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SECTI ON 42 22 13

CENTRI FUGAL PROCESS CHI LLERS AND COOLERS
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NOTE: This specification covers the requirenents
for packaged self-contained hernmetic conpressor units.
Rewite if unit is not self-contained per definition

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

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

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

techni cal proponents, including their organization
desi gnation and tel ephone nunber, is on the Internet.

Submit recomended changes to a UFGS as a Criteria
Change Request (CCR)

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

PART 1 GENERAL

1.1 REFERENCES

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

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

Use the Reference Wzard' s Check Reference feature
when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the issue dates.
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Ref erences not used in the text will automatically
be deleted fromthis section of the project

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

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

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

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

AHRI 480 (2007) Refrigerant-Cool ed Liquid Cool ers,
Renote Type
AHRI 550/ 590 (2003) Performance Rating of

Water-Chilling Packages Using the Vapor
Conpr essi on Cycle

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

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

ASHRAE EQUI P SI HDBK (2008; Errata 1 2010) Handbook, HVAC
Systens and Equi pnent (S| Edition)

ASME | NTERNATI ONAL ( ASME)

ASME BPVC SEC VI D1 (202010) BPVC Section VIII-Rules for
Construction of Pressure Vessels Division 1

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO
| SO 1940-1 (2003; Cor 2005) Mechanical Vibration -
Bal ance Quality Requirements for Rotors in
a Constant (Rigid) State - Part 1
Specification and Verification of Bal ance
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NENVA 250 (2008) Enclosures for Electrical Equipnment
(1000 Vol ts Maxi mum

NEVA MG 1 (2009) Motors and Generators
U. S. DEPARTMENT OF ENERGY ( DOE)

DCE CE-2 (2000) How to Buy an Energy-Efficient
Wat er- Cool ed El ectric Chiller

DCE CE-6 (2000) How to Buy an Energy-Efficient
Air-Cool ed Electric Chiller

.2 SUBM TTALS

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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NOTE: Review Subnmittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Keep submittals to the

m ni mum required for adequate quality control.

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

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

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

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

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

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

SD-01 Preconstruction Submttals
Material, Equiprent, and Fixture Lists[; Cl[; G [___ 11

SD- 02 Shop Drawi ngs

Connection Diagrans[; C[; G [____ 11
Control Diagrams[; C[; G [_____ 11
Installation Drawings[; CG[; G [___ 11

Record Drawi ngs[; Cl[; G |
SD- 03 Product Data
Centrifugal Water-Chiller[; C[; G [

Conpressor[; Cl[; G [_____ 1]
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Condenser[; Cl[; G [
Control And Control Panels[; C[; G [____ 1]
Cooler[; C[; G [
Equi pnent Foundation Data[; C[; G [
Equi prent and Performance Data[; C[; G [___ 11
Insulation[; C[; G [_____ 1]

Mtors[; G[; G [

Purge Systen[; CI[; G |

Spare Parts[; C[; G [___ 11
Special Tools[; CQI[; G [_____ 11
Vibration Isolation[; C[; G [_____ 11

SD- 04 Sanpl es

Manuf acturer's Standard Color Chart[; C[; G [___ 11
SD- 05 Design Data

Desi gn Analysis and Calculations[; CJ[; G [____ 11
SD-06 Test Reports

Test Reports[; C[; G |
SD-07 Certificates

Li sting of Product Installation[; C[; G [

Referenced Standards Certificates[; C[; G [____ 11
SD-10 Operation and Mi ntenance Data

Operation and Mai ntenance Manuals[; C[; G [___ 11

1.3 SYSTEM DESCRI PTI ON

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

NOTE: Include in drawi ngs or schedul e capacity,
capacity conditions, pressure drops, control
di agranms, and refrigerant used.

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS
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NOTE: |If Section 23 00 00 AIR SUPPLY, DI STRI BUTI ON,
VENTI LATI ON, AND EXHAUST SYSTEMS is not included in
the project specification, applicable requirenents

t herefrom shoul d be inserted and the foll ow ng
paragraph deleted. |If Section 23 05 48 VI BRATI ON
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AND SEI SM C CONTROLS FOR HVAC PI PI NG AND EQUI PVENT
is not included in the project specification
applicabl e requirements therefrom should be inserted
and the second paragraph deleted. |If Section

26 60 13.00 40 LOWVOLTAGE MOTORS is not included in
the project specification, applicable requirenents

t herefrom should be inserted and the third paragraph
del et ed.

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

[Section 23 00 00 AIR SUPPLY, DI STRIBUTI ON, VENTILATI QN, AND EXHAUST
SYSTEMS applies to work specified in this section.]

[Section 23 05 48 VI BRATI ON AND SEI SM C CONTROLS FOR HVAC PI PI NG AND
EQUI PMENT applies to work specified in this section.]

[Section 26 60 13.00 40 LOWVOLTAGE MOTORS applies to this section.]

. 3.1 Equi prrent and Perfornmance Data

Submit material, equipnent, and fixture lists for centrifugal chiller
systens including manufacturer's style or catal og nunbers, specification
and drawi ng reference nunbers, warranty information, and fabrication site
i nformation.

Submit equi pnent and performance data for centrifugal water chillers

i ndi cating the guaranteed maxi num brake power at 75-, 50-, 25-, and 10-
percent points of full conpressor capacity at design condenser water
tenmperature. Develop this information fromdata specified herein

Ensure manufacturer's standard col or chart indicates the manufacturer's
standard col or selections and finishes for chiller units.

. 3.2 Requi red Drawi ngs and Di agrans

Submit shop drawi ngs of connection diagrans indicating the physical |ayout

of all controls, internal tubing and wiring details, and the rel ations and
connections of the followi ng itens:

a. Centrifugal Water Chiller

b. Conpressor

c. Condenser

d. Cooler

e. Purge System

f. Mdtors

g. Control and Control Panels

Submit design anal ysis and cal cul ations for centrifugal chillers indicating
the manuf acturer's recommended power ratings, rotational speeds, and piston
speeds.

Submit equi pnent foundation data including equi pnent wei ght and operating

| oads, location and projection of anchor bolts, and horizontal and vertica
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clearances for installation, operation, and nai ntenance. Al so include

di mensi ons of foundations and rel ative el evations, and installation

requi renents such as noi se abatenent, vibration isolation, physica
features, dinensions, ratings, equiprment weights and utility services.

I ncl ude foundation data for the foll ow ng:

a. Centrifugal Water Chiller

b. Conpressor

c. Condenser

d. Cooler

e. Purge System

f. Motors

Submit control diagrans for centrifugal chiller units show ng the physica
and functional relationship of equipnment. Show on electrical diagrans the
size, type, and capacity of the system

Submit record drawi ngs for centrifugal chiller units providing current
factual information including deviations from and anmendnents to, the
drawi ngs and conceal ed and visible changes in the work.

.4 QUALI TY ASSURANCE

Submit listing of product installation for centrifugal chiller units
showing at least 5 installed units, simlar to those proposed for use, that
have been in successful service for a mnimmperiod of 5 years. |nclude
purchaser nane, address of installation, service organization, and date of
installation.

4.1 Equi pnent and Perfornmance Data

Submit equi pnent and performance data for centrifugal water chiller system
for the follow ng

a. Centrifugal Water Chiller
b. Conpressor

c. Condenser

d. Cool er

e. Purge System

f. Mdtors

g. Control and Control Panels
h. Insulation

i. Vibration Isolation

j. Special Tools
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1

k. Spare Parts
4.2 Ref erenced Standards Certificates

Submit certificates for following itens showi ng confornance with referenced
standards in this section:

a. Centrifugal Water Chiller
b. Conpressor

c. Condenser

d. Cooler

e. Purge System

f. Mtors

g. Control and Control Panels
h. Insulation

i. Vibration Isolation

j. Special Tools

k. Spare Parts

PART 2 PRODUCTS

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

NOTE: Ensure Punp and Mdtor bal ance conforms to | SO
1940-1 - (1986) Bal ance Quality Requirenents of

Rigid Rotors - Determination of Pernissible Residua
Unbal ance unl ess ot herw se noted. Ensure Nbtor
vibration levels conformto NEMA Specification Mz 1,

Motors and Generators, Part 7 unl ess otherw se noted.
EIR IR R b R S I I I I b I I I I R R I S I I R I I I I I I R I S I I I I I I I b I S I b b I b I b I b I R I b I b I b I I I I b b b I
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NOTE: Specify all rotating machinery is capable of
havi ng shaft alignnent and machi ne bal ance fol |l owi ng
installation. This requirenment includes
"ski d- mount ed" and "sel f-contai ned" units.

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

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

NOTE: Balance is the process of inproving the nass
di stribution of the punp conponents in order to

m ni m ze damagi ng centrifugal forces. No conponent
can be perfectly balanced. There will always be
sonme renai ni ng unbal ance. The ni ni rum r econmended
bal ance grade is | SO grade 2.5. Select an | SO grade

or insert a standard.
EIR IR R b R S I I I I IR I I I I I R R S R I R I R I I I I R I S I I A I I I R b I S I b b E b I I I b I R I b I b I I S I I b I b b b I
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2.

1 CENTRI FUGAL WATER- CHI LLER PACKAGE

Ensure centrifugal water-chiller assenmbly is packaged and sel f-contai ned,
and i ncl udes conpressor-condenser, cooler (refrigerant evaporator)
accessories, control panel, and interconponent piping and wiring ready for
field-term nal connections.

Provide unit and spare parts conformng to the applicable requirenents of
AHRI 550/ 590, AHRI 480, and specified requirenents. Ensure Energy
Efficiency Ratings (EER) neets or exceeds the full-load efficiency and the
integrated part-load value (I1PLV) efficiency ratings as described in

AHRI 550/ 590 and the recomrended | evels specified in DOE CE-2 and DOE CE- 6.

.2 COVPRESSOR

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: At higher than 3,600 rpm speeds, reeval uate
0.025 millinmeter vibration Iimt. Do not use
conpressor that will operate at 20,000 or higher rpm

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

Provide [single] [nmultistage], [direct] [gear-driven] centrifugal type
conpressor, with hermetically seal ed, conpressor-notor assenbly. Provide
with [refrigerant] [water-cool ed] nbotor wi ndings. Ensure rotor assenbly is
statically and dynamically balanced to | SO 1940-1 -1986, [G6.3] [Q&X.5]
[&.0] [ ], with repl aceabl e sl eeve-insert type shaft main bearings.

Provi de conpressor |lubrication systemof the forced-feed type with oi

sunp, hernetically sealed notor-driven positive di splacenent punp, oi
filter, strainer, with oil tenperature thernostatically controll ed.

Provide a nechanically operated oil supply to the bearings during spin down
in event of power interruption. Include interlocked differentia

oil -pressure cutout with starting equi pment, which allows the conpressor to
operate only when the required oil pressure is available at the bearings.

Provi de conpressor with tenperature-actuated capacity reduction and of the
multiple radial blade or butterfly-danper type Variabl e Frequency Drive
(VFD) compressor notor control to provide automatic capacity regul ation
from 100 percent to 10 percent of capacity. Provide automatic hot-gas
bypass if required to maintain stable operation, with control system

i ncluding automati c stopping, when load falls below 10 percent capacity
poi nt, and autonmatic unloaded restarting on | oad denmand. Ensure capacity
nodul ation is controlled by the tenperature of the water |eaving the
cooler, with unit controller capable of naintaining |eaving-water
tenperature at plus or mnus 0.25 degrees C 0.5 degree F of the set point.

.3 CONDENSER

Provi de shel | -and-tube cl eanabl e-type condenser, conplying wth

ASHRAE EQUI P SI HDBK, Chapter 13, and ASME BPVC SEC VIII D1 regarding
quality of materials used, nethods of construction, design of conponents,
and testing of materials, assenblies, connections, and appurtenances.
Ensure m ni mum wat er -si de working pressure is 1050 kil opascal 150 psig, and
m ni mum refrigerant-side working pressure is saturation pressure of
refrigerant used at 29 degrees C 85 degrees F. Pneunatically test spaces
not subject to ASME code due to size or other limtations at 1-1/2 tinmes
wor ki ng pressure or 310 kil opascal 45 psig, whichever is greater.

Provide with seam ess copper tubing with integral fins, individually
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renovabl e fromeither end of shell, rolled or brazed into tube sheet.

Provi de internediate tube supports so that distance between supports does
not exceed approximately 900 mllineter 3 feet. Fit supports to the tubes
in a manner that will preclude corrosion, vibration, and abrasion.

Fit and arrange water boxes or renpovable el bows to permt cleaning of tubes
wi t hout di sturbing piping beyond el bows, with flanged- or grooved-coupling
type el bows, and hi nged-nounted end bells.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: R-12 is designated as a restricted naterial .
Use avail abl e substitutes as apply to specified s
application. CFC s are being phased out. No new

designs using CFC s are all owed.
EE IR R I Sk S S I S I S S R R R Rk I I S Sk S I I R R Ik S I R Sk I O

Design the unit to pernmit punp-down and isolation of the entire refrigerant
charge within 80 percent of avail abl e condenser volune. |f the unit
condenser does not have sufficient punp-down capacity, provide a separate
punp-out tank.

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Many present-day nonchromate water treatnent
chemical s degrade at tenperatures as low as 38 to 57
degrees C 100 to 135 degrees F and tend to severely
foul heat-transfer surfaces. The difference between
a fouling factor of 0.0005 and 0.001 could

approxi mate 7 percent of nachine capacity. Cost of
unit with 0.001 fouling factor will be higher and
may be restrictive

Limting water velocity to 2 neter per second 7 feet
per second (fps) could force selection of next
| arger size machine.

Tube protectors are usually required at velocities
in excess of 2 neter per second 7 fps.

Sel ect one of the follow ng two paragraphs.
Nornmal |y, select the first paragraph

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

Base t he condenser performance on a nmaxi num water velocity of 3 neter per
second 10 feet per second (fps) and a fouling factor of 0.001. Ensure
design and construction provisions preclude tube failure due to erosion.

Base t he condenser performance on a nmaxi rum water velocity of 2 neter per
second 7 fps and a fouling factor of 0.001.

.4 COOLER ( REFRI GERANT EVAPORATOR)

Provi de cooler conformng to the requirenents specified herein in paragraph
entitled, "Condenser," and the follow ng:

Base the cool er capacity on refrigerant suction tenperature in excess of 0
degrees C 32 degrees F and a fouling factor of 0.0005.

Provide a frangi ble safety relief device. Device to be piped to building
exterior.
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2.

2.

5 PURGE SYSTEM

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

NOTE: R-11 and R-113 are restricted materi al s.
Purge system applies only to existing units and
nodi fications. An available substitute should be
found and incorporated i nmedi ately.

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

When HCFC- 123 refrigerant is used, provide a high efficiency purge system
connected to the nmain refrigeration system Ensure when in operation, the
purge system functions automatically to renove air, water vapor, and
noncondensabl e gases fromthe refrigerati on system and condenses,
separates, and returns any refrigerant present therein to the system
Ensure purge systemmanually or automatically starts and stops and is
assenbl ed as a conpact unit. Verify purge systemis conplete with
operating and safety devices, with an oil separator if reconmended by the
manuf acturer. Wen a positive-pressure refrigerant is used by the

manuf acturer in the basic liquid chiller unit, a purge systemis not
required. Ensure units purge no nore than 0.045 kg 0.1 pounds of

non- condensabl e.

6 CONTRCL AND CONTRCL PANELS

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

NOTE: Select the followi ng paragraph only after
checki ng control panel sizes and nunbers to be sure
they can be unit nmounted. Sone or all starters nay
be nounted in notor control center and unit will not
be totally sel f-contained.

Coordi nate with Section 23 09 33.00 40 ELECTRI C AND
ELECTRONI C CONTROL SYSTEM FOR HVAC and el ectri cal
requirenents.

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

Provide water-chilling unit with one or nmore control panels containing
safety and operating devices and interconponent piping and wiring for field
term nal connection and fully automatic operation.

Coordinate the controls with autonmatic tenperature controls systens and

el ectrical work specified and indicated. Provide control panel containing
control equi prent specified, and control equi pnent normally furnished and
recomrended by the manufacturer for optimmoperation of the system
Permanently identify control panel items, including at |east the foll ow ng:

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

NOTE: The followi ng are manufacturer's standard
items. If the last two listed itenms, notor
controllers and NEMA 1 encl osures, are specified
el sewhere, delete fromthis paragraph

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

a. Refrigerant suction and di scharge pressure gages
b. G l-pressure gages

c. Purge-drum pressure gage
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d. Refrigerant |owtenperature or |ow pressure cutout
e. Refrigerant high-pressure cutout
f. Tine delay rel ays
g. Mdtor high-tenperature cutout
h. Lubricating-oil high-tenperature cutout if required by equi prent
i. O differential-pressure interlock
j. Interlock relays and reset button
k. Manual /automatic selector switches and controls for purge punps
I. Pilot lights indicating position of safety controls
m System start/stop provisions with condition-indicating lights
n. Load-limting device to operate capacity-control nechani sm
0. Cooler refrigerant thernometer with well
p. Min circuit protective and interruptive device
g. Transforners for any other source-voltage requirenents
r. Termnals for field-installed equi prment
[ s. Mtor controllers
J[t. NEMA 250, Type 1 encl osures

] Provide the following itens as part of the installation:

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

NOTE: Coordinate with drawi ngs. Select, delete, or
suppl enent. These are nornally field-installed by
the Contractor.

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

a. Audible-alarmbell, 100 mllinmeter 4-inch dianeter
b. Chilled-water and condenser supply-and-return thernoneters with wells
c. Indicating-type chilled-water thernostat with well
d. Chilled-water |owtenperature cutout
2.7 MOTORS

Provide hernetically sealed notors conformng to NEVMA MG 1, ANSI/AHRI 520
and requirenments for notors as specified herein

Provide with [oil-lubricated, repl aceabl e-sl eeve, insertable type]
[ permanently lubricated, rolling elenent type] bearings.
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NOTE: Limt percent of full-load anperes at which
nmotor controller overload will trip, gas pressure
differential, punps, sprays, unit capacity, or
other. Coordinate with notor controller

speci ficati on and draw ngs.

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

[ Provide notor with two manual ly resettabl e thermal -overl oad protective
devi ces | ocated within w ndings.

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

NOTE: Coordinate the following with the follow ng
nmotor controller specification and draw ngs.
Rewrite as necessary to suit designed size and type
equi pnent .

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

If water-chilled unit or any conponent coul d be danaged by reverse notor
operation, and when proposed water-chiller unit contains a nechanically
driven lubricating-oil punp, the manufacturer's responsibility includes:

Provi di ng reverse-phase rotation protection, if notor controllers are
provi ded as part of package.

Indicating in shop drawi ngs that reverse-phase rotation protection is
necessary if notor controllers are in a notor-control center not
provi ded by the manufacturer.

[2.8 | NSULATI ON

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

NOTE: Select the follow ng paragraphs only when
specified equipnent is to be provided with factory
insulation. Normally provide for field insulation
of cool er headers.

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

I nsul at e and vapor seal cooler shell and suction piping between evaporator
and first stage of each conpressor unit. |Insulate the water boxes to
provide for ease of access to heads for inspection and repair. Were notors
are the gas-cool ed type, provide insulation and vapor seal on the col d-gas
inlet connection to the notor.

Provi de manufacturer's standard col or el astoneric unicellular foam vapor
seal material of 25 mllineter 1 inch mnimmthickness to preclude
condensation of anbient noisture on any surface under site-operating
conditions. If unicellular material is black or is otherw se coated, only
use pol yvinylchloride |acquer for coating. Renpbve and replace any coating
that cracks when unicellular material is conpressed with specified coating
at no additional expense to the CGovernnent.

12.9 VI BRATI ON | SOLATI ON

Provide vibration isolation conforning to requirenents specified in Section
23 05 48 VI BRATI ON AND SEI SM C CONTROLS FOR HVAC PI PI NG AND EQUI PMVENT.
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2.

10 SPECI AL TOOLS

Provide [one] [__ ] complete set[s] of special tools, as recomrended by
the manufacturer, for field maintenance of the system in a | ocked
tool box. Provide two [sets of ]keys to the Contracting O ficer.

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON

Install equipnent as specified, and in accordance with nmanufacturer's
installation drawings and witten instructions, including ratings and
service requirenents.

2 MANUFACTURER S REPRESENTATI VE

Provi de the services of a conpetent factory-trained representative to
supervi se the assenbly, charging, testing, and startup of equipnment. Also
make provisions for Governnent personnel to receive [8][__ ] hours of
instructions in proper operation and mai nt enance procedures. Provide
docunentation that a factory perfornmance test has been conducted on every
chiller in accordance with AHRI 550/590, w tnessed by Government and
Contractor.

Submit [6] [__ ] copies of the operation and mai ntenance nanual s 30

cal endar days prior to testing the centrifugal chiller system Update and
resubmt data for final approval no later than 30 cal endar days prior to
contract conpletion.

.3 REFRI GERANT AND O L CHARGE

Conpl etely charge unit(s) with refrigerant and oil before operation.

.4 ALl GNMVENT

Before attenpting alignnent, denbnstrate that the punp does not have any

| oad/ force i nmposed by the piping system M ninmum alignnent val ues (bel ow)
are for punp and driver at normal running temperatures. Ensure values are
compensated for thermal growth. Ensure limted novenment of the punp or
driver (commonly known as bolt-bound) is corrected to ensure alignnent
capability. Do not undercut hold down bolts in order to perform adjustnent.

Provide comrercially die-cut shinms, wi thout seans or folds, nade of
corrosion resistant stainless steel. Use no nore than four shinms at any
singl e point.

Provide installed alignnent jack bolts on all units with a drive notor over
[7.5][10][15][20][25] hp.

Provide punp and driver with an intermedi ate shaft, spacer, or spool piece
(sonmetines called a jackshaft). Based on the notor nom nal operating
speed, align the punp and driver to the follow ng m ni rum specifications:

Speed( RPM Cl ose- Coupl ed Cl ose- Coupl ed Spool Piece Angle
Ofset (mls) Angle(mls/in.) (mls/in. @coupling pt.)

600 6.0 2.0 3.0
900 5.0 1.5 2.0
1200 4.0 1.0 1.5
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Speed( RPM C ose- Coupl ed Cd ose- Coupl ed Spool Piece Angle
Ofset (mls) Angle(mls/in.) (mls/in. @coupling pt.)

1800 3.0 0.5 1.0
3600 1.5 0.4 0.5
7200 1.0 0.3 0.4

Perform punp alignnent under the direction of the manufacturer's
representative.

Provide final alignnment settings as part of the final test data.
.5 FI ELD TESTI NG

Prior to final acceptance, verify punp and notor confornmance to
specifications using vibration analysis, with vibration | evels not
exceeding .075 in/sec at 1 tinmes run speed and at punp frequency, and .04
in/sec at other nultiples of run speed.

Use a Fast Fourier Transformer (FFT) analyzer to neasure vibration |evels,
havi ng the foll owing characteristics:

a. Dynanmic range greater than 70 dB

b. A mninmumline resolution of 400;

c. A frequency response range of 5 Hz-10 KHz(300- 600000 cpnj;
d. The capacity to perform ensenbl e averaging;

e. The capability to use a Hanni ng w ndow,

f. Auto ranging frequency anplitude;

g. A mnimmanplitude accuracy over the selected frequency range of plus
or mnus 20 percent or plus or mnus 1.5 dB

h. An accel eroneter, either stud-nounted or mounted using a rare earth, a
| ow mass magnet and sound di sk(or finished surface) used with the FFT
anal yzer to coll ect data.

Ensure the mass of the accel eroneter and its nounting have m ni nal
i nfluence on the frequency response of the systemover the sel ected
measur enent range.

Upon conpletion of the installation, and within 60 cal endar days after the
date of initial operation, conduct performance tests in the presence of the
Contracting Oficer. Conduct these tests until the performance of the
systemis proven, with [8][__ ] hours of successful operation as a

m ni mum peri od. Correct any equi pnent defects or performance deficienci es,
and repeat the tests until performance is fully accepted by the Contracting
Oficer. Determne the water flows from pressure-drop across chiller and
condenser, and from punp curves. Provide calibrated test instrunents.
CGovernment will provide | oad.

Ensure each unit is tested for | eaks under pressure and evacuated and

dehydrated to 2 degrees C 35 degrees F wet bulb, or an absol ute pressure of
not over 813 pascal 0.24 inch of nmercury
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Provide final test reports to the Contracting Officer. Provide reports
with a cover letter/sheet clearly marked with the system name, date, and
the words "Final Test Reports - Forward to the Systenms Engi neer/Condition
Monitoring Oficel/Predictive Testing Goup for inclusion in the Mintenance
Dat abase. "

-- End of Section --
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