The inapplicable fouling factor will be

del eted. Water-cool ed condensers nmay be used for
refrigerant storage in lieu of a separate liquid

receiver, if the condenser storage capacity is 20
percent in excess of the fully charged system

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Unit shall be of the tube-in-tube, shell-and-coil, shell-and-tube, or
concentric tube type and be provided as an integral part of the
self-contained unit. Water-wetted netals shall be [copper][ or ][90/10][
or ][70/30][ copper-nickel], except that heads nmay be ferrous netal in
systens with chemically treated recirculating water. Unit shall be rated
for not |ess than 2758 kPa 400 psi refrigerant side and 862 kPa 125 ps

wat er side pressure service at operating tenperatures. Unit shall be
supplied with water as indicated. Water supply, return and control system
wetted parts shall be copper, bronze or stainless steel. Water supply,
return connections and piping internal to unit shall be copper with brazed
or threaded copper or bronze fittings, termnating in a threaded
connection. Piping arrangement shall include val ved access for

recircul ation of acidic scale renoval chemicals 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 nmis 3 fps nor nore than 3 nis
10 fps with a fouling factor of [0.001][0.0005]. A separate condenser
shal | be provided for each conpressor circuit. Control shall be set for
refrigerant condensing tenperature of [__ ] degrees C degrees F. Units
whi ch use a once-thru water-source shall be fitted with a strainer
protected sol enoid shut-off valve. The valve shall be a fully automatic,
sel f-contai ned tenperature regulating valve with integral thernoneter.
Mercury shall not be used in thernoneters.

2.6.3 Compressor
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NOTE: Delete this paragraph if a renote condensing
unit is specified.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Conpressor shall be direct drive, sem-hernetic or hernetic reciprocating,
or scroll type capable of operating at partial |oad conditions. Conpressor
shal | be capabl e of continuous operation down to the | owest step of
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unl oadi ng as specified. Conpressors of 26 kW7.5 tons and | arger shall be
provided with capacity reduction devices to produce automatic capacity
reduction of at |least 50 percent. |If standard with the manufacturer, two
or more conpressors may be used in lieu of a single conpressor with

unl oadi ng capabilities, in which case the conpressors will operate in
sequence, and each conpressor shall have an i ndependent refrigeration
circuit through the condenser and evaporator. Each conpressor shall start
in the unl oaded position. Each conmpressor shall be provided with vibration
i sol ators, crankcase heater, [lubrication punp,] thermal overloads, and
[high] [high and | ow] pressure safety cutoffs and protection against short
cycling.

.6.4 Refrigeration Circuit
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NOTE: Filter-driers are optional and rmay be del eted
on nost precharged systenms. Delete the |ast two
sentences except when needed for a self-contained
heat punp with an integral water-cool ed condenser
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Refri gerant - contai ni ng conponents shall conply with ASHRAE 15 & 34 and be
factory tested, cleaned, dehydrated, charged, and sealed. Refrigerant
chargi ng val ves and connections, and punpdown val ves shall be provided for
each circuit. Filter-drier shall be provided in each liquid |ine and be
reversible-flow type. Refrigerant flow control devices shall be an

adj ust abl e superheat thernostatic expansion valve with external equalizer
mat ched to coil, capillary or thernostatic control, and a pilot solenoid
controll ed, leak-tight, four-way refrigerant flow reversing valve. A
refrigerant suction line [thernpstatic][thernbstatic and water flow switch]
control shall be provided to prevent freeze-up in event of |oss of water
flow during heating cycle.

.6.5 Unit Controls

A unit's basic functions and space anbient conditions shall be controllable
at one station. A tenperature and humidity strip-chart recorder, integra
or external to the unit, readable to specified control accuracy, shall be
provi ded, conplete with cartridge ink and chart supply for 1 year of
operation.

.6.5.1 External |y Accessible Controls

The following controls shall be externally accessible:

a. Start and stop total system functions.

b. Audi bl e alarmsilence.

c. Miin power disconnect.

.6.5.2 Status Indicators

The followi ng status indicators shall be externally visible:

a. Power On.

b. System On.
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c. Ml function.
d. Provision for renpte al arm status indication.
2.6.5.3 Al armed Conditions

The foll owi ng systemstatus conditions shall be both audibly and visually
alarmed:

a. Loss of air flow.
b. Dirty filters.

c. Conpressor overload or |ock-out (conpressor high head pressure and | ow
suction pressure).

d. [H gh][H gh and | ow] room tenperature.
e. Hgh humidity alarmat [___ ] percent relative humdity.
2.6.5.4 Space Tenperature
Space tenperature shall be controlled within plus or mnus 1 degree C 1.5
degrees F of the set point over a range of 16 to 32 degrees C 60 to 90

degrees F with a set point of [ ]. Space relative humdity shall be
controlled within plus or mnus 5 percent of the set point over a range of

20 to 80 percent with a set point of [__ ] percent.
2.6.5.5 Safety Controls
Saf ety controls shall include the foll ow ng:

a. Fused, unfused or line-break circuit breaker disconnects, as indicated
or required.

b. Automatic punp-out or punp-down liquid flooding controls.
c. High refrigerant pressure cutout.

d. Low refrigerant pressure cutout where autonmatic punp-down is not
provided.

e. Accessible hernetic and open conpressor |ow oil pressure cutout.

f. Elapsed tine neter for each conpressor where | oad equalization is not
incorporated.

g. Lead and | ag conpressor selector switch, when conpatible with system

2.6.6 Cabi net Construction
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NOTE: Delete the last sentence if inapplicable.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Cabi net shall be totally enclosed. Enclosure surfaces shall be pul sation
free, with hinged and renovabl e doors and panels for vertical side or front
access to unit conponents. Routine maintenance access to conpressor and
system control conponents shall be possible w thout unit shut-down.

SECTION 23 82 02.00 10 Page 29



2.

Encl osure surfaces shall be thermally and acoustically insulated. Interior

baf fl e and conpartnent surfaces shall be gal vani zed steel. Drain pans
collect all condensate and be steel with external insulation as

shal |
required.

Surface mounting steel pads and vibration isolating pads shal

be provided. Enclosure surfaces shall be prepared, prined and fini shed.
Pai nt and finishes shall conply with the requirenents specified in
par agr aph FACTORY COATING  Cabinets shall be fitted with integral or

separ abl e,
structural

7

adj ustabl e and | ockabl e jacks to support the units fromthe
slab at the raised-floor elevation

EQUI PMENT EFFI CI ENCY

*% *% *% *% *% *% *% *% *% *% *%%

NOTE: Design federal buildings to conformto the
requi renents defined in Executive Order 13423 and
Public Law (PL) 109-58 - "Energy Policy Act of 2005
(EPAcCt05)." In accordance with these policies
design buildings to achieve energy consunption

| evel s that are at |east 30 percent below the |evels
established in the 2004 publication of ASHRAE 90. 1.
In addition, all new energy consumi ng equi pnent
shall be either an "energy Star Qualified Product"
or a "FEMP Designated Product” unless no such
products exist. \Where Energy Star Qualified
Products or FEMP Designated Products are not
appl i cabl e, products shall meet or exceed the

requi renents of ASHRAE 90. 1.

Present applicable efficiencies either in this

par agraph or on the design drawings. Delete this
paragraph if equi pnent efficiencies are shown on the
drawings.

The following is a list of ternms which are commonly
used in regard to efficiency ratings.

COP - Coefficient of Perfornance (dinensionless)
EER - Energy Efficiency Ratio (Btuh/Watt)

HSPF - Heating System Performance Factor (Btuh/Watt)
SEER - Seasonal Energy Efficiency Ratio (Btuh/Watt)
SCOP - Seasonal Coefficient of Performance
(dimensionless)

IPLV - Integrated Part Load Val ue (di nensionl ess)

COP and HSPF val ues are typically used in regard to
heating efficiencies. COP values should also be
used to define cooling efficiencies when a job is
being specified in SI units (EER = 3.415 x COP).
COP and EER val ues are established based strictly
upon a unit's full |oad capacity and not part | oad
capacities.

Equi pnent selected will have as a nmininmumthe
efficiency rating determned in
http://www.hnd.usace.army.mil/criteria/fyo8/epact05/unitary Eff.xIs

Equi prent having a higher efficiency may be
specified if the designer determn nes the equi pnent
to be nore life-cycle cost effective.

*%

*% *% *% *% *% *% *% *% *% *% *%%
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Unit shall have an efficiency [of [ ]1[as indicated].

. 8 UNI TARY EQUI PMENT COVPONENTS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: System conponents which are not referenced
fromthe equi pnent specified above, excluding
refrigerant and oil, will be deleted.
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.8.1 Refrigerant and Q|
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NOTE: Equi pnent shall operate on a refrigerant with
an ozone depletion potential (ODP) |ess than or

equal to 0.05. R-22, R 123 and R-134a all neet this
requirenent. R-22 is the nbst comonly used
refrigerant.
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Refrigerant shall be one of the fluorocarbon gases. Refrigerants shal
have nunber designations and safety classifications in accordance with
ASHRAE 15 & 34. Refrigerants shall neet the requirenents of AHRI 700 as a
m nimum Refrigerants shall have an Ozone Depl etion Potential (CODP) of

|l ess than or equal to 0.05. Provide and install a conpl ete charge of
refrigerant for the installed systemas recommended by the nmanufacturer
Lubricating oil shall be of a type and grade recomended by the

manuf acturer for each conpressor. \Were color |eak indicator dye is

i ncorporated, charge shall be in accordance with manufacturer's
recommendation

.8.2 Fans

Fan wheel shafts shall be supported by either maintenance-accessible

| ubricated antifriction block-type bearings, or permanently | ubricated bal
bearings. Unit fans shall be selected to produce the cfmrequired at the
fan total pressure. Mtor starters, if applicable, shall be magnetic
across-the-line type with a [open][dripproof][totally encl osed][expl osion
proof] enclosure. Thernmal overload protection shall be of the manual 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 alumi 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 nmill gal vanized steel. MII-gal vani zed steel surfaces and
edges damaged or cut during fabrication by fornming, 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 linted to [___ ] mminches
Direct-drive fan notors shall be of the multiple-speed variety.
Belt-driven fans shall have adjustabl e sheaves to provide not |ess than
[ ] percent fan-speed adjustnment. The sheave size shall be selected so
that the fan speed at the approxi nate m dpoint of the sheave adjust nent

wi Il produce the specified air quantity. Centrifugal scroll-type fans
shall be provided with streamined orifice inlet and V-belt drive. Each
drive will be independent of any other drive. Propeller fans shall be
[direct-drive][V-belt] drive type with [adjustable][fixed] pitch bl ades.
V-belt driven fans shall be nounted on a corrosion protected drive shaft
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supported by either maintenance-accessible lubricated antifriction

bl ock-type bearings, or permanently lubricated ball bearings. Each drive
wi Il be independent 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 and [fixed pitch] [adjustable pitch]
sheaves.

8.3 Pri mary/ Suppl ement al Heati ng
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NOTE: | napplicable types of heating coils will be
deleted. In sone cases, unitary products are not
avai l able with steamor water heating coils.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

8.3.1 Wat er Coi

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Drainable coils will be specified where coils
are subject to freezing during the heating season

If drainable coils are not required, delete the |ast
sentence.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Coil shall conformto the provisions of AHRI 410. Coil shall be
fin-and-tube type constructed of seam ess copper tubes and [al um num [ or
][ copper] fins mechanically bonded or soldered to tubes. Headers shall be
constructed of cast iron, welded steel or copper. Coil shall be
constructed to float within the casing to all ow free expansion and
contraction of tubing. Casing and tube support sheets shall not be lighter
than 1.6 nmm 16 gauge gal vani zed steel forned to provide structura

strength. When required, multiple tube supports shall be provided to
prevent tube sag. Coil shall be circuited for suitable water velocity

wi t hout excessive pressure drop and properly pitched for drainage where
required or indicated. Each coil shall be tested at the factory under
water at not |ess than 2000 kPa 300 psi air pressure, tested
hydrostatically after assenbly of the unit and proved tight under a gauge
pressure of 1400 kPa 200 psi. Coil shall be suitable for use with water up
to 120 degrees C 250 degrees F. Coil shall allow conplete coil drainage
with a pitch of not less than 10 nm neter 1/8 inch/foot slope to drain.

.8.3.2 St eam Coi

Coil shall conformto the provisions of AHRI 410. Coil shall be
constructed of cast seni-steel, welded steel, or copper headers, red-brass
or copper tubes, and copper or alum numfins mechanically bonded or
sol dered. Tubes shall be rolled and bushed and brazed or welded into
headers. Coil casings and tube support sheets, with collars of anple
wi dth, shall be not lighter than 1.6 nm 16 gauge gal vani zed steel, forned
to provide structural strength. VWhen required, multiple tube supports
shall be provided to prevent tube sag. The fin tube and header section
shall float within the casing to allow free expansion of tubing for coils
subj ect to high pressure-steamservice. Coils shall be factory pressure
tested and capabl e of withstanding 1700 kPa 250 psi hydrostatic test
pressure or 1700 kPa 250 psi air pressure, and be for [700][1400] kPa
[100][200] psi steam working pressure. Preheat coils shall be
steam di stributing tube type. Condensing tubes shall be not |ess than 15 nm
5/8 inch outside diameter. Distribution tubes shall be not |ess than 10 mm
3/8 inch outside diameter, and be equipped with orifices to discharge
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steamto condensing tubes. Distribution tubes shall be installed
concentrically inside of condenser tubes and be held securely in
alignment. The maxinumlength of a single coil shall be limted to 120
times the dianeter of the outside tube. GOher heating coils shall be
mnimum 13 nm 1/ 2 inch outside dianeter single-tube type. Supply headers
shal |l distribute steamevenly to all tubes at the indicated steam

pressure. Coil shall allow conplete coil drainage with a pitch of not |ess
than 10 mm neter 1/8 inch/foot slope to drain.

2.8.3.3 El ectric Heating Coil

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Choose the second set of brackets if an
air-conditioning unit for EDP is specified.
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Coil shall be an electric duct heater in accordance with UL 1995 and NFPA 70.
Coil shall be duct- or unit-nounted. Coil shall be of the [nickel chrom um
resistor, single stage, strip][nickel chromumresistor, single stage,

strip or stainless steel, fin tubular] type. Coil shall be provided with a
built-in or surface-nmounted high-limt thernostat interlocked electrically
so that the coil cannot be energized unless the fan is energized. Coi

casi ng and support brackets shall be of gal vani zed steel or alum num Coi
shall be nobunted to elimnate noise from expansi on and contraction and be
conpl etely accessible for service.

2.8.3.4 Gas-Fired Heating Section

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Gas-fired heating sections are not avail able
for air-conditioning units for EDP spaces.
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Gas-fired heat exchanger shall be constructed of alumnized steel, ceranic
coated cold-rolled steel or stainless steel suitable for [natura

gas][liquid propane gas] fuel supply. Burner shall have direct spark or

hot surface ignition. Valve shall include a pressure regul ator
Conbustion air shall be supplied with a centrifugal conbustion air bl ower.
Safety controls shall include a flane sensor and air pressure switch

Heater section shall be nounted to elininate noise from expansi on and
contraction and shall be conpletely accessible for service. Gas equi pnent

shal | bear the AGA | abel for the type of service involved. Burner shall be
in accordance with NFPA 54.

2.8. 4 Air Filters

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: References to inapplicable filter types wll
be del et ed.
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Air filters shall be listed in accordance with requirenments of UL 900,
except high efficiency particulate air filters of 99.97 percent efficiency
by the DOP Test Method shall be as listed under the | abel service and shal
nmeet the requirenents of UL 586.

2.8.4.1 Ext ended Surface Pl eated Panel Filters

Filters shall be 50 mm 2 inch depth sectional type of the size indicated
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and shall have an average efficiency of 25 to 30 percent when tested in
accordance with ASHRAE 52.2. Initial resistance at 2.54 mis 500 feet/nminute
will not exceed 90 Pa 0.36 inches water gauge. Filters shall be UL O ass
2. Media shall be nonwoven cotton and synthetic fiber mat. A wire support
grid bonded to the nedia shall be attached to a noisture resistant

fi berboard frame. Four edges of the filter nedia shall be bonded to the
inside of the frane to prevent air bypass and increase rigidity.

.8.4.2 Repl aceabl e Media Filters

Repl aceabl e nedia filters shall be the [dry-nedia][viscous adhesive] type,
of the size required to suit the application. Filtering nedia shall be not
| ess than 50 mm 2 inches thick fibrous glass nedia pad supported by a
structural wire grid or woven wire nesh. Pad shall be enclosed in a

hol ding frame of not less than 1.6 mm 16 gauge gal vani zed steel, and

equi pped wi th qui ck-openi ng mechani sm for changing filter nmedia. The air
flow capacity of the filter shall be based on net filter face velocity not

exceeding [1.52][__ ] ms [300]] ] feet/mnute, with initial
resistance of [32][__ ] Pa[0.13][_ ] inches water gauge. Average
efficiency shall be not less than [__ ] percent when tested in accordance

with  ASHRAE 52. 2.

.8.4.3 Sectional Ceanable Filters

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete the last three sentences if a washing
and cleaning unit is not necessary.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Cleanable filters shall be [25][50] mm[1][2] inches thick. Viscous
adhesive shall be provided in 18.9 L 5 gallon containers in sufficient
quantity for 12 cleaning operations and not less than 1 L one quart for
each filter section. One washing and chargi ng tank shall be provided for
every 100 filter sections or fraction thereof. Each washing and charging
unit shall consist of a tank and [single] [double] drain rack nounted on
legs. Drain rack shall be provided with dividers and partitions to
properly support the filters in the draining position

.8.5 Coi|l Frost Protection

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: If coil frost protection is required,
manuf acturer's recommended coil frost protection
systenms shall be evaluated. |If the manufacturer's

standard coil frost protection is not appropriate,
determine if a hot gas bypass systemis an

econom cal and practical coil frost protection
system and nodi fy the specification as required.

*% *% *% *% *% *% *% *% *% *% *% *%%

Each circuit shall be provided with a coil frost protection systemwhich is
a manufacturer's standard. The coil frost protection systemshall use a
tenperature sensor in the suction line of the conpressor to shut the
conpressor off when coil frosting occurs. Tiners shall be used to prevent
the conpressor fromrapid cycling.

.8.6 Pressure Vessel s

Pressure vessels shall conformto ASME BPVC SEC VIIl D1 or UL 207, as
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appl i cabl e for maxi mum and m ni nrum pressure or tenperature encountered.
Were 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 mill scale,

cl eaned, dried, charged, and seal ed.

.8.6.1 Hot Gas Muffl er

Unit shall be selected by the manufacturer for naxi mum noi se attenuation
Units rated for 100 kW30 tons capacity and under nmay be field tunable type.

.8.6.2 Li qui d Recei ver

A liquid receiver shall be provided when a system s condenser or conpressor
does not contain a refrigerant storage capacity of at l|east 20 percent in
excess of a fully charged system Receiver shall be designed, filled, and
rated in accordance with the recommendati ons of ANSI/AHRI 495, except as
nmodi fied herein. Receiver shall be fitted to include an inlet connection
an outlet drop pipe with oil seal and oil drain where necessary; two
bull's-eye liquid | evel sight glass in sanme vertical plane, 90 degrees
apart and perpendicular to axis of receiver or external gauge glass with
metal guard and autonmatic stop valves;[ thermal well for thernostat;]]
float switch colum;][ external float switches;] and purge, charge
equal i zi ng, pressurizing, plugged drain and service valves on the inlet and
outl et connections. Receiver shall be provided with a relief valve of
capacity and setting in accordance with ASHRAE 15 & 34.

.8.6.3 G| Separator

Separator shall be the high efficiency type and be provided with renovabl e
fl anged head for ease in renoving fl oat assenbly and renobvabl e screen
cartridge assenbly. Pressure drop through a separator shall not exceed
[700___ ] 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 renoval of all particulate sized 10 microns and
larger,][ thermometer and | ow tenperature thernostat fitted to therm
well,] [imrersion heater,][ external float valve fitted with three-valve
bypass,] and strainer

.8.6.4 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 35 kPa 5 psi pressure differentia
relief valve. Reservoir shall be provided with the manufacturer's standard
filter on the oil return line to the oil |evel regulators.

8.7 I nternal Danpers

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Specify the sequence of operation of al
danper operations on the draw ngs.
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Danpers shall be parallel blade type with renewabl e bl ade seal s and be
integral to the unitary unit. Danper provisions shall be provided for each
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outside air intake, exhaust, econom zer, and m xi ng boxes. Danpers shal
[ have m ni mum position stops][be linked together][have [rmanual][automatic]
modul ati on] and operate as specified.

.8.8 M xi ng Boxes

M xi ng boxes shall match the base unit in physical size and shall include
equal | y-si zed[ flanged] openings, each capable of full air flow.
Arrangenent shall be as indicated.

.8.9 Cabi net Construction

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete this paragraph if room
ai r-conditioner/heat punps or air-conditioners for
EDP spaces are specified.

*% *% *% *% *% *% *% *% *% *% *% *%%

Casings for the specified unitary equi pment shall be constructed of

gal vani zed steel or alum num sheet metal and gal vani zed or al um num
structural nmenbers. M ninumthickness of single wall exterior surfaces
shall be 1.3 mm 18 gauge gal vani zed steel or 1.8 mm 0.071 inch thick

al umi numon units with a capacity above 70 kW20 tons and 1.0 nm 20 gauge
gal vani zed steel or 1.6 nm 0.064 inch thick alumnumon units with a
capacity less than 70 kW20 tons. Casing shall be fitted with lifting
provi sions, access panels or doors, fan vibration isolators, electrica
control panel, corrosion-resistant conponents, structural support nenbers,
i nsul ated condensate drip pan and drain, and internal insulation in the
col d section of the casing. Were double-wall insulated construction is
proposed, ninimum exterior gal vani zed sheet netal thickness shall be 1.0 mm
20 gauge. Provisions to pernt replacenment of mmjor unit conponents shal
be incorporated. Penetrations of cabinet surfaces, including the floor
shall be sealed. Unit shall be fitted with a drain pan which extends under
all areas where water may accunul ate. Drain pan shall be fabricated from
Type 300 stainless steel, galvanized steel with protective coating as
required, or an approved plastic material. Pan insulation shall be water
i mpervious. Extent and effectiveness of the insulation of unit air
cont ai nment surfaces shall prevent, within limts of the specified

i nsul ation, heat transfer between the unit exterior and anbient air, heat
transfer between the two conditioned air streams, and condensation on
surfaces. Insulation shall conformto ASTM C1071. Paint and fini shes
shall conply with the requirenents specified in paragraph FACTORY COATI NG

.8.9.1 | ndoor Cabi net

I ndoor cabinets shall be suitable for the specified indoor service and
encl ose all unit conponents.

.8.9.2 Qut door Cabi net
Qut door cabinets shall be suitable for outdoor service with a weathertight,
i nsul ated and corrosion-protected structure. Cabinets constructed

excl usively for indoor service which have been nodified for outdoor service
are not acceptable.
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9 ACCESSORIES
9.1 Dry-Cool er, dycol Solution

Unit shall be factory fabricated and tested, packaged, self-contained,
conplete with casing, propeller or centrifugal type fans, heat rejection
coils, appurtenances, and interconponent piping and wiring. Unit shall be
certified by the manufacturer or an independent test |aboratory that the
unit's ratings neet AHRI 410 the indicated conditions. Unit shall be
designed for [outdoor][indoor] installation and conply with the
requirenents of UL 1995. Unit shall conpatible with the solution specified
in paragraph "dycol Solution". Unit shall be fitted with[ duplex]
recircul ati ng punp, expansion tank, [black steel][Type L copper][schedul e
80 PVC] interconponent piping, system accessories and controls. Factory
assenbl ed pi ping shall be Type L copper. Cabinet construction shall be in
accordance with paragraph "Unitary Equi pment Conponents".

.9.1.1 Call
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NOTE: Delete the copper or alum numtubes and the
coating requirenent except in corrosive environments.

*% *% *% *% *% *% *% *% *%%

Coils shall have [nonferrous][copper or alum nuni tubes of 10 nm 3/8 inch
m ni mum di aneter with copper or alum numfins that are nechanically bonded
or soldered to the tubes.[ Coil shall be protected in accordance with
paragraph 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 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. Separate expansion devices shall be provided for each
conpressor circuit.

.9.1.2 Fan Secti on

Fan shall be the [centrifugal][propeller] type in accordance w th paragraph
"Fans". Mdtors shall have [open][dripproof][totally encl osed][expl osion
proof] enclosures and be suitable for the indicated service.

.9.1.3 Pump

Punp and controls shall be nmounted within a | ockabl e sheet nmetal enclosure
supported fromdry cooler structure. Punp shall be of the end-suction type
with an [open][dripproof][totally enclosed][explosion proof] notor. Punp
construction shall be as specified in paragraph "Punps". Seals shall be
mechani cal type suitable for ethylene glycol solution up to a 60 percent
concentration of glycol, and be rated for 82 degrees C 180 degrees F

service.

.9.1. 4 Controls

The control systemshall be conplete with all required accessories for
regul ating glycol tenperature by [fan cycling.][solid-state variable fan
speed. ] [ nodul ati ng gl ycol 3-way m xing valve or nodul ating fan danpers.]
Unit-nounted control panels or enclosures shall be constructed in
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accordance with applicable requirenents of NFPA 70 and housed in NEVA ICS 6
Class 1 or 3A enclosures. Controls shall include a [control transformer,]]
fan motor[ starters],] [solid-state speed control,][ punp notor starters,]]|
electric heat tracing controls,][ time delay start-up,] overload protective
devices, interface with local and renpte conponents, and i nterconponent
wiring to termnal bl ock points.

.9.2 Humidifier
.9.2.1 St eam Spray Type

Steam spray humidifiers shall inject steamdirectly into the [surrounding
air][ or ]J[air streanf.[ Single grid humdifiers shall consist of a single
copper distribution grid with pipe connection on one end and cap on the
other end. Automatic steam control valves and condenser traps shall be
field-installed.][ Enclosed grid shall be housed in a copper enclosure
with a built-in condensate drain connection. Exposed grid shall be wick
wrapped. ][ Package type steam spray humidifiers shall be equipped to trap
out and to evaporate condensate and to supply dry steamto a single
distribution grid. Gid shall be steamjacketed and condensate drai ned.
Unit shall trap excess condensate to return system Package type steam
spray humidifiers shall have nodul ating electric, electronic, or pneunatic
steam control valve, as indicated.] Steamspray hum difiers shall be rated
for humi difying capacity in pounds of steam per hour and at steam pressure
as i ndi cat ed.

.9.2.2 Steam Di f fuser Type

Diffuser units shall be of a design that will separate any condensate from
steam supply and provide positive drain of condensate to waste and supply
dry steamonly to air stream Humdifiers nay be installed on single or
multiple units. Materials shall be [noncorrosive material s][Type 300
stainl ess steel].

.9.3 Purge System

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Refrigeration systens which operate bel ow
at nospheric pressure (i.e., R 123 machines) 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
recommendati ons of the refrigeration systens

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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Refrigeration systens which operate at pressures bel ow at nospheric pressure
shal |l be provided with a purge system Purge systens shall automatically
renove air, water vapor, and non-condensabl e gases fromthe system s
refrigerant. Purge systens shall condense, separate, and return al
refrigerant back to the system An oil separator shall be provided with
the purge systemif required by the manufacturer. Purge system shall not

di scharge to occupied areas, or create a potential hazard to personnel
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Purge system shall include a purge pressure gauge, nunber of starts

counter, and an el apsed tine neter. Purge system shal

an al arm whi ch i ndi cate excessive purge or an abnorna
system.

9.4 Refri gerant Leak Detector
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i nclude lights or
air |eakage into the

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

| ocat ed between the refrigeration systemand the
room exhaust. Sanpling points froma detector wll
be | ocated a maxi mum of 458 nm 18 i nches above the
finished floor since all commonly-used refrigerants

are heavier than air

As a rule of thunb, the distance between any

refrigeration systemand a refrigerant sanpling
poi nt shouldn't exceed 15 m50 feet. |In order to

nmeet the recommended 15 m 50 feet distance,
mechani cal room can be provided with either

a
nul tiple

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.

As required by 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
energi ze a light on or near the detector as well as

a second light installed on the outside wal

t he nmechani cal roomentrance. The exterior

next to

i ght

will be provided with a sign that warns personnel

entering the nmechanical roomof a refrigerant
rel ease and that a SCBA is required to enter.

| f

applicable to the installation, include an audible

alarmon the exterior of the nechani cal 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 sane area as a refrigeration

system unless either conbustion air for the

open-flame 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

drawings.

Delete the information in the | ast bracketed

sentences if an EMCS is not applicable to the design
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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 ect or design and construction shall be conpatible with the tenperature,
hum dity, barometric 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 (ppn). Detector shal
be supplied factory-calibrated for the appropriate refrigerant(s).

Detector shall be provided with an alarmrelay output which energi zes when
the detector detects a refrigerant |evel at or above the TLV-TWA (or
toxicity measurenent consistent therewith) for the refrigerant in use. The
detector's relay shall be capable of initiating corresponding alarnms and
ventilation systemas 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 nalfunctions, and nonitoring for
any refrigerant alarm conditions.]

2.9.5 Refrigerant Relief Valve/Rupture Disc Assenbly
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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 valve/rupture disc
assenbly is the optinumsolution. The rupture disc
wi Il provide visual indication of a release while

al so providing i medi ate shutoff once a safe
pressure is 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 wth
ASHRAE 15 & 34.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

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 VII1I D1 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-fragnenting type.

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

2.9.6.1 Installation Identification

Each new refrigerati on systemshall be provided with a refrigerant sign

SECTION 23 82 02.00 10 Page 40



whi ch indicates the following as a ninimum

a. Contractor's nane.

b. Refrigerant nunber and anount of refrigerant.

Cc. The lubricant identity and anount.

d. Field test pressure applied.

.9.6.2 Controls and Piping ldentification

Refrigerant systens containing nore than 50 kg 110 I b of refrigerant shal
bg.provided with refrigerant signs which designate the following as a
minimum:

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

b. Pressure liniting device(s).

.9.7 Heat Recovery Devices

.9.7.1 Hot Air Reclaim

Unit shall be a heat recovery, factory-fabricated, drawthrough, centra
station type air conditioner in accordance with Section 23 00 00 AIR

SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

.9.7.2 Hot Water Reclaim
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NOTE: Indicate 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 tota
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-within-tube heat exchanger type, conplete
with thernostatic 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
steel tube and an internal, double-wall-in-netallic contact, convol uted,
pot abl e wat er contai ning copper tube. Cabinet shall be fabricated of
zinc-protected steel and be internally insulated in coil space. The
recovery device shall be provided with a refrigerant conpressor head
pressure control and a interlocked, potable water circulating punp. Punp
and notor assenbly shall be close-coupled, nmanufacturer'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.

.9.8 Gaskets

Gaskets shall conformto ASTM F104 - classification for conpressed sheet
with nitrile binder and acrylic fibers for nmaxi num 370 degrees C 700
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degrees F service

.9.9 Bolts and Nuts

Bolts and nuts shall be in accordance with ASTM A307. The bolt head shal
be marked to identify the manufacturer and the standard with which the bolt
conplies in accordance with ASTM A307

.9.10 Bird Screen

Screen shall be 1.6 nmm 0.063 inch dianeter aluminumwire or 0.79 nm 0. 031
inch dianeter stainless steel wre.

.10 FINISHES
.10.1 Factory Coating

.10.1.1 Coi |l Corrosion Protection
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NOTE: Research local conditions to determine the
corrosi veness of the environnent. \Were condenser

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

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

For maxi mum coil protection, include the

requi renents of this paragraph. This paragraph
addresses phenolic, vinyl, and epoxy type coatings.
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 therma
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

i ncreased as a result.
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Provide coil with a uniformy applied [epoxy el ectrodeposition] [phenolic]
[vinyl] [epoxy el ectrodeposition, phenolic, or vinyl] type coating to al
coil surface areas without material bridging between fins. Submit product
data on the type coating selected, the coating thickness, the application
process used, the estimted heat transfer | oss of the coil, and
verification of conformance with the salt spray test requirenent. Coating
shall be applied at either the coil or coating nmanufacturer's factory.
Coating process shall ensure conplete coil encapsulation. Coating shall be
capabl e of withstanding a mninum 1,000 hours exposure to the salt spray
test specified in ASTM B117 using a 5 percent sodi um chloride solution
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2.10.1.2 Equi pnent and Conponents
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NOTE: For equipnent to be installed outdoors,
adequate protection will be specified.

Manuf acturers must submit evidence that unit

speci nen have passed the specified salt spray fog
test. A 125 hour test will be specified in a
noncorrosi ve environnent and a 500 hour test will be
specified in a corrosive environnent.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Unl ess ot herwi se specified, equiprment 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 B117 using a 5 percent sodi um
chloride solution. |Imediately after conpletion of the test, the specinen
shal | show no signs of blistering, winkling, cracking, or |oss of adhesion
and no sign of rust creepage beyond 3 nm 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 conforning to
ASTM D520, Type |

2.10.2 Factory Applied Insulation

Refrigeration equi pment shall be provided with factory installed insulation
on surfaces subject to sweating including the suction line piping. Were
nmotors are the gas-cool ed type, factory installed insulation shall be
provided on the cold-gas inlet connection to the notor in accordance with
manuf acturer's standard practice. Factory insulated itens installed
outdoors are not required to be fire-rated. As a mninum factory
insulated itenms installed indoors shall have a flame spread i ndex no hi gher
than 75 and a snoke devel oped i ndex no higher than 150. Factory insul ated
itenms (no jacket) installed indoors and which are located in air plenuns,
in ceiling spaces, and in attic spaces shall have a flame spread index no
hi gher than 25 and a snoke devel oped i ndex no higher than 50. Flanme spread
and snoke devel oped i ndexes shall be determ ned by ASTM E84. Insul ation
shall be tested in the sane density and installed thickness as the materia
to be used in the actual construction. Material supplied by a manufacturer
with a jacket shall be tested as a conposite material. Jackets, facings,
and adhesi ves shall have a flane spread i ndex no higher than 25 and a snoke
devel oped i ndex no hi gher than 50 when tested in accordance with ASTM E84.

2.11 SUPPLEMENTAL COVPONENTS/ SERVI CES

2.11.1 Condenser Water Piping and Accessories
Condenser water piping and accessories shall be provided and installed in
accordance with Section 23 64 26 CH LLED, CH LLED HOT, AND CONDENSER WATER
Pl PI NG SYSTEMS

2.11.2 Refri gerant Piping

Refrigerant piping for split-systemunitary equi pnent shall be provided and
installed in accordance with Section 23 23 00 REFRI GERANT PI Pl NG
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2.11.3 Cool i ng Tower

Cooling towers shall be provided and installed in accordance with Section
23 65 00 COOLI NG TONERS

2.11.4 Ductwork

Ductwork shall be provided and installed in accordance with Section 23 00 00
Al R SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

2.11.5 Tenperature Controls

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: This paragraph should only be included for
packaged and sel f-contained unitary systens
requiring controls (i.e. thernostats, duct
nodul ati on, SLDC, etc.) not covered by this
specifications. In projects where this section of
the specification is intended to produce control
equi prent for existing air-side systems, this
paragraph will be rewitten to secure controls to
mat ch existing controls and to properly integrate
the specified controls into the existing tenperature
control system

A sequence of control, a schematic of controls, and
a | adder di agram shoul d be included on the draw ngs
for each cooling tower fan, chilled water punp,
condenser water punp, etc. in order to define the
overal | system operation.

*% *% *% *% *% *% *% *% *% *% *%%

Temperature controls shall be [in accordance with Section 23 09 00
I NSTRUVENTATI ON AND CONTRCL FOR HVAC] [fully coordi nated with and integrated
into the existing air-conditioning systen.

PART 3 EXECUTI ON
3.1 EXAMINATION

After becoming famliar with all details of the work, perform Verification
of Dinensions in the field, and advise the Contracting O ficer of any

di screpancy before performng any work. Subnit a letter, at |east [2]
[ ] weeks prior to beginning construction, including the date the site
was visited, confirmation of existing conditions, and any di screpancies
found.

3.2 INSTALLATION

Work shall be performed in accordance with the manufacturer's published
di agrans, reconmmrendations, and equi prent warranty requirements. Were
equi prent is specified to conformto the requirenents of

ASME BPVC SEC VI Dland ASME BPVC SEC | X, the design, fabrication, and
installation of the systemshall conformto ASME BPVC SEC VIII D1 and
ASME BPVC SEC | X

3.2.1 Equipment

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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3.

NOTE: Determine in the initial stages of design the
approxi mate di stances required for maintenance

cl earances of all new equi pnent. The nai ntenance
clearances will be used in deternmining the fina

| ayout of the equipnent.

For installations where noise and vibration

transm ssion to the building nust be reduced, the
maxi mumtol erable transnmissibility, in percent,
shoul d be determined and the blank filled in with
the appropriate value. Wen it is not necessary to
specify the percent of transnmissibility, the itemin
the brackets will be deleted and brackets renoved.
Recommended transnmissibility in percentages are: 10
percent for equiprent nmounted in very critica

areas; 10 to 20 percent for critical areas; and 20
to 40 percent for noncritical areas. The draw ngs
shoul d be checked to ensure that all structural and
equi pnent connection factors and the conditions
surroundi ng the equi pment to be provided with the
vibration isolation units favorably influence the

ef fecti veness of the isolators. Were many itens of
equi pnent require different transni ssion val ues,
based on the equi pnent |ocation, the specification
may be revised to indicate the appropriate val ues on
t he draw ngs.
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Refrigeration equi pment and the installation thereof shall conformto
ASHRAE 15 & 34. Necessary supports shall be provided for all equipnent,
appurtenances, and pipe as required, including frames or supports for
conpressors, punps, cooling towers, condensers, and sinilar itens.
Conpressors shall be isolated fromthe building structure. |f nechanica
vi bration isolators are not provided, vibration absorbing foundations shal
be provided. Each foundation shall include isolation units consisting of
machi ne and fl oor or foundation fastenings, together with internedi ate
isolation material. Oher floor-nounted equi pnent shall be set on not |ess
than a 150 nm 6 inch concrete pad dowel ed in place. Concrete foundations
for floor mounted punps shall have a nmass equivalent to three tinmes the
wei ght of the conponents, punp, base plate, and notor to be supported. In
lieu of concrete pad foundation, concrete pedestal block with isolators

pl aced between t he pedestal block and the floor may be provided. Concrete
pedestal block shall be of mass not less than three tines the conbi ned

punmp, nmotor, and base weights. Isolators shall be selected and sized based
on | oad-bearing requirenments and the | owest frequency of vibration to be
isolated. Isolators shall limt vibrationto [__ ] percent at | owest

equi pnent rpm Lines connected to punps nounted on pedestal bl ocks shal

be provided with flexible connectors. Foundation draw ngs, bolt-setting

i nformati on, and foundation bolts shall be furnished prior to concrete
foundation construction for all equipnent indicated or required to have
concrete foundations. Concrete for foundations shall be as specified in
Section 03 30 00.00 10 CAST-I N PLACE CONCRETE. Equipnent shall be properly
| evel ed, aligned, and secured in place in accordance with manufacturer's
instructions.

2.2 Mechani cal Room Ventil ati on
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NOTE: For nechanical roons which are intended to
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house refrigeration equi pment, designers will use
ASHRAE 15 & 34 to determ ne applicabl e design
criteria. Delete this paragraph if a nmechanica
roomis not applicable to the design

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

all owed only when "a refrigerant systemis |ocated
outdoors nore than 6 m20 ft from buil di ng openi ngs
and is enclosed by a penthouse, |ean-to or other
open structure", otherw se nechanical ventilation
is required.

The anount 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 approximte
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
Nornmal ventilation will be sized to cover personne
ventilation requirenments (2.5 1/s/n2 or 0.5 cfmft2)
and heat buildup requirements if applicable. A arm
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 sane
ventilation system (e.g., nmulti-speed exhaust fans),
however, individual systens are preferred. For the
alarmventilation, exhaust intakes will be |ocated
near the equi pnent and close to the finished floor
Most commonly used refrigerants are heavier-than-air
and subsequently sink to the floor. Also in
accordance with 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 systemw ||l be to the
outdoors.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Mechani cal ventilation systens shall be in accordance with Section 23 00 00
Al R SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

3.2.3 Field Applied Insulation

Field applied insulation shall be as specified in Section 23 07 00 THERMAL
| NSULATI ON FOR MECHANI CAL SYSTEMS, except as defined differently herein.
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3.

2.4 Fi el d Painting

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

.3 CLEANI NG AND ADJUSTI NG

Equi prent shall be wiped clean, with all traces of oil, dust, dirt, or
pai nt spots renmoved. Tenporary filters shall be provided for all fans that
are operated during construction, and new filters shall be installed after
all construction dirt has been renoved fromthe building. Systemshall be
mai ntained in this clean condition until final acceptance. Bearings shal
be properly lubricated with oil or grease as reconmended by the
manufacturer. Belts shall be tightened to proper tension. Control valves
and ot her miscel |l aneous equi prent requiring adjustnment shall be adjusted to
setting indicated or directed. Fans shall be adjusted to the speed

i ndi cated by the manufacturer to neet specified conditions. Testing,

adj usting, and bal ancing shall be as specified in Section 23 05 93 TESTI NG
ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS.

.4 DEMONSTRATIONS

Conduct a training course for the operating staff as designated by the
Contracting Officer. The training period shall consist of a total [
hours of normal working time and start after the systemis functionally
compl eted but prior to final acceptance tests.

a. Subnit a schedule, at least [2] [ ] weeks prior to the date of the
proposed training course, which identifies the date, tine, and | ocation
for the training

b. Subnmit the field posted instructions, at least [2] [ ] weeks prior
to construction conpletion, including equipnment |ayout, wring and
control diagranms, piping, valves and control sequences, and typed
condensed operation instructions. The condensed operation instructions
shal | include preventative mai ntenance procedures, nethods of checking
the system for normal and safe operation, and procedures for safely
starting and stopping the system The posted instructions shall be
framed under glass or lam nated plastic and be posted where indicated
by the Contracting O ficer.

c. The posted instructions shall cover all of the itens contained in the
approved operation and mai ntenance manual s as well as denonstrations of
routi ne mai ntenance operations. Subnit [6] [ ] conpl ete copi es of
an operation manual in bound 216 by 279 8-1/2 by 11 inch booklets
listing step-by-step procedures required for system startup, operation
abnor mal shut down, energency shutdown, and nornal shutdown at |east [4]

] weeks prior to the first training course. The booklets shal
i ncl ude the manufacturer's name, nodel nunber, and parts list. The
manual s shall include the manufacturer's name, nodel nunber, service
manual , and a brief description of all equipnent and their basic
operating features.

d. Subnmit [6] [ ] conpl ete copi es of nai ntenance manual in bound 216
by 279 nm 8-1/2 by 11 inch booklets Iisting routine nmaintenance
procedures, possible breakdowns and repairs, and a trouble shooting
gui de. The nmanual s shall include piping and equi prent |ayouts and
sinmplified wiring and control diagrans of the systemas installed.
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3.

5 REFRI GERANT TESTS, CHARG NG AND START- UP

Split-systemrefrigerant piping systems shall be tested and charged as
specified in Section 23 23 00 REFRI GERANT PI PI NG  Packaged refrigerant
systens which are factory charged shall be checked for refrigerant and oi
capacity to verify proper refrigerant levels in accordance with

manuf acturer's reconmendati ons. Foll owi ng chargi ng, packaged systens shal
be tested for leaks with a halide torch or an el ectronic | eak detector
Submit [6] [__ ] copies of each test containing the information described
bel ow in bound 216 by 279 mm 8-1/2 by 11 inch booklets. Individual reports
shall be subnmitted for the refrigerant systemtests.

The date the tests were perforned.

A list of equipnment used, with calibration certifications.
Initial test sumaries.

Repai r s/ adj ust nents perforned.

Final test results.

Poaoop

.5.1 Refri gerant Leakage

If arefrigerant leak is discovered after the system has been charged, the
| eaki ng portion of the systemshall immediately be isolated fromthe

remai nder of the systemand the refrigerant punped into the systemreceiver
or other suitable container. Under no circunstances shall the refrigerant

be di scharged into the atnosphere.

.5.2 Contractor's Responsibility

Take steps, at all tinmes during the installation and testing of the
refrigeration system to prevent the release of refrigerants into the

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

.6 SYSTEM PERFORMANCE TESTS

Bef ore each refrigeration systemis accepted, conduct tests to denonstrate

the general operating characteristics of all equi pnent by a registered

pr of essi onal engi neer or an approved manufacturer's start-up representative
experienced in systemstart-up and testing, at such tinmes as directed.

[Six] [ ] copies of the report provided in bound 216 by 279 nm 8-1/2 by
11 inch booklets. The report shall docunment conpliance with the specified

performance criteria upon conpletion and testing of the system The report
shal | indicate the nunber of days covered by the tests and any concl usions

as to the adequacy of the system

a. Subnit a schedule, at least [2] [ ] weeks prior to the start of
related testing, for the systemperformance tests. The schedul es shal
identify the proposed date, tinme, and |location for each test. Tests
shall cover a period of not |ess than [48] [ ] hours for each
system and shall denonstrate that the entire systemis functioning in
accordance with the draw ngs and specifications.
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Make corrections and adjustnents, as necessary, tests shall be
re-conducted to denonstrate that the entire systemis functioning as
specified. Prior to acceptance, service valve seal caps and bl anks
over gauge points shall be installed and tightened. Any refrigerant
| ost during the systemstartup shall be replaced.

If tests do not denobnstrate satisfactory system performance,
deficiencies shall be corrected and the system shall be retested.
Tests shall be conducted in the presence of the Contracting O ficer
Water and electricity required for the tests will be furnished by the
Governnment. Provide all naterial, equipnent, instrunents, and
personnel required for the test.

Field tests shall be coordinated with Section 23 05 93 TESTI NG
ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS. Submit [6] | ] copies of
the report provided in bound 216 by 279 nm 8-1/2 by 11 inch bookl ets.
The report shall docunment conpliance with the specified perfornmance
criteria upon conpletion and testing of the system The report shal

i ndi cate the nunber of days covered by the tests and any concl usi ons as
to the adequacy of the system Subnit the report including the
following information (where values are taken at |east three different
tinmes at outside dry-bulb tenperatures that are at |east 3 degrees C5
degrees F apart):

(1) Date and outside weather conditions.
(2) The load on the system based on the foll ow ng:
(a) The refrigerant used in the system
(b) Condensing tenperature and pressure.
(c) Suction tenperature and pressure.
(d) Anmbient, condensing and cool ant tenperatures.
(e) Running current, voltage and proper phase sequence for each
phase of all notors.
(3) The actual on-site setting of operating and safety controls.

(4) Thernostatic expansion val ve superheat - value as deternined by
field test.

(5) Subcooling.

(6) High and low refrigerant tenperature switch set-points
(7) Low oil pressure switch set-point.

(8) Defrost systemtimer and thernpstat set-points.

(9) Misture content.

(10) Capacity control set-points.

(11) Field data and adjustnents which affect unit perfornance and
energy consunption.

(12) Field adjustnments and settings which were not permanently narked
as an integral part of a device.
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End of Section --
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