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3.2.1 Manuf acturer's Field Service

-- End of Section Table of Contents --
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RECI PROCATI NG PROCESS CHI LLERS AND COOLERS
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NOTE: This guide specification covers the

requi renents for water-cooled reciprocating water
chillers for refrigerating and air-conditioning
applications

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

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

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

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

PART 1 GENERAL
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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, insert applicable

requi renents therefromand del ete the foll ow ng
paragraph. |If Section 23 05 48.00 40 VI BRATI ON AND
SEI SM C CONTROLS FOR HVAC PI PI NG AND EQUI PMENT i s
not included in the project specification, insert
applicable requirenments therefrom and del ete the
second par agr aph.

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

[ Section 23 00 00 AIR SUPPLY, DI STRI BUTI QN, VENTI LATI ON, AND EXHAUST SYSTEMS
applies to work specified in this section.

][ Section 23 05 48.00 40 VI BRATI ON AND SEI SM C CONTROLS FOR HVAC PI PI NG AND
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EQUI PMENT applies to work specified in this section

]1.1 REFERENCES

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

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

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
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.

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

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

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

AHRI 550/590 |-P (2015; ERTA 2016) Perfornmance Rating O
Water-Chilling and Heat Punp Water-Heating
Packages Using the Vapor Conpression Cycle

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

ASHRAE EQUI P | P HDBK (2012) Handbook, HVAC Systens and
Equi prent (I P Edition)

ASHRAE EQUI P SI HDBK (2012) Handbook, HVAC Systens and
Equi prent (Sl Edition)

ASHRAE HVAC APP S| HDBK (2016) HVAC Applications Handbook, S
Edition

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO
| SO 21940- 11 (2016) Mechani cal vibration -- Rotor
bal ancing -- Part 11: Procedures and
Tol erances for Rotors with Rigid Behavior
NATI ONAL ELECTRI CAL MANUFACTURERS ASSCCI ATI ON ( NEMA)

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

SECTI ON 42 22 16.00 40 Page 4



1.

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

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

2 SUBMITTALS

NOTE: Review Subnmittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

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

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

t he project.

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

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

Use the "S" Cassification only in SD-11 C oseout
Subnmittals. An "S'" following a subnmittal item

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

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

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

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

CGovernment approval is required for subnmittals 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 submttal for
the Governnment.] Submittals with an "S" are for inclusion in the

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

SUBM TTAL PROCEDURES:
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SD- 02 Shop Drawi ngs
Conpressor; C[, [___ 1]
Mtor; ¢, [____]]
Control Diagrams; C[, [___ 1]
Control Panel; ¢, [___ 1]
Condenser; C[, [___ 1]
Evaporator; G, [___ 1]
Refrigerant Circuit; ¢, [___ 1]
Alarm System C[, [___ 1]
Vibration Isolators; G, [___ ]]
Gages; C[, [___1]

SD- 03 Product Data
Chiller Unit; ¢, [____1]
Conpressor; C[, [___ 1]
Condenser; C[, [___ 1]
Accessories; ¢, [__ 1]
Spare Parts; G, [___ 1]
Vibration Isolators; G, [___ ]]

SD-06 Test Reports
Factory-Run Tests; ¢, [___ 11

SD-07 Certificates
Certificates of Confornance
Energy Efficiency Rating

SD- 08 Manufacturer's Instructions
Manuf acturer's | nstructions

SD- 10 Operation and Mii ntenance Data
Qperation and Mai ntenance Manual s

1.3 QUALI TY CONTROL

Submit certificates of conformance for follow ng items, show ng confornmance
with the standards cited in this section:
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a. Conpressor

b. Mdtor

c. Control panel

d. Condenser

e. Evaporator

f. Refrigerant circuit
g. Alarm system

h. Vibration isolators

i. Gages

PART 2 PRODUCTS

2.

1 SYSTEM DESCRI PTI ON

Submit equi prent and performance data for the following itens, indicating
use life, systemfunctional flows, safety features, and other infornmation
such as ratings for electrical system protective devices:

a. Chiller unit

b. Conpressor

c. Condenser

d. Accessories

e. Spare parts

f. Vibration isolators

g. Motor

h. Evaporat or

i. Refrigerant circuit

j. Control panel

k. Al arm system

I. Gages

1.1 Desi gn Requirements

Subnmit shop drawi ngs that indicate the general physical |ayout of

reci procating process [chiller][ and ][cool er] conponents, controls, and
internal tubing and wiring details. Subnmt shop draw ngs and connection
di agrans that indicate relationships and connections for the follow ng
items:

a. Conpressor
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b. Mdtor

c. Control diagrans

d. Control panel

e. Condenser

f. Evaporator

g. Refrigerant circuit
h. Al arm system

i. Vibration isolators
j. (Gages

.2 MANUFACTURED UNI TS

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: For a descriptive specification, edit this
article to suit project conditions. |If a
performance specification is used for the project,
delete this article.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

Provide a factory-assenbl ed water-cooled liquid chiller unit, consisting of
[two] [ ] [sem ]-hernetic reciprocating, notor-driven conpressors
mounted on [spring] [ ] vibration isolators, a [hot gas nuffler,]
condenser, insul ated evaporator, [independent refrigerant circuits,]
thermal expansion valves, refrigeration accessories, and control panels.

Except as specified, ensure the unit and spare parts are the manufacturer's
standard product, designed for the service indicated, and tested and rated
in accordance with AHRI 550/590 |-P

Submit certificates for an energy efficiency rating (EER) that neets or
exceeds the full-load efficiency and the integrated part-1oad value (IPLV)
efficiency ratings as described in AHRI 550/590 I-P

2.1 Liquid Chiller

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Describe a performance specification for one
unit, or nore than one identical units. Use a
schedul e to specify units of different sizes.

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

Provide a reciprocating water chiller unit with a ninimum capacity of
[ ] watt tons of refrigeration when delivering [ ] cubic neter per
second gpmof chilled water at [ ] degrees C degrees F when supplied
with [ ] cubic neter per second gpm of condenser water at [ i
meter per second [ ] degrees F. For determining this capacity, ensure
that the fouling factor for the evaporator and condenser is not |ess than
0.0005, with the water head | oss not exceeding [__ ] milimeter [__ ]
feet through the condenser, or [ ] millimeter [ ] feet through the
evaporator.
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2.

2.

3 COMPONENTS
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NOTE: Specify conpressor and notor bal ance
conforming to SO Std. 1940/ 1 unl ess otherw se
noted. Specify notor vibration |levels conformng to
NEMA Specification M5 1, unless otherw se noted.
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NOTE: Edit the following article or delete as
necessary to suit project conditions and to further
descri be the manufactured chiller unit.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

3.1 Compressor

Provi de a conpressor constructed with heat-treated [forged-steel] [ductile
iron] crankshafts, alum num alloy connecting rods, cast al um num pi stons
fitted with one conpression ring and one oil ring, replaceable cylinder
l'iners, and doubl e-nmesh suction inlet screens. Provide a housing, cylinder
heads, liners, and handhol e covers of close grain cast iron. Ensure the
housi ng has hi gh-strength, nonflexing ring suction and di scharge val ves.
Ensure valve plates are cast iron, with ground and | apped seats, with any
rotating parts statically and dynami cally bal anced to | SO 21940-11, [ Gl6]
[&6.3] [ ]. Mount conpressors on [spring] [__ ] vibration isolators.
Provi de isolation service valves on the inlet and outlet lines of each
Compressor.

.3.1.1 Lubricating System

Provide the lubricating systemw th a positive di splacenent oil punp,

oi | -charging valve, oil-level sight glass, oil filter, and magnetic plug-on
strainer, arranged to be self-relieving to the suction side. Ensure that
adequate lubrication is provided during starting, stopping, and nornal
operation.

.3.1.2 Capacity-Reduction

Provi de automatic capacity-reduction equi pnent consisting of suction valve
unl oaders. Operate the lifting mechanismby [oil pressure] [gas di scharge
pressure] [a solenoid valve]. Provide the capability for an unl oaded
conpressor start.

.3.1.3 Motor

Rate the npbtors in accordance with Section 26 60 13.00 40 LOW VOLTAGE
MOTORS.

Provide solid state sensors and protection in accordance with Section
26 05 70.00 40 HI GH VOLTAGE OVERCURRENT PROTECTI VE DEVI CES and Secti on
26 05 71.00 40 LOW VOLTAGE OVERCURRENT PROTECTI VE DEVI CES.

Provi de a conpressor conformng to NEMA MG 1, direct-driven by [1800]
[3600] rpm Operate the unit with a [230] [208] [480] volt 3-phase, 60
Hertz power, constant-speed notor that is UL-listed and designed for
[across-the-line] [part-winding] [__ ] starting. Provide a notor with
copper wi ndings and suction gas cooling. Provide a solid state sensor and

SECTI ON 42 22 16.00 40 Page 9



el ectronic protection agai nst overheating of the w ndings.
.3.1.4 Crankcase Heater

Provi de an i mersion crankcase heater. Energize the heater [continuously]
[ ]. [Munt a "DANGER - EXTERNAL POAER SUPPLY" sign to the junction
box for the crankcase heater. Ensure that the sign has 10 mllineter
3/8-inch white letters on a red background.]

.3.2 Condenser

Provi de a shell-and-tube condenser constructed of [seamn ess] [wel ded]
steel, with renovable [cast-iron] [fabricated-steel] heads [and

i ndependent, dual -refrigerant circuits].

Provide with cl eanable [and] [repl aceabl e] [seam ess copper] [
with integral fins, [expanded] [__ ] into tube sheets

Design, test, and stanp the refrigerant side for [2050] kil opascal [300]
psig [ ] working pressure in accordance with ASHRAE HVAC APP SI HDBK

and ASHRAE EQUI P SI HDBK ASHRAE EQUI P | P HDBK, Chapter 13.

Provide a [2050] kil opascal [300] psig [
condenser shell.

] safety-relief valve on the

Design, test, and stanp the water side for [1030] kil opascal [150] psig
[ ] working pressure in accordance with ASHRAE HVAC APP SI HDBK and
ASHRAE EQUI P SI HDBK ASHRAE EQUI P | P HDBK, Chapter 13. Provide drain
connection.

.3.3 Evaporator

Provi de a shell-and-tube evaporator constructed of [seanl ess] [wel ded]
steel, with renovable [cast-iron] [fabricated-steel] heads [and
i ndependent, dual -refrigerant circuits].

Provi de an evaporator with cleanable [and] [repl aceabl e] [seanl ess copper]
[ ] tubes, with integral fins, [expanded] [__ ] into the tube sheets

Design, test, and stanmp the refrigerant side for [1550] kil opascal [225]
psig [ ] working pressure, and the water side for [1030] kil opasca
[150] psig [ ] working pressure, in accordance with

ASHRAE HVAC APP SI HDBK and ASHRAE EQUI P SI HDBK ASHRAE EQUI P | P HDBK,
Chapter 13. Provide a water drain connection

Insulate with [__ ] [25] nmillineter [__ ] [1]-inch-thick flexible

[ expanded pol yvinyl chloride] [polyurethane foan] insulation with a naximum
K value of [0.037] watt per neter per degree Kelvin [0.26] Btu per hour per
square foot per degree F [ ].

.4 ACCESSORIES

4.1 Refrigerant Crcuit

Ensure that each independent refrigerant circuit is factory-supplied and
factory-piped, conplete with a liquid-line solenoid valve, filter dryer
liquid-line sight glass and noisture indicator, thermal expansion valve,

[charging valve][ 8 millimeter 1/4-inch flare charging ports], insulated
suction line, conpressor discharge service valve, [and discharge |line check
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valvel].
2.4.2 Control

Submit control diagrans for water-cooled reciprocating chiller units,
showi ng the physical and functional relationship of equipnent. Show the
size, type, and capacity of the systens on el ectrical diagrans.

Provi de power to control devices, including notor starters, relays, tiners,
fuses, and circuit breakers, in accordance with Section 26 05 70.00 40 H GH
VOLTAGE OVERCURRENT PROTECTI VE DEVI CES and Section 26 05 71.00 40 LOW
VOLTAGE OVERCURRENT PROTECTI VE DEVI CES.

Provide UL-listed conponents in the control panel and external control
devices. Designate all conponents with a code, and ensure that the

conponents are called out by that code on the wiring diagrans and
schematics.

Provide el ectronic controls with adjustable settings and push-to-test
indicating lights that are easily replaceable fromthe front of the panel.

2.4.2.1 Sequence Panel

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

NOTE: Include this paragraph only if nultiple units
are provided.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

For operation in [series] [parallel] with |ead-lag swi tching, provide a
[ renot e- nount ed] sequence panel, with a sequence switch, tenperature
controller, and | owtenperature cutout.

2.4.2.2 Control Panel

For each conpressor, provide a control panel that has separate sections for
the starter and the refrigeration controls, that is located [on] [near] the
chiller unit. Ensure that the starter has an internal access door and a
customer connection junction box wth knockouts for renmote interl ocks.

Ensure that control panels are factory assenbled and wired in accordance
with UL and NFPA 70 requirenents, with a single-point power connection.
Identify each wire at every termnation with a wire nunber nmatching the

wi ring diagram and control schematic. Ensure that the wire identification

uses preprinted heat-shrink wire sleeves. Do not use hand lettering or
marking.

For each control panel, provide the starter section with the foll ow ng:
a. Circuit breaker conbination starter

b. Power controls for [across-the-line] [part-winding] [___ ] starting
c. Control power [fuse] [circuit breaker]

d. Control power transfornmer for [115] [___ ]-volt control voltage

e. Ternminal blocks, that have ternminals for the main power supply and that
clearly identify all auxiliary connections

SECTI ON 42 22 16.00 40 Page 11



Il

f. Punpdown control relay

g. Conpressor starter relay

h. Reset relay

i. Nonrecycling conpressor overload relay
j. Antirecycle tinmer

For each control panel, ensure that the refrigeration section has the
following:

a. High-pressure control

b. Low pressure control

c. Mdtor protection

d. G l-pressure control

Mount the foll owi ng devices on the control panel face:
a. Conpressor run lights.

b. Systemstart-stop switch.

c. Hand, Of, Auto switch

d. Suction and discharge pressure gages

e. Conpressor lead-lag switch

f. Demand limt switch

.4.2.3 Qperating Controls

Provide the unit with the foll owi ng operating controls:

a. [Mlti] [ ]-step capacity control in response to [l eaving] [return]
chilled water tenperature

b. Five-minute shut-off tinmer to prevent short cycling
c. Part-winding start tinmer

d. Periodic punp-out timer, to decrease chilled water flow and high
evaporator refrigerant pressure

e. Load linmt thernostat to lint conpressor |oading on high return
chilled water tenperature

f. Three-phase nonitor to protect the unit by stopping the conpressor when
a phase | oss, phase reversal, phase unbal ance, or under voltage occurs

g. Cycle counter and operating-hour neter

h. Conputer switching circuit
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2.

4.3 Al ar m Package

Furni sh an al arm package with a test button for the alarmsystem Furnish
lights to indicate when the control circuit is energized and when
conpressors are running. Provide an audible alarmand indicating lights to
show a conpressor nalfunction, lowchilled water tenperature, and failure
of the evaporator water flow.

.4.4 Hot Gas Bypass

Provi de a hot gas bypass val ve and associ ated control panel wiring and
piping that will allow the unit to operate bel ow the mninumstep set for
unloading.

.4.5 Gage Board

Provide a factory-pi ped gage board for each conpressor, with pressure gages
to indicate suction and discharge refrigerant pressures, and oil pressures.

.4.6 Vi bration |solators

Provide vibration isolators as recommended by the manufacturer to support
the conplete chiller unit. Refer to Section 23 05 48.00 40 VI BRATI ON AND
SElI SM C CONTROLS FOR HVAC PI PI NG AND EQUI PMENT for vibration isolation
considerations.

.5 TESTS, | NSPECTI ONS, AND VERI FI CATI ONS

Subnmit results of factory-run tests perfornmed before shipnent. Ensure that
results indicate capacity, current draw, and control operation nonitoring.
Ship units with a full operating charge of [__ ] refrigerant with an
ozone depletion potential of zero, and oil

PART 3 EXECUTI ON

3.

1 INSTALLATION

Install the chiller assenbly in accordance with the nmanufacturer's
instructions. [Provide a connection for electrical service.]

Provi de connections for chill ed-water piping, condenser-water piping, and
auxiliary-water piping. [Arrange the piping so that the piping can be
easily dismantl ed for tube cleaning. ]Provide piping fromthe safety
relief valve to outside the building.

Provide chilled-water inlet piping with a [thermometer,] [strainer,] [flow
switch,] [flexible pipe connector,] [pressure gage,] [and] shut-off valve.

Provide chilled-water outlet piping with a [flexible pipe connector,]
[thernonmeter,] [pressure gage,] [and] [shut-off] [bal ancing] valve.

Provi de condenser inlet piping with a [thernometer,] [strainer,] [flow
switch,] [flexible pipe connector,] [pressure gage,] [and] shut-off valve.

Provi de condenser outlet piping with a [flexible pipe connector,]
[thernonmeter,] [pressure gage,] [and] [shut-off] [bal ancing] valve.
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3.

3.

2 FI ELD QUALI TY CONTROL
2.1 Manuf acturer's Field Service

Subnmit the manufacturer's instructions for the water-cool ed reciprocating
chiller unit including the manufacturer's style or catal og nunbers,
specification and draw ng reference nunbers, warranty information, and

i nformati on about the fabrication site.

Submit [six] [___ ] copies of the operation and mai ntenance nanual s 30
cal endar days before testing the units. No later than 30 cal endar days
prior to contract conpletion, update and resubnmt data for final approval
Furni sh the service of a factory-trained representative for [__ ]

cal endar days to conduct training and to supervise [dehydration and
charging,] testing, and start-up.

Denonstrate systemoperations and verify that the systemneets the
speci fied performance requirenents.

-- End of Section --
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