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SECTION 23 69 00.00 20

REFRI GERATI ON EQUI PMENT FOR COLD STORAGE
07/06, CHG 2: 08/18

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This guide specification covers the
requi renents for requirenents for refrigeration
equi prent for cold storage facilities.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Format 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
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

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

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

PART 1 GENERAL

1.1 REFERENCES

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

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

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (R 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 fication when you choose to reconcile
references in the publish print process.

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

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

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

AHRI 420 (2008) Performance Rating of
Forced-Circul ation Free-Delivery Unit
Cool ers for Refrigeration

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

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

ANSI / AHRI 270 (2008) Sound Rating of Qutdoor Unitary
Equi pnent
ANSI / AHRI 460 (2005) Performance Rating of Renote

Mechani cal -Draft Air-Cool ed Refrigerant
Condensers

ANSI / AHRI 495 (2005) Performance Rating of Refrigerant
Li qui d Receivers

ANSI / AHRI 520 (2004) Perfornance Rating of Positive
Di spl acement Condensing Units

AVERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

Al SC 360 (2016) Specification for Structural Steel
Bui | di ngs

AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)

Al SI S@03-3 (2002; Suppl 2001-2004; R 2008)
Col d- Formed St eel Design Manual Set

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

ANSI / ASHRAE 15 & 34 (2013) ANSI/ ASHRAE St andard 15-Safety
Standard for Refrigeration Systenms and
ANSI / ASHRAE St andard 34- Desi ghation and
Safety Classification of Refrigerants

ASHRAE 23.1 (2019) Methods for Performance Testing for

Rating Positive Displacenment Refrigerant
Conpressors and Condensing Units that
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Qperate at Subcritical Tenperatures of the
Ref ri ger ant

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME BPVC SEC VIII1 D1 (2019) BPVC Section VIII-Rules for
Construction of Pressure Vessels Division 1

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

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

ASTM A153/ A153M (2023) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Har dwar e

ASTM A653/ A653M (2023) Standard Specification for Steel

Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron All oy-Coated (Gal vanneal ed) by
the Hot-Di p Process

ASTM B117 (2019) Standard Practice for Qperating
Salt Spray (Fog) Apparatus

ASTM D2996 (2017) Standard Specification for
Fi | ament - Wund " Fi ber gl ass"
(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resi n) Pipe

ASTM D5864 (2011) Standard Test Method for
Det er mi ni ng Aerobi c Aquatic Bi odegradation
of Lubricants or Their Conponents

ASTM D6081 (1998; R 2014) Aquatic Toxicity Testing of
Lubricants: Sanple Preparation and Results
Interpretation

ASTM E84 (2023) Standard Test Method for Surface
Burni ng Characteristics of Building
Material s

COOLI NG TECHNOLOGY | NSTI TUTE (CTIl)
CTl ATC 105 (2000) Acceptance Test Code
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NEMVA | CS 1 (2022) Standard for Industrial Control and
Systenms: Ceneral Requirenents

NENVA | CS 2 (2000; R 2020) Industrial Control and
Systens Controllers, Contactors, and
Overl oad Rel ays Rated 600 V

NENVA | CS 3 (2005; R 2010) Medium Voltage Controllers
Rat ed 2001 to 7200 V AC
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NENVA | CS 4 (2015) Application Guideline for Term nal
Bl ocks

NEVA | CS 6 (1993; R 2016) Industrial Control and
Systenms: Encl osures

NENVA MG 1 (2021) Mdtors and Generators
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2023; ERTA 4 2023; ERTA 5 2023; ERTA 6
2023) National Electrical Code

U S. ARW CORPS OF ENG NEERS (USACE)

EM 1110-2-1424 (2016) Engi neering and Design --
Lubricants and Hydraulic Fl uids

U S. DEPARTMENT OF ENERGY ( DOE)

Energy Star (1992; R 2006) Energy Star Energy
Ef fici ency Labeling System ( FEMP)

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

CI D A-A-59223 (Basic; Notice 1) Cooling Towers, Liquid
U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

40 CFR 82 Protection of Stratospheric Ozone
UNDERWRI TERS LABORATORI ES (UL)

uL 207 (2022) UL Standard for Safety
Ref ri ger ant - Cont ai ni ng Conmponent s and
Accessories, Nonelectrical

1.2 SUBM TTALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng subnittal
items in the text, to reflect only the subnmittals
required for the project. The CGuide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a "G' to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO' for District Ofice
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(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates subnmittals required
as proof of conpliance for sustainability Quiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCCEDURES.

Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.

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

Covernment approval is required for submttals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Refri geration Equi prent; C[, |

At mospheri ¢ Cool i ng Equi prent, including supporting nenmbers; (,

SD- 03 Product Data
Unit Coolers; G, [_ 1]
Energy Star Label for Unit Cool er Product; S
[ Conpressor] [Condensing] Units; G, [_ 11
Condensers; G, [ 1]
Energy Star Label for Air-Cool ed Condenser Product; S
Energy Star Label for Water-Cool ed Condenser Product; S
At nospheric Cooling Equiprment; ¢, [ 11
Water Treatnent System; C[, [ 11
Automatic Controls; C[, |
Heat Recovery Devices; C[, |
Mtors; G, [ 1]

SD- 06 Test Reports

Pressure Vessels; C, [ 11
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1

1

Aquatic Toxicity
SD-07 Certificates
Ozone Depl eting Substances Technician Certification
SD- 08 Manufacturer's Instructions
Refri geration Equi prent; C[, |
Water Treatnent System, C[, [ 11

Include instruction for evacuation and chargi ng procedures and
equi pnment start-up and initial operation.

SD-10 Operation and Mai ntenance Data
Refrigeration Equi prent, Data Package 3; C[, [ 11
Autonatic Controls, Data Package 3; G, [__ 11
Motors, Data Package 3; ¢, [ 11
Mbtor Starters, Data Package 3; C[, [
Wat er Treatnent Systen, Data Package 3; G, [ 11

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

3 QUALI TY ASSURANCE
3.1 Modi fi cati ons of References

Accomplish work in accordance with the referenced publications, except as
nodi fied by this section. Consider the advisory or recomended provisions
to be nandatory, as though the word "shall" had been substituted for the
words "shoul d" or "could" or "may," wherever they appear. Interpret
reference to "the Authority having jurisdiction," "the Adm nistrative
Authority," "the Oaner," or "the Design Engineer" to nmean the Contracting
Oficer.

. 3.2 Saf ety

Desi gn, manufacture, and installation of refrigeration equipnent shall
conformto ANSI/ASHRAE 15 & 34, UL 207, and NFPA 70. Provide personnel
protection frommoving parts including fans, pulleys chains gears and
couplings. Guard or cover with insulation high tenmperature nmachinery and

pi pi ng.

.3.3 Pressure Vessels

The design, fabrication, inspection, and testing of pressure vessels

i ncluding the waterside and refrigerant side of condensers and evaporators
shall be in accordance with ASVE BPVC SEC VIII D1, and ANSI/ASHRAE 15 & 34.
The presence of the ASME official Code U Synbol or Code UM Synbol stanped
or marked on the vessels, and the submitting of the applicable ASME

requi red manufacturer's data report will be accepted as evidence that the
pressure vessels conply to the ASME rules for construction. \Where
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ref erenced publications do not apply, pressure conponents shall be tested
at 1-1/2 times design working pressure. Refrigerant wetted carbon stee
surfaces shall be pickled or abrasive blasted free of ml|l scale, cleaned,
dried, charged, and sealed. [Were service tenperatures below mnus 7
degrees C 20 degrees F are encountered, materials of construction shall be
| ow tenperature alloy carbon steel.] Nozzle length shall be approxi mately
1/3 greater than insulation thickness. |nsulated vessels shall be fitted
with rings and other insulation supports as required for installation of

i nsul ation. Exterior surfaces of vessels which are insulated and vapor
barrier seal ed shall be abrasive blasted and primed with 0.076 mr 3 m |
dry filmthickness of inorganic zinc rich coating.

1.3.4 Refrigeration Equi pnent

I ncl ude | ayout drawi ngs and control diagrans of the refrigeration
equi prent .

1.3.5 Ozone Depl eting Substances Technician Certification

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

NOTE: The foll owi ng paragraph requires a
certification for technicians who work on equi pnent
that could rel ease ozone depleting refrigerants,
such as R-123, into the atnosphere. This is
required as of January 1, 2018 to neet the

requi renents of 40 CFR 82, Subpart F

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Al'l technicians working on equi pnent that contain ozone depleting
refrigerants nust be certified as a Section 608 Technician to neet
requirenents in 40 CFR 82, Subpart F. Provide copies of technician
certifications to the Contracting Oficer at |east 14 cal endar days prior
to work on any equi prent containing these refrigerants.

1.4 REFRI GERATI ON PI PI NG AND ACCESSORI ES

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

NOTE: Insert appropriate Section nunber and title
in blank bel ow using format per UFC 1-300-02.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de as specified under [ ].

1.5 ENVI RONMVENTAL REQUI REMENTS

Assess potential effects of all lubricants on aquatic organisnms in
accordance with ASTM D6081 and submit aquatic toxicity reports. Assess
bi odegradati on in accordance with ASTM D5864. In accordance with

EM 1110-2-1424 Chapter 8, aquatic toxicity shall exceed 1,000 ppmat LL50
and bi odegradation shall exceed 60 percent conversion of carbon to carbon
di oxi de in 28 days.

PART 2 PRODUCTS

2.1 UNI T COOLERS

[Forced circulation] [Free delivery] type, factory fabricated, assenbled
and tested, and packaged in accordance with AHR 420.
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2.

2

1.1 Construction

Construct casings of Type 300 Series stainless steel, alumnum mll

gal vani zed or hot-di p gal vani zed steel after fabrication. Provide zinc
coated carbon steel with protective coating. Direct or V-belt drive fans
of the propeller or centrifugal type. Statically and dynanically bal ance
the fan wheels. Coils service shall have copper tubes and al um num fins.
Provide water-tight, corrosion resistant drain pans. Drain pans and

drai nage piping for units in spaces mmintained at less than 2 degrees C 35
degrees F shall be insulated and fitted with means for defrosting and
condensat e renoval

1.2 Ener gy Perfornance

Si ze equi prent based on Design Manual CS fromthe Air Conditioning
Contractors of America; do not oversize. Equipnment efficiency shall neet
the requirenents of Energy Star. Provide proof of Energy Star |abel for
unit cool er product.

. 1.3 Def rosti ng

Defrost units nmounted in spaces maintained at 2 degrees C 35 degrees F or
hi gher with anbient space air. Provide units mounted in spaces maintained
at less than 2 degrees C 35 degrees F with [hot gas] [el ectric heat]
defrosting system Control roomair defrosting by a tinmer defrost
controller adjustable for up to 6 defrost cycles per 24 hours, each of 5
to 120 minutes duration. Defrost systems shall be controlled by [tiner]

[ demand] defrost controller

.1.3.1 Ti mer Defrost Controller

Controller shall include an adjustable tiner to control frequency of
cycles; [defrost initiating thernostat;] adjustable programtinmer to
control sequence of defrost cycle; [defrost term nating thernostat; ]
manual override switch; selector switch; and status pilot |ight.

.1.3.2 Demand Defrost Controll er

Controller shall include an automatic, solid-state circuitry to initiate
defrost cycle based on sensing adjustable tenperature difference of air
nmovi ng across coil in direct proportion to frost build-up; thernpstat to

term nate defrost; adjustable |ockout to prevent initiation of defrost
during pull-down after defrost cycle; nanual override switch; and status
pilot light.

.2 [ COMPRESSOR] [ CONDENSI NG UNI TS

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

NOTE: HFC-134a refrigerant is non-ozone depl eting,
but contributes to global warm ng. HCFC 123
refrigerant is ozone-depleting (but nuch |l ess so
than R-11), and contributes mininmally to gl oba
warm ng. EPA, per the Significant New Alternative
Policy rule, reviews refrigerant substitutes on the
basi s of ozone depletion potential, global warm ng
potential, toxicity, flammbility, and exposure
potential. Lists of acceptable and unacceptabl e
substitutes are updated several times each year. A
chronol ogi cal list of SNAP updates is avail able at
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http://ww. epa. gov/ ozone/ snap/refrigerants/|lists/index. htn
or fromthe stratospheric ozone information hotline

at 1 (800) 296-1996. Reducing ozone depletion and

gl obal warm ng potential by reducing or elimnating

CFC, and reducing or elimnating HCFC and Hal on use

in air conditioning equiprment contributes to

achi eving sustainability requirenments.

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

Factory fabricated, assenbled and tested, packaged, ready for ful

capacity operation after term nal point connection and field charging with
operating fluids. Units shall conformto ANSI/AHRI 520, ASHRAE 23.1, and
ANSI / ASHRAE 15 & 34. Provide two charges of lubricating oil for each
conpressor. The first charge shall be used during the operating test
period, and at the end of this period shall be w thdrawn and replaced wth
t he second char ge. Refri gerants nust have an Ozone Depletion Potentia
(ODP) no greater than 0.0, with the exception of R 123. CFC- based
refrigerants are prohibited. [HCFCs ][and Hal ons ]shall not be
permtted.[ Use HFC 134a refrigerant.][ Use HCFC- 123 refrigerant.]

2.1 Capacity Criteria

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Show the capacity and saturated suction
tenperature, saturated condensing tenperature,

super heat, and subcooling on the draw ngs.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Application capacity rating shown shall include suction superheat and
liquid subcooling. Conpressor design saturated condensing tenperature and
saturated suction tenperature limts shall not be exceeded.

. 2.2 Reci procati ng Conpressors

[Hermetic] [Open], [direct] [V-belt] drive reciprocating piston type,

desi gned and constructed for indicated conpression ratio service. [Design
wel ded hernetic conpressors for high conpression ratio heat punp and | ow
tenperature refrigeration service.] Machine cylinder blocks and heads
from aged, fine-grained, cast iron. [Provide amopnia service conpressor
cylinder bl ocks and heads with self-draining water- or refrigerant-cool ed
jackets where reconmended by the manufacturer.] |[Freeze-protect water
jackets.] Forge crankshafts of steel or cast nodular iron. Dynamically
bal ance rotating parts, including crankshaft and power transm ssion
conponents. Design conpressors to operate at partial |oads wthout
vibration greater than full |oad vibration and be capabl e of continuous
operation at |owest partial |oad. Piston speed shall not exceed

manuf acturer's recommendation or 4 1/2 nis 875 fpnm, whichever is |esser
Provide main journals and ferrous and bronze connecting rods with

repl aceabl e sl eeve insert type, steel-backed, antifriction netal wear
surface bearings, or antifriction bearings or a conbi nation thereof.

Al umi num connecting rod bearings shall be integral or repl aceabl e sl eeve
insert type. Provide bulls-eye type oil sight glass at crankcase
operating level. Conpressors with a rated input of 2 1/4 kW 3 hor sepower
and over shall have forced-feed lubrication with reversible, self-primng
suction strainer fitted, direct crankshaft drive, positive-displacenent
punp. [Open conpressor shaft seals shall be oil lubricated and cool ed
rotary nechanical type with externally, individually, replaceabl e wearing
conponents.] External drive notor enclosures shall be [open drip-proof.]
[total |y encl osed. ]
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2.

2.

2.3 Hel i cal Rotary Compressors

Provi de positive displacenent, oil-injected type, driven by an electric
motor. Solid steel rotors, Society of Autonotive Engi neers G ade 1141 or
1144. Shaft nmin bearings shall be either sleeve-design type with | eaded
bronze or steel-backed babbit; or frictionless bearing design, ball or
roller type. Provide housings and covers of high-grade cast-iron pressure
castings. Lubrication systens shall lubricate rotors, bearings, shaft
seal as well as rotor sealing and cooling. Provide an oil safety cutout
interlocked with the conpressor starter to all ow conpressor to operate
only when the oil management systemis operational. Provide for

| ubrication of bearings and shaft seals on shutdown with or without

el ectric power supply.

.2.4 Accessori es

Unit accessories with 1 1/8 kW 1 1/2 horsepower and | arger conpressor
shal | include suction, discharge and |iquid gage ported shutoff val ves,
suction and di scharge service val ves, suction strainers, nufflers,
crankcase heaters, and pressure relief. Provide double seated service
val ves with gage ports. Provide lube oil pressure gages and failure
switches for forced-feed |ubricated open and accessible hernetic
conpressors. Unless continuous heating is recommended by conpressor
manuf acturer, crankcase heaters shall function only when conpressor is
stopped.[ Provide condensers with purge valves.][ Were |ow anbient
control incorporates condenser flooding, receiver shall be sized as
required.]

. 2.5 Capacity Controls

Conpressors shall start fromrest unloaded.[ Provide with start-stop
control.] [Provide with capacity nodulation.][ Provide not |ess than
[ ] capacity control steps.]

. 2.6 Condenser, Integra

Provide with [air-cool ed] [water-cool ed] condenser.[ Open conpressor unit
rated through 2 1/4 kW 3 horsepower nmay utilize integrally cast blades of
conpressor flywheel or sheave as the air noving device supplenented by a
propeller fan nmounted on extended conpressor drive motor shaft.][ Provide
condensers and conpressors with manufacturer's standard direct-drive
propel l er fans which are el astoner mounted in conbi ned, enclosing, guard
or support.] Construct coils with separate subcooling circuit [and
circuiting as indicated,] of copper tubing with alum numfins. Test coils
in accordance with ANSI/ASHRAE 15 & 34. Provide coils with sheet stee
frame and venturi fan shroud.

2.7 Condenser, Water-Cooled, Integra

Provi de cl eanabl e tube-in-tube condenser with [copper] [70/30
copper-ni ckel] cool ant wetted surfaces and cool ant regul ati ng val ve. Base
condenser rating on coolant fouling factor of [0.0005] [0.001].

2.8 Condenser - Recei ver, Water-Cool ed, Integra

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Normally 70/30 copper nickel performance is
superior to 90/10 copper nickel in brackish and salt
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water. \Were conditions are not detrimental to
90/ 10 copper nickel, incorporate sane as an
alternative acceptable material. Use the higher

fouling factor for open systens.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provi de cl eanabl e shell and tube condenser-receiver with [copper] [70/30
copper-ni ckel] tubes and cool ant regul ating val ve. Base condenser rating
on cool ant fouling factor of [0.0005.] [0.001.]

.2.9 Control Panel s

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

NOTE: Verify that reverse-phase, and phase

i mbal ance protection provisions are available in
sizes under 70 kW 20 tons. Check with manufacturers
bef ore specifying other than across-the-line
starting.

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

Control panels and electrical components shall conformto NFPA 70,

NEVA I CS 1, NEMA ICS 2, NEMA ICS 3, NEMA ICS 4 and NEVA | CS 6, and nount ed
ina NEVA ICS 6, Type 1 enclosure. Electrical controls shall include
[[fused] [unfused] disconnect;] control transfornmers with 50 percent
excess capacity; main and branch circuit overload protective devices
conpensated for anbient tenperatures as recomrended by the nanufacturer
reverse phase protection where necessary to preclude damage; singl e-phase
and phase-i nbal ance protection; |ow voltage protection; manual reset on
power interruption or safety shutdown; [power factor correction
capacitors;] [status pilot lights;] conpressor safety, operating and
capacity controls; [defrost controls;] [local and renote audi ble and
visual alarns with provisions to silence;] short cycling control with

| ock-out timer; tine delay for sequenced conpressor starts; renote
conponent interface; and interconmponent wiring to termnal blocks with 10
spares. Provide stranded copper wire of required anpacity and insul ation
at encountered tenperatures. Identify wires at term nal points.

.2.10 Base Mounti ng

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: \Where condensing units or conpressors are

| ocated on top of wal k-in boxes, mobunt on spring
vibration isolators. W.ight of inertia block shal
be an engi neered sol ution accomvpdating site

condi tions.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Mount conpressors and conponents on a rigid, fabricated steel [base,]
[rack,]. [Mount conpressor assenbly to the base on spring type vibration
i sol ati on nountings. Mount the base on the floor on el astoner pads.]

[ Mount assemnbly supporting base on [cantil evered, height reducing,] spring
type vibration isolation nmountings, selected to limt transmssibility of
i mbal anced forces at | owest equiprment revolutions per mnute to 5
percent.] [Mount assenbly on concrete inertia block, fitted with

cantil evered, height reducing, spring type vibration isolation nountings.
Wei ght of concrete inertia block shall be [2.0] [ ] tinmes weight of
supported assenbly. Select spring mountings to limt transmssibility of

i mbal anced forces at | owest equiprment revolutions per mnute to 3
percent.] [Integral-to-unit pipe or tubing, and conduit connection to
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[control panel] [and] [building services] shall be through service rated
fl exible connectors.]

2.3 CONDENSERS, Al R- COOLED

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

NOTE: Currently, lowest SRN ratings, in the order
of 16 or 17, occur in units rated under 19, 045 kW 65
MBH. Largest "quiet" equipment ratings are in 19-20
range.

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

Factory fabricated and tested, packaged, self-contained and ready for ful
capacity operation after term nal point connections. Unit [shall be

manuf acturer matched part of split system and] shall conformto

ANSI / AHRI 460, ANSI/AHRI 210/240, and ANSI/AHRI 270. Unit shall produce a
Sound Rating Nunmber (SRN) not greater than [16] [21] | ].

2.3.1 Capacity Rating

Si ze the condenser for the capacity and conditions indicated. Do not
oversi ze.

2.3.2 Ener gy Perfornance

Equi pnent efficiency shall neet the requirements of Energy Star designated
efficiency. Provide proof of Energy Star |abel for air-cool ed condenser
product .

2.3.3 Unit Casing

Construct casing of gal vani zed steel or al um num sheet netal and

gal vani zed or al um num structural menbers. Provide with [ifting

provi sions, access panels, renpvable |egs, [discharge hood,] and fan and
heat rejection coil guards and screens.

2.3.4 Fi ni shes

Equi pnrent and component itens, when fabricated fromferrous netal, shal
be factory finished with the manufacturer's standard finish, except that
items | ocated outside of buildings and subject to a salt atnosphere shal
have weat her resistant finishes that will wthstand 240 hours exposure to
the salt spray test conducted in accordance with ASTM B117, using a 20
percent sodium chloride solution. |Inmrediately after conpletion of the
test, the specinmen shall show no sign of blistering, winkling, cracking,
or loss of adhesion and no sign of rust creepage beyond 3.18 mr 1/8 inch
on either side of the scratch nark.

2.3.5 Fans
2.3.5.1 Propel | er Fans

Propeller type fans shall be [direct] [V-belt] drive type with dynam cally
bal anced, adjustable or fixed pitch, alum numor corrosion protected stee
bl ades. [V-belt drive wheels shall be nobunted on corrosion protected
drive shaft supported by grease lubricated antifriction bearings with cast
ferrous pillow bl ock or extended housing.] Each wheel drive shall be

i ndependent of any other wheel. Extended |ubricant Iines shall be

provi ded for maintenance access. Drive bearings shall be protected with
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wat er slingers or shields.
.3.5.2 Centrifugal Fans

[ Forward curve] [Backward inclined] centrifugal scroll type fans shall be

provided with streamined orifice inlet and V-belt drive, limted to three
wheel s mounted on a corrosion protected drive shaft. Wheels and housi ng
shal |l be fabricated from al um num or gal vani zed steel. Weels shall be

dynam cal |l y bal anced. Fan shaft first critical speed shall be not |ess
than 25 percent greater than operating speed. Fan shaft shall be nounted
in grease lubricated antifriction bearings with cast ferrous pillow bl ock
housi ng. Extended lubricant |ines shall be provided for naintenance
access.

.3.5.3 Fan Drives

V-belt drives shall be fitted with guards, [fixed pitch] [or] [adjustable
pi tch] sheaves.

.3.6 Fan Mbtors

Motors less than 3/4 kW 1 hp shall nmeet NEMA Hi gh Efficiency requirenents
in accordance with NEMA MG 1. Mdtors 3/4 kW 1 hp and | arger shall neet
NEMA Prem um Efficiency requirenents in accordance with NEVMA MG 1. Mdtors
shal | be variabl e speed. Mdtor enclosures shall be [open drip-proof]
[totally enclosed] type. Mdtors and bearings shall be protected by
location or with water slingers or shields.

. 3.7 Refrigerant Gircuit

Ref ri gerant contai ning conponents shall conply with ANSI/ASHRAE 15 & 34,
shall be factory tested, cleaned, dehydrated, charged, and seal ed. Each
condenser coil connection shall be fitted with a manual isolation valve of
the ball type and an access valve on the coil side. Receiver shal
conformto ANSI/AHRI 495. [Receiver shall be insulated with not |ess than
25 mr 1 inch thick, 100 percent adhesive bonded, vaportight, flexible,

cl osed-cell elastoner and finished with two coats of solvent base PVC
protective coating or 0.41 nmm 0.016 inch thick alum num jacket.]

.3.8 Coils

Coils shall be constructed of copper or alum numtubing with permanently
attached fins for thermally efficient contact. Indoor and outdoor coils
shall be matched and from same manufacturer. Use a | ow sensibl e heat
ratio for nore noisture renpval. Casing shall be gal vanized steel or

aluminum [Coils for service in corrosive or salt |aden atnosphere shal
be constructed of alum numor with copper tubes and fins and gal vani zed
end sheets.] [In addition, coils shall be protected with baked-on, m ninum
0.076 my 3 mi| thick, phenolic coating.] [Separate condenser circuit
shal | be provided for each conpressor conplete with separate controls for
each related fan.] [Unit shall provide not |ess than [ ] degrees C
degrees F subcooling.] Subcooling circuit shall be Iiquid seal ed.
Condenser may be used for refrigerant storage in |ieu of separate
recei ver, provided that storage capacity is 20 percent in excess of fully
charged system \Were liquid flooding | ow anbient control is furnished, a
separate receiver shall be provided.
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2.

3.9 Low Ambi ent Condenser Controls

Unit shall be capable of operating in anbient tenperature of | ]
degrees C degrees F. Controls shall permt proper operation of system
with proper differential pressure across thernpstatic expansion val ve.
Control system shall be based on sensing of actual condensing pressure in
conjunction with manufacturer's method of fan or danper control or by
flooding the condenser. [Miltifan units with power operated fan di scharge
danpers, shall include gravity danpers.] [Electric danper operator torque
shall be at least 2.0 tines required torque.] [Air volume control is not
acceptabl e for anbient conditions bel ow 2 degrees C 35 degrees F.]
Controls shall be set to produce a mninmun 21 degrees C 70 degrees F
saturated refrigerant condensi ng tenperature.

.3.10 Control Panels

Unit nounted control panels shall be housed in NEVA ICS 6, Type 1 or 3A
encl osures. Controls shall include [control transforner,] [fan notor
[contactor] [starters],] [solid-state speed control,] overload protective
devices, interface with local and renote conponents, m scell aneous

el ectric devices, and interconmponent wiring to termnal bl ock points.

.4 CONDENSERS, WATER- COOLED

Condenser shall be [renpte nmounted] [and] [integral to water-cool ed
condensing unit] and shall conformto AHRI 450.

4.1 Capacity Criteria

Ratings shall be in Btuh heat rejection for AHRI 450 Group [1] [3]
conditions, and for application at indicated design conditions. Ratings
shal | be based on [0.0005] [0.001] cooling water side fouling factor at
design velocity. Coolant side pressure drop at design condition flow and
fouling factor shall not exceed that indicated and shall be based on
tube-side velocities of not |less than 1.07 nor greater than 2.44 ms 3.5
nor greater than 8 fps. \When condenser is used for refrigerant storage
during punpdown, system charge shall be held within 80 percent of unit

vol unme and storage capacity shall be stated. [Condensers shall be

desi gned for cool ant side working pressure of not |less than [690] [1034]
kPa (gage) [100] [150] psig, refrigerant side working pressure of not |ess
than 2068 kPa (gage) 300 psig.] A portion of entering coolant shall be in
heat transfer contact with liquid refrigerant to provide [ ] degrees C
degrees F subcooling. Do not oversize equi pnent.

2.4.2 Ener gy Perfornance

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: UFC 1-200-02 requires new buildings to use 30
percent | ess energy than the ASHRAE 90.1 - SI ASHRAE

90.1 - | P baseline |evel.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Equi prent efficiency nmust neet the requirements of Energy Star designated
efficiency. Provide proof of Energy Star |abel for water-cool ed condenser
product.

2.4.3 Shell and Tube Type

Condensers shall be of the shell and tube type with the coolant in the
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tubes. The design pressure drop shall govern the nunber of passes.
Condenser heads shall have pi pe connections which permt access to or
renoval of the tubes. Materials of construction shall be suitable for the
service in which used. Condensers shall conformto AHRI 450, with safety
provi sions conformng to ANSI/ASHRAE 15 & 34. \Were cool ant may be

subj ect to freezing, condensers shall be gravity drai nable and shall be
fitted with automatic drain and vent val ves.

2.4.4 Cool ant Control

Control valves shall be [automatic, self-contained, controlled by
condensi ng pressure, and shall close bubble-tight when conpressor is not
operating.] [nodulating three-way m xing type, controlled by pressure
controller.] [Atnospheric cooling equipnment shall be deenergi zed at

i ndi cated set point.] Control shall be set for a saturated refrigerant
condensi ng tenmperature of 21 degrees C 70 degrees F

2.5 ATMOSPHERI C COOLI NG EQUI PVENT

[ Cooling tower] [Evaporative water cool er] [Evaporative condenser] shal
be [induced] [or] [forced] mechanical draft, [vertical] [horizontal]

di scharge [parallel-flow] [counter-flow] [or] [cross-flow] type of
fire-resistant construction. Cooling equi pnent shall be factory
fabricated, assenbled and tested. [Cooling tower shall conformto
requirenents of CID A-A-59223, except as nodified hereinafter.]

2.5.1 Desi gn and Performance Requirenents

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: When 53 m's 10,500 fpm velocity is exceeded,
noi se may becone a significant factor. Lowtip
speeds may or nay not increase size of cooling
tower. Consider probability of chenically-treated
hi gh-di ssol ved-solids drift |oss causing damage to
adj acent structures and environment (trees, shrubs,
etc.).

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

The requirenents of CTlI ATC 105 shall be the basis of establishing unit
capacity and performance. Unit capacity shall include a site

recircul ation factor. Performance wind velocity shall be 8 km 5 niles per
hour. Drift loss shall not exceed 0.1 percent of unit circulation rate

M ni mum unit design wind |oad shall be [146 kg per square neter] [30

pounds per square foot] | ]. [Mninmmdesign fan deck live |oad shal
be [195 kg per square neter] [40 pounds per square foot] [ ].] Fan tip
speed shall not exceed [53 nps] [10,500 feet per mnute][ ]. Design

and construction of steel nembers shall conformto AlISC 360 and
Al SI SQ03- 3.

2.5.2 Materials of Construction
Metallic materials of construction shall be m |l gal vani zed or hot-dip
gal vani zed after fabrication. Plastics shall have an ASTM E84 fl ane
spread rating of 25 or |ess, except as otherw se specified.

2.5.3 Framewor k and Casi ng

Structure shall w thstand maxi num stresses i nposed. Panel joints shal
drain to interior. Seals, fasteners, and flashing shall be provided to

SECTION 23 69 00.00 20 Page 18



preclude external to unit water |eakage. [Discharge cylinder height shal
be not |ess than | ] mr inches above fan deck.]

.5.4 Inlets and Louvers

Louver material shall be of thickness, configuration and support span to
prevent flutter or saggi ng under |oads inposed during operation. Inlet
shall be fitted with square nesh gal vani zed hardware cloth with nini mum 80
percent open area

.5.5 Distribution System

Hot -wat er distribution systemshall be [open basin] [or] [pressurized
spray nozzle] type. [Open basin shall be designed to pernmit surge water
flow 40 percent greater than specified flow w thout overflow of basin.
Basin shall be fitted with renmovable cover.] Systemshall be

sel f-drai ni ng and noncl ogging. |[Means to isolate and bal ance flow to each
section of unit shall be provided.]

.5.5.1 Punps

Punp casing shall be designed to withstand di scharge head indicated, plus
static head on system plus 50 percent of the total, but not |ess than 862
kPa (gage) 125 psig. Mtor shall not be overl oaded with punp operating at
any point on its characteristic curve, and shall have [open dri p-proof]
[totally encl osed] enclosure. Punp speed shall not exceed [1800] [3600]
revol uti ons per mnute. Punps shall be [horizontal split-case]
[end-suction vertical split-case] [close-coupled in-line] centrifuga

type. Casing and bearing housings shall be cast ferrous netal. Casing
shall be fitted with manual air vents and drain plugs. [Suction and

di scharge shall be provided with pressure gage taps.] Shaft seal shall be
nmechani cal type. Inpeller and trimshall be bronze. Shaft shall be
stainl ess steel or carbon steel sleeved with stainless steel. Bearings
shal | be seal ed, grease lubricated, antifriction type. Punp shall be
accessi ble for servicing w thout disturbing piping connections. [Punp and
notor shall be nounted on a conmmon cast iron or fabricated structura

steel base having |ipped edges and tapped drai nage openings.] [Punp shal
be provided with el astoner-in-shear type shaft coupling with guard.]

[ A ose-coupl ed punps shall be provided with drip pockets and tapped
openings.] Punp rotating assenbly shall be dynam cally bal anced.

.5.6 Heat Exchangers

[ Evaporative condenser coil shall conply with ANSI/ASHRAE 15 & 34]. Coils
shal |l be conpletely drainable [serpentine] [or] [straight |ength,
i ndividually cl eanable] type. Coil tubes and headers shall be [seanl ess
deoxi di zed copper] [or] [electric resistance wel ded, hot rolled, mll
scal e free, carbon steel tube and header, externally hot-dip gal vani zed
after fabrication to provide not less than 0.70 kg of zinc per square neter
2.3 ounces of zinc per square foot of single side surfaces]. [Coil tubes
shal | be Schedul e 40 carbon steel, internally cleaned to renpove nill scale
and particulate and externally hot-dip galvanized after fabrication to
provide not |less than 0.70 kg of zinc per square neter 2.3 ounces of zinc
per square foot of single side surfaces.] [[Split- ] [Miulti] [circuit] ]
[ desuperheater] [subcooling] [refrigerant and jacket cooling water] coils
shal | be provided as indicated. [Refrigerant subcooling circuit shal
produce [ ] degrees C degrees F of subcooling.] Refrigerant receiver
shall conformto requirenents of ANSI/AHR 495. [Receiver insulation
shall be not less than 25 mm 1 inch thick, 100 percent adhesive bonded,
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flexible, closed-cell elastoner, and finished with two coats of sol vent
base PVC protective coating.] [Copper coils shall) be dielectrically

i sol ated.] Header connections shall be fitted with [thernometer wells,]
[ pressure gage taps,] and [rmanual] [automatic] vent connections. Heat
exchanger shall be pressure and tenperature rated and tested to the sane
fluid service standards and codes as connecting external piping.

.5.7 Fill

Fill for cooling tower shall be mininum[ 0.38 nr 15 mil thick corrugated
or nol ded PVC plastic] [ 0.48 mr 19 m| thick chl oroprene bound asbestos
sheet], in honeyconmb or wave form inpregnated with nelam ne or

chlori nated rubber, having an ASTM E84 fl ane spread rating of 5 or |ess.
Fill shall be supported to prevent saggi ng or m salignnent.

.5.8 Eli m nat ors

Metal elimnators shall be not |ess than 24 gage steel. Nonnetallic
elimnators shall conformto requirements specified for fill.

.5.9 Col d Water Basin and Accessories

Basi n shall be constructed of steel [, and shall be sized for dry-basin
operation] [, and shall be sized to have sufficient water capacity and
free-board to prevent [punp cavitation,] air-entrainment and to
accommodat e run-back w thout overflow]. Basin assenbly shall be
water-tight. [Miltiple basins shall operate as one basin w th comobn
wat er | evel and shall be conplete with interconnecting piping.] Basin
outlet screen shall be constructed of gal vanized, 13 mr 1/2 inch square
nmesh hardware cloth, reinforcenment, and framng. Basin shall be fitted
with overflow and val ved drain. [Manufacturer's standard nodul ati ng
float-controll ed nmakeup val ve shall be provided.] [A nonnodul ating, pilot
actuated, float-controlled, diaphragmtype nakeup val ve shall be provided
where a water meter is indicated or specified in the makeup supply line.]
Makeup shal |l di scharge 50 nr 2 inches or two pipe dianmeters, whichever is
greater, above naxi mum attai nabl e basin water |evel during overfl ow
condition, or as required to preclude backflow. A drainable 20 mr 3/4 inch
hose bi b connection shall be provided with a vandal proof vacuum breaker
for makeup line mounting. [Basin shall be fitted with indicated heaters.]

.5.10 Access and Safety Provisions

Unit shall be fitted with access provisions as indicated to facilitate

i nspection, maintenance and replacenment of conponents. Quard screens
shal | be provided at unducted fan inlets and far di scharge. Guards shal
be provided for moving power transm ssion conponents.

.5.11 Fans and Dri ves

[ nduced draft counter-fl ow and cross-flow cooling tower fans shall be
propeller type and drive shall be [gear type with nmotor out of wet
airstream [or] [belt type with nmotor [in] [out of] wet airstream.]

[ nduced draft evaporative [water cool er] [condenser] fans shall be
propeller type and drive shall be [gear] [belt] type with notor out of wet
airstream] [Forced draft fans shall be propeller or centrifugal type,
with nmultiple V-belt drive and notor out of wet airstream]
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2.5.11.1 Propel | er Fans

Shall be airfoil section type with fixed or adjustable pitch bl ades
fabricated fromsolid alum num all oy, except fans sized 1220 nm 48 inches
and under may be manufacturer's standard. Fixed pitch fans conbined with
gear drives are not acceptable. Adjustable pitch fans, with pitch set at
or near maxi mum pitch, conbined with gear drives, are not acceptable.

Fans shall be statically or dynamcally balanced to |imt inbalance forces
on drive shaft.

.5.11.2 Centrifugal Fans

Shall be forward curve, double-inlet, drainable scroll type with

stream ined inlets, constructed of gal vani zed or stainless sheet steel or
al umi num Fan shaft shall be corrosion protected. Bearings shall be
doubl e-shi el ded, grease lubricated, self-aligning, ball or roller, cast
iron (split-bolted), pillow block housed, antifriction type. Sleeve
bearings may be used in conjunction with one or nore antifriction bearings
at locations other than drive-end. Sleeve bearings shall be

oi | -lubricated, grooved, cast iron housed, antifriction netal |iner type,
with an effective length at least two tines shaft dianeter. Fan whee
assenbly shall be dynami cally bal anced. Lubrication of bearings shall be
safely acconplished while unit is operating. Q1 lubricated sleeve
bearings shall be fitted with reservoir

.5.11.3 Cear Drive Speed Reducer

Shall have a service factor of not less than 1.5 and shall be reversible.
Ol level, vent and drain lines shall be nonferrous nmetal, vibration
i sol ated, and extended to nmi ntenance access points. Nonlubricated,
dynam cal | y bal anced, floating shaft and couplings shall be provided.
Construction shall be stainless steel or corrosion protected netals.

.5.11.4 Fan Shafts

Wet service belt drive fan shaft shall be supported by drip and spl ash
protected, grease lubricated, split-bolted, pillow block antifriction
bearings. Lubrication provisions shall include autonatic grease relief to
vi si bl e point and grease supply fittings extended to permit |ubrication
under operating conditions. Belt drive shall be [reversible,] one-piece,

i ntegral - back, nultiple-groove type, constructed of synthetic fabric or

fi ber reinforced neoprene.

.5.11.5 Mot or s

Motors less than 3/4 kW 1 hp shall nmeet NEMA Hi gh Efficiency requirenents
in accordance with NEMA MG 1. Mdtors 3/4 kW 1 hp and | arger shall neet
NEMA Prem um Efficiency requirenents in accordance with NEVMA MG 1. Mdtors
shal | be variabl e speed. Enclosure shall be totally enclosed, [single]
[two] speed, [nonreversing] [reversing] type, fitted with 120 volt a.c.
resi stance heaters. [Reversing starters shall be fitted with adjustable
time del ay decel eration relays.] Manufacturer's standard, adjustable set
poi nt, manual reset type vibration cut-out switch shall provide to
deener gi ze fans upon excessive vibration

.5.12 Vi bration Isolation

Unit shall be vibration isolated from supporting structure by nountings
which Iimt inbalanced force transmssibility to [5] [ ] percent at
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| owest equi pnent revol uti ons per mnute.
.5.13 Corrosion Protection

Gal vani ze cast and wought ferrous netal in accordance with |

ASTM A123/ A123N] [ ASTM A653/ A653N] .  Sheared edges shall receive

addi tional corrosion protection of a zinc rich coating. Oher steel itens
specified to be gal vani zed shall be coated in accordance with

ASTM A153/ A153.

.5.14 Capacity Control

Unit shall be fitted with [nodul ating manual] [vortex] [inlet] [interna
bypass] [and di scharge] danper controls [in addition to [on-off] [fan]
[and] [punp] [cycling] [and] [fan npbtor speed control]]. Danpers shall be
constructed of alum num or gal vani zed, steel and fitted in such a manner
as to preclude freeze-up, mechanical binding or corrosion. Danpers shal
be fitted with a non-lubricated danper shaft bearings; corrosion resistant
danper shaft journals and pivots; pre-lubricated, antifriction, ball type
adj ustabl e linkage; [NEMA Type 4 |imt switches;] [waterproof electric
operator torque shall be not less than 2.0 times required torque;] and
tenmperature sensing control systemw th output controlling danper position

.6 AUTOVATI C CONTROLS

Tenperatures in the refrigerated roons shall be regulated by room
thernpstats and electric solenoid valves in the refrigerant supply piping
to the evaporators. Conpressors for each systemshall operate on suction
pressure switches, functioning in such a manner as to cut in and cut out
conpressors as the suction pressure rises above or falls bel ow
predet erm ned operating conditions. Provide a nultiple step controller
for multiple conpressor units in a single system

.6.1 Tenperature Control Cabinets

Provi de the necessary controllers, relays, clocks, alarns, and tenperature
gages in or on the face of control cabinets for each system Construct
cabi nets of steel or alumnumw th hinged door and | ock. Provide
tenperature gages, pressure switches and pilot lights flush on the cabi net
door. Provide controllers and relays in the interior of the cabinet on a
steel or alum num subpanel which shall also act as the back of the
cabinet. Electrical controls shall be prewired to nunbered screw type
termnal strips. Cabinets shall be [fl oor-nmounted free-standing type]

[or] [integral with refrigeration conpressor unit control panels].

.6.2 Saf ety Cutout Switches

Provi de automatic high pressure, lowoil |evel, and conpressor overl oad
safety cutout switches for each conpressor. The switches shall be | ocated
in the condensing unit control panel. The cutout switches shal

automatically stop the respective conpressors and simultaneously ring an
al arm bell whenever the pressure within the condenser rises above the
predet ermi ned safe point.

.6.3 Thernostats
Shall be of a lock shield type suitable for operation in connection wth

its respective solenoid valve. The thernostats shall nmaintain the
tenmperature of the refrigerated roons within a maxi mumrange of plus or
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m nus one degrees C 2 degrees F. The thernostats shall be of the
adjustable type, with gas filled tube. The thernostats shall have
tenmperature range of mnus 34 degrees C to plus 10 degrees C 30 degrees F
to plus 50 degrees F. Thernostats shall be nounted adjacent to interior
door, unl ess otherw se indicat ed.

.6.4 Controllers
.6.4.1 Differential Pressure

Controller shall be provided with high and | ow pressure sensing ports and
shal |l be direct or reverse acting with calibrated proportional band and
set point adjustnents. Controller output shall be [low voltage electric]
[ pneunatic] [4-20 nA dc], proportional to the pressure differential
sensed. Local and renote set point adjustments shall be included. Range
shall be as required to neet systemrequirenents.

.6.4.2 Differential Tenperature

Controller shall be provided with two filled, renote sensing bul bs
connected to the controller by [arnored] capillary tubing. Controller
shall be direct or reverse acting with calibrated proportional band and
set point adjustnents. Controller output shall be [l ow voltage electric]
[ pneunatic] [4-20 nA dc], proportional to the tenmperature differentia
sensed. Provisions for |local and renpte set point adjustnents shall be

i ncluded. Range shall be as required to neet systemrequirenents. For

i mersion service, thernmal wells shall be provided.

.6.5 Pil ot Lights

Panel nounted pilot lights shall be NEMA Cass 12 oil-tight, push-to-test
transformer type for 6-8 Vac | anps. Lanps shall be repl aceabl e by renoval
of color cap. Caps color shall be as indicated.

.6.6 Programer, Demand Control/Load

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

NOTE: Before application of energy nanagenent
systens/| oad shedders to refrigeration systens, and
rel ated fans and punps, the designer shall ascertain
that application will not be conducive to equi prment
danmage and counterproductive. Safety trips,
conpressor slugging, freeze-ups and rel oadi ng of

clrcults may occur.
R R R R E R R R

Programer shall be fully automatic, fail safe, field programrmabl e
solid-state, demand control and | oad programmng for [ ] [16] | oads.
Demand control portion shall nonitor power consunption by [watt] [or]
[current] transducers. Set point shall be field adjustable with

adj ust abl e dead band. Load sheddi ng sequence time and differential tine
bet ween | oad sheddi ng shall be adjustable. Contacts shall store alarm
condition. Meter readout shall indicate demand devi ation from set point.
Load profile recorder shall be strip chart type with readily discernable
event record. Load programmer shall permt programmi ng of on/off tinme of
each load for any tine elenent within a week and shall equalize power
demand over a preset time cycle. Systemshall include input override and
time cycle accelerator for checkout. Alarmcondition, status of |oads and
time period shall be visually indicated and recorded. Each |oad shal

SECTION 23 69 00.00 20 Page 23



include a HO A toggle switch. Al armprovisions shall include relay
contacts for external, renote alarm functions and test provisions.
Override [thernostat] [pressure switch] [tiner] shall be provided to
restore shedded | oads indicated. Control panel enclosure shall be

NEVA | CS 6, Type 1, surface nmounted type with key lock. Load profile
recorder shall be [surface] [flush panel] mounted type. Load relays shal
be plug-in type with critical load failure in "on" npbde and contacts rated
for pilot duty at 120 volt a.c. Load sheddi ng position swtches shal

shed |l oads on a first shed/last restore basis and renove | oads from system
| ogic for shedding cycle. Time clock shall be fitted with spring notor to
maintain time in event of power failure.

.6.7 Swi tches, Fluid Service

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

a. Provide air flow switches with a service pressure range of 30 to 2940
Pa 0.12 to 10 inches water gage.

b. Provide water flow switches with a body rating suitable for the
service, field adjustable activating flow rate, and a pressure drop
not in excess of 13.8 kPa 2 pounds per square inch at maxi mum fl ow
rate.

c. Pressure switches shall be factory set, one or two stage as indicated,
wi t h adj ustabl e operating and differential pressure. Bourdon tube
inlet shall be fitted with danper screw adj ustment.

d. Differential pressure switches shall be factory set, provided with
hi gh and | ow sensing ports, one or two stages and adj ustable
differential range and pressure.

e. Tenperature switches shall be factory set, provided with [arnored]
capillary tubing and filled sensing system one or two stages as
i ndi cated, and operating adjustable differential range. For imrersion
service, thermal wells shall be provided.

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

.6.8 Push-Button Stations

Stations shall be NEMA Class 12 oil-tight, nomentary or nmaintained contact

type, as indicated. Start-push-buttons shall have a fully guarded or

flush bl ack operator button. Stop-push-buttons shall have an unguarded or
ext ended red operator button
.6.9 Sel ect or

Swi tches shall be NEMA Class 12 oil-tight, nomentary or naintained contact
type, as indicated, with standard operator

.7 HEAT RECOVERY DEVI CES

Wat er heater shall be double-wall, tube-wthin-tube heat exchanger type,
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conplete with thernostatic control. [Heater shall be provided with
[refrigerant conpressor head pressure control] [and] [interl ocked, potable
water circulating punp].] |[Cabinet shall be fabricated of zinc protected
steel and shall be internally insulated in coil space.] Heat exchanger
coil shall consist of an external refrigerant containing carbon steel tube
and an internal, double-wall-in-nmetallic contact, convol uted, potable

wat er contai ni ng copper tube. [Punp and notor assenbly shall be

cl ose-coupl ed, manufacturer's standard type with indi cated head and
capacity characteristics, and with brass, bronze, copper or stainless
steel wetted parts.] Punp shall be [renptely mounted and] rated for [115]
[208] [230] volt a.c. power supply. [Heat exchanger shall be sized to
extract not nore than | ] [25] percent [of the superheated portion] of
the total rated condenser |oad.]

. 8 MOTORS

Provi de continuous duty rated motors conformng to NEMA MG 1. Unl ess
ot herwi se specified, notor synchronous speed shall be 1800 rpm Motors
less than 3/4 kW 1 hp shall neet NEMA High Efficiency requirenents. Motors
3/4 kW 1 hp and larger shall neet NEMA Premium Efficiency requirenents.
Mot ors shall be variable speed. Refrigeration conpressor nmotors shal
conply wi th conpressor manufacturer's recommendations. Rate nmotors with
nanepl ate power less than 3/8 kW 1/2 hp for 115 volts, single-phase, 60 Hz
power supply. Rate notors with nameplate power 3/8 kW 1/2 hp and greater
as indicated. Extended voltage nmotors nanepl ated 208-230 and rated for
187-253 volts are not acceptable. Provide NEMA Cl ass B insul ated
pol yphase notors, normal torque and starting current, Design B
squirrel -cage induction type, except as otherw se specified. Provide Nema
Desi gn G ass C when high starting torque is required. [Provide [one]
[two] -winding type two-speed pol yphase notors.] Naneplate for pol yphase
notors shall include efficiency index letter. Mdtor duty requirenents
shal |l allow for maxi mum frequency start-stop operation and ni ni mum
encountered interval between start and stop. Mdttor torque shall be
capabl e of accelerating the connected |oad within 20 seconds with 80
percent of the rated voltage maintained at nmotor terminals during one
starting period. Provide [open drip-proof] [totally enclosed]
[ expl osi on-proof] notor encl osures. Polyphase notor bearings shall be
doubl e- shi el ded, grease lubricated, antifriction type with provisions for
radi al and thrust |oads as inposed by application duty. Provide bearings
with grease supply fitting and grease relief to outside of enclosure.
Si ngl e phase nmotor bearings shall be as specified for pol yphase notors,
except nanufacturer's standard prelubricated, sealed cartridge types are
acceptable. Provide [across-the-line nagnetic] [reduced voltage] type
notor starters conformng to NEVA ICS 1 and NEVA | CS 2.

.9 POAER TRANSM SSI ON COVPONENTS

Fan and open conpressor drives shall be [direct] [and] [V-belt] type as
specified or indicated. Provide drives in accordance with the

manuf acturer's published reconmendati ons, except as otherw se specified.
Base horsepower rating of V-belt drives on maxi num pitch di aneter of
sheaves. Provide conmpressors with fixed sheaves and drives with a nini mum
service factor of [1.5] [2.0]. Drives with notors rated up to and
including 7 1/2 kW 10 horsepower shall be classical belt section
adj ust abl e sheave type, with a service factor of not |ess than 1.5.

Drives with notors rated over 7 1/2 kW 10 horsepower [up to and incl uding
22 3/8 kW 30 horsepower,] shall be classical section, adjustable sheave
type with a service factor of not less than 1.5. \Were the nunber of unit
starts exceeds 8 per 24 hours, add 0.1 to the required drive service
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factor. Provide statically and dynanmically bal anced sheaves, nachined
ferrous nmetal, bushing type, secured by key and keyway. Pitch dianeter of
fixed pitch sheaves and adj ustabl e sheaves, when adjusted to specific
limts, shall be not less than that recommended by NEVMA MG 1. Sel ect

adj ust abl e sheaves to provide the required operating speed with the sheave
set at mid-point of its adjustnent range. The adjustnent range for
various size and type belts shall be 16 percent mninumfor classica
section belts and 12 percent mnimum for narrow section belts. Provide
belt drive motors with slide rail or equival ent adjustable notor bases.
Provi de manufacturer's standard direct drive couplings for notors rated
less than 2 1/4 kW 3 horsepower. For 2 1/4 kW 3 horsepower and greater
direct drive couplings shall be el astoner-in-shear type.

.10 ALARM SYSTEM

Provi de both audible alarnms and trouble lights to indicate when an
abnormal condition exists in each room Locate pushbuttons inside each
room and adj acent to door. Alarmbell shall be | ocated outside of each
refrigerated room and adjacent to door. Each refrigerant room havi ng

el ectric defrost shall be provided with a defrost conpensator which shal
deenergi ze the abnormal condition alarm systemduring the defrost cycle;

t hese devices shall be coordinated with defrost tine clock on the
respecti ve conpressors. Systens shall detect a tenperature rise above the
desi gnated tenperature or actuation of entrapment pushbutton and shal
energi ze an alarm |l anp and horn at cooler |ocal al arm panel

.10.1 Refrigeration Al arm System

Provide an electrically supervised refrigeration alarmsystem Operation
of any high-tenperature al arm devices shall cause an alarmto register as
fol | ows:

a. Lamp and horn at |ocal al arm pane

b. Annunci ator panel shall light up and identify which cooler is
mal f uncti oni ng

c. Alarmbell shall ring
.10.2 Refrigeration Local Al arm Pane

Provi de | ocal al arm panel adjacent to refrigerator. Al arm panel shal

i nclude alarmlanp, "power on" |anp, alarmtest switch, reset switch, an
alarmline supervisory neter, alarmsilencing switch, high tenperature

al arm devi ce entraprment manual switch, alarmhorn, and required rel ays.
System shall normally work off 120 volts a.c. and transfer automatically
to 24 volt d.c. operation in the event of power failure. The d.c. power
shal |l be fromrechargeabl e batteries and operate the systemfor a m ni num
of 24 hours in supervisory condition and 15 minutes in alarmcondition
The power supply shall be capable of fully recharging the batteries (as
wel | as powering the systen) within 36 hours.

.10.3 Annunci at or Panel

Provide an electrically supervised annunci ator panel. Provide the panel
adj acent to local alarmpanel. Cover shall be such as to prevent
tanmpering and yet allow full view ng of annunciator |anmps and zone
identification lettering. Detector |oops shall be electrically supervised
by the renote al arm panel. Panels shall be equipped with termnals for
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all necessary wiring. Annunciator panel shall be so connected to
detection panel so that zone lights shall be battery-powered in case of
electrical failure.

.10.4 Hi gh Tenperature Al arm Device

Each refrigerated roomshall have a high tenperature al arm device of the
renote bulb type with mininum 1 1/2 neters 5 feet of capillary.
Tenperature range shall be mnus 34 degrees Cto plus 10 degrees C 30
degrees F to plus 50 degrees F, with adjustable differential of not |ess
than 2 to 5 degrees C 4 to 10 degrees F

11 COOLI NG TONER WATER TREATMENT SYSTEM

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: If the activity has a cooling water treatment
contract in effect, ensure that the system specified
is conpatible with it.

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

Shall automatically feed chenicals, and bleed systemwater to prevent
scal e, corrosion, and biol ogical growmhs. The system shall include

chemi cal feed punp, tank, bleed-off solenoid valve, electric inpulse water
neter, electric tiner, and conductivity controller. Provide a

pol yet hyl ene tank and injection valve assenbly for each feed punp.

11,1 Feed Punps

Shal | be positive displacenment type with an adjustabl e capacity and

di scharge pressure not less than 1.5 tines the line pressure at the point
of connection. Provide with pressure relief valve, and check val ve
nounted in the punmp discharge

11,2 Tanks

Construct of high density polyethylene, cylindrical in shape, and with a
hi nged cover. The tank shall have sufficient capacity to require
rechargi ng only once per 7 days during nornal operation. Provide tank
with a valved cold water line and, if necessary, a valved hot water fill
l[ine with suitable air gap. Provide tank with device to indicate quantity
of solution in the tank. Provide electric mxing device with tank

.11.3 Val ve I njection Assenbly

Provi de for each feed punp. Construct of bronze or material suitable for

chemical s being used and install in condenser water |ine conmon to al
punps. Injection fitting shall have male pipe threads. Each assenbly
shall include a shut-off valve and a check valve installed close to

condenser water |ine.

.11.4 Bl eed-of f Sol enoi d Val ve

Provide in bleed-off Iine. Valve shall normally be in closed position and
be opened by a 120 volt waterproof solenoid coil. Connect bleed-off |ine

to condenser water |line and include a gate val ve ahead of sol enoid val ve.
Extend a discharge line fromsolenoid valve to sewer drain.
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2.11.5 VWat er Meter

Provide with electric contacting register, and renote accumul ati ve counter
and installed in nake-up water |line near cooling tower. Meter shall be
standard product used in water treatmnent.

.11.6  Tiners

Shall be automatic reset, adjustable type, and electrically operated.

House in metal NEMA type cabinet with a hinged front. Tiner shall be
suitable for 120 volt current.

11,7 Conductivity Controller

Controll er shall neasure the total dissolved solids in systemwater by
conductivity. The conductivity sensor shall consist of epoxy insulated
carbon el ectrodes and shall not require platinizing. Controller shal
have a neter with a visual readout, set point adjustnent with a range
bet ween 200 m cromhos/cm and 4000 nicronhos/cmand a red pilot |ight

i ndi cating water conductivity above set point. Unit shall operate froma
120 volt power source.

.11.8 Control Pane

Provide a factory-wired, NEMA 12, control panel for each system
Construct of steel with hinged door and | ock, and suitable for surface
mounting. Pre-wire controls to nunbered termnal strips. Provide

| am nated plastic naneplates identifying the switch function. Include the
following with the panel

a. Min power switch and indicating | anp

b. MAN OFF- AUTO sel ector switch

c. Indicating lanp for bleed-off valve

d. 120 Volt, heavy-duty, grounded dupl ex receptacle

e. Conductivity controller

f. Electric tinmer

g. Accumnul ative counter

.11.9 Sequence of QOperation

.11.9.1 Conductivity Controller

Shal | open the bl eed-of f sol enoi d val ve when the conductivity of the
cooling water rises above the set point of the controller. Wen the
conductivity falls below the set-point, the valve shall cl ose.

.11.9.2 Wat er Meter

Shal|l start the tinmer after a pre-set volunme of nake water has been
neasur ed.
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2.11.9.3 Ti mer

Shall turn the feed punps on for a pre-set ampunt of tinme.

2.11.10 Pi pi ng

Provide plastic piping and fittings conform ng to ASTM D2996 for water

treatment system Piping for feed punp suction shal

and strainer.

2.11.11 Cheni cal s

contain a foot val ve

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

NOTE: Sel ect the applicabl e paragraphs fromthe

fol | owi ng:
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[Provide sufficient chemicals to initially place systemin service and
nmake tests.] [Provide sane chenicals used for treatnent at station's

ot her towers.]

2.11.11.1 Wat er Anal ysi s

Descri ption

P

Silica (Sio02)

P

I nsol ubl e

P

Iron and Al um num Oxi des

P

Cal ci um (Ca

P

Magnesi um (M)

P

Sodi um and Pot assi um (Na and K)

P

Car bonat e (C03)

P

Bi carbonat e ( HC03)

P

Sul fate (S04

P

Chl oride (C1)

P

Nitrate (NO3)

P

Turbidity

P

pH

P

Resi dual Chlorine

P
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Descri ption [ 1]

Total Alkalinity [ 1]

Noncar bonat e Har dness [ 1

Total Hardness [ 1]

Di ssol ve Solids [ 1]

Fl uori ne [ 1]

[ Furni sh water analysis and provide sufficient chemcals to initially

pl ace systemin service and nake tests prior to start up and acceptance by
CGovernment. [Provide sanme chemicals used for treatnent at station's other
towers.]]

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Installati on procedures shall conformto ANSI/ASHRAE 15 & 34 and the
manuf acturer's instructions. Set floor nmounted equi pment on 150 nmr 6

i nches thick concrete housekeepi ng pads, conplete with anchor bolts and
grouting. Finish housekeeping pads with two coats of oil-resistant epoxy
polyanmid coating. No drilling, cutting, burning, or welding of structura
parts of building will be permtted. Provide access panels for conceal ed
val ves, vent controls, and control devices and itens requiring periodic
operation, inspection, or mmintenance. Access panels shall be of
sufficient size and so | ocated that conceal ed itenms may be serviced and
mai nt ai ned or renmpoved and repl aced. Refrigerant safety relief devices
shal | have di scharge piped to building exterior. Interlock conpressor
operation with the water punp starters, so that the conpressors cannot
operate unl ess the punps are operating.

.2 MANUFACTURER S FI ELD SERVI CES

Furni sh manufacturer's representatives who are directly enployed by the
equi prent manufacturers and trained to performthe services specified.

The manufacturers representatives shall furnish advice and services on the
follow ng matters:

a. FErection, alignment, testing and dehydrating
b. Charging equi pnent with refrigerant and oi

c. Starting equi prent and training Government personnel as to its proper
care, operation, and mmintenance.

.3 LOCATI ONS AND CLEARANCES

Equi prent shall be | ocated so that working space is available for
necessary servicing such as shaft renoval, disassenbling conpressor
cylinders and pistons, replacing or adjusting drives, notors, or shaft
seal s, access to water heads and val ves of shell and tube equi pment, tube
cl eaning or replacenent, access to automatic controls, refrigerant
charging, lubrication, oil draining and working clearance under overhead
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li nes.
.4 | DENTI FI CATI ON TAGS AND PLATES

Provi de equi pnent with tags numbered and stanped for their use. Plates
and tags shall be brass or nonferrous naterial. Mnimumletter and
nuneral sizes shall be 3.18 mr 1/8 inch high

.5 OPERATI ON AND MAI NTENANCE MANUALS

Submit six copies of operating instructions outlining the step-by-step
procedures required for systemstart-up, operation and shutdown. The

i nstructions shall include the manufacturer's nanme, nodel nunber, service
manual , parts list, and a brief description of equi pnent and their basic
operating features. Subnmit 6 copies of maintenance instructions listing
routi ne mai ntenance procedures, possible breakdowns and repairs, and
troubl e shooting guides. The instructions shall include sinplified wring
di agrams. Franed instructions under glass or in |aninated plastic,

i ncluding wiring and control diagrans showi ng the conplete |ayout of the
entire system shall be posted where directed. Condensed operating

i nstructions expl ai ni ng preventative maintenance procedures, mnethods of
checki ng the system for normal safe operation, and procedures for safely
starting and stopping the system shall be prepared in typed form framed
as specified above for the wiring and control diagrans, and posted beside
the diagrans. Proposed diagrans, instructions, and other sheets, shall be
submitted prior to posting. The franmed instructions, including wiring and
control diagranms, shall be posted before acceptance testing of the systens.

.6 | NSTRUCTI ONS TO GOVERNMENT PERSONNEL

Contractor shall conduct a training course for the operating staff as
designated by the Contracting Oficer. The training period shall consi st
of a total | ] hours of normal working time and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
field instructions shall cover the itens contained in the operating and
mai nt enance instructions, as well as denonstrations of routine maintenance
operations. Notify the Contracting Oficer at |east 14 days prior to date
of proposed conduction of the training course.

.7 TESTS

Performthe tests and provide everything required. Notify the Contracting
Oficer, in witing, 10 days before performng tests. Tests shall be
perfornmed in the presence of a nanufacturer's representative

.7.1 Initial Start-Up and Operational Test

Provi de chemicals and place water treatnent systens in operation before
initial start-up. Equipnment shall be started and operated. Followthe
manuf acturer's procedures and place the systens under all nodes of
operation. Initial charges of lubricating oil shall be supplenented to
assure maximum operating capacity. Safety and automatic contro
instruments shall be adjusted. Record nmanufacturer's recomrended readi ngs
hourly. Operational tests shall cover a period of not |ess than | ]
days.

.T71.2 Test Reports

Submit the final test report for each systemtested, describing test
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apparatus, instrunentation calcul ations, and equi prent data based on

i ndustry standard forns or reasonable facsimles thereof. Data shal

i ncl ude: conpressor suction and di scharge pressure; refrigerant charge
punp, conpressor and air moving device anpere readi ngs; power supply
characteristics, including phase inbalance, with 1/2 percent accuracy;

t hernostati c expansi on val ve superheat-value as determned by field test;
subcooling; high and low refrigerant tenperature switch set-points; |ow
oil pressure switch set-point; [defrost systemtiner and thernostat
set-points; ] noisture content; anbient, condensing and cool ant
tenmperatures; capacity control set-points; field data and adjustnents

whi ch affect unit performance and energy consunption. \Were fina

adj ustments and settings cannot be pernanently nmarked or drilled and
pinned as an integral part of device, adjustnent and setting data shall be
i ncluded in test report.

3.8 SCHEDULE

Sone netric neasurenents in this section are based on nathenatica
conversion of inch-pound neasurenments, and not on netric measurements
conmonly agreed on by the manufacturers or other parties. The inch-pound
and nmetric neasurenents shown are as foll ows:

Product s I nch- Pound Metric
a. Thernostat = mnus 30 to 50 degrees F = mnus 34 to 10 degrees C
Tenp- Range
b. Mtors Capacity =1/2 hp = 3/8 kW
= 10 hp =7 1/2 kW
= 30 hp = 22 3/8 kw

-- End of Section --
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