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NOTE: This gui de specification covers the
requi renents for packaged water chillers, absorption
type equi prent.

Comrent s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Use of el ectronic conmmunication is encouraged.

Brackets are used in the text to indicate designer
choi ces or locations where text must be supplied by
t he desi gner.

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

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

CAMP LEJEUNE NOTE: Do not specify packaged wat er
chiller absorption type for Canp Lejeune projects
wi t hout specific approval fromthe base

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

PART 1 GENERAL

1.1 REFERENCES

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

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

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
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t he i ssue dates.

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

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

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

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

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

AHRI 560 (2000) Absorption Water Chilling and Water
Heat i ng Packages

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

ASHRAE 15 & 34 (2007; Std 15 Errata 2007, 2009, & Addenda
a-e; Std 34 Errata 2007, 2008, Addenda
a-y, aa-ae) ANSI/ASHRAE Standard 15-Safety
Standard for Refrigeration Systenms and
ANSI / ASHRAE St andard 34- Desi gnhation and
Safety Classification of Refrigerants

AMERI CAN VELDI NG SCCI ETY ( AW5)

AWS Z749. 1 (2005) Safety in Wlding, Cutting and
Al'lied Processes

ASME | NTERNATI ONAL ( ASME)
ASME BPVC SEC VIII D1 (2007; Addenda 2008) Boil er and Pressure
Vessel Code; Section VIII, Pressure
Vessel s Division 1 - Basic Coverage

ASTM | NTERNATI ONAL ( ASTM

ASTM A 307 (2007b) Standard Specification for Carbon
Steel Bolts and Studs, 60 000 PSI Tensile
Strength

ASTM B 395/ B 395M (2008) Standard Specification for U Bend

Seamnl ess Copper and Copper All oy Heat
Exchanger and Condenser Tubes

ASTM E 84 (2009c) Standard Test Method for Surface
Burni ng Characteristics of Building
Materi al s

ASTM F 104 (2003) Standard Cassification Systemfor

Nonnetal | i c Gasket Materials
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEVA MG 1 (2007; Errata 2008) Standard for Mtors
and Generators
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NEVA MG 11 (1977; R 2007) Energy Managenent Cuide for
Sel ection and Use of Single Phase Mtors

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 54 (2008) National Fuel Gas Code

1.2 SUBM TTALS

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

NOTE: Review subnittal 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. Submittals should be kept
to the minimumrequired for adequate quality control.

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

For submittals requiring 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 O fice; and "PO' for Project Office. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

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

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

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

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

Drawi ngs provided in adequate detail to denobnstrate conpliance
with contract requirenents, as specified.

SD- 03 Product Data
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Absorption Water Chiller[; C[; G [___ 11

Manuf acturer's standard catal og data, prior to the purchase or
installation of a particular conponent, highlighted to show
material, size, options, perfornance charts and curves, etc. in
adequate detail to denonstrate conpliance with contract
requi renents. Data shall include manufacturer's recomended
installation instructions and procedures. Data shall be adequate
to denonstrate conpliance with contract requirenents as specified
wi thin the paragraphs:

a. Packaged Water Chiller, Absorption Type
b. Chiller Conponents
c. Accessories

If vibration isolation is specified for a unit, vibration isolator
literature shall be included containing catalog cuts and
certification that the isolation characteristics of the isolators
provi ded neet the manufacturer's reconmendati ons.

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

NOTE: Choose this bracketed section for Arny
projects only.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

[Posted Instructions[; CG[; G [____ 11

Posted instructions including equi prent |[ayout, wring and
control diagrans, piping, valves and control sequences, and typed
condensed operation instructions. The condensed operation
instructions shall include preventative nmi ntenance procedures,
nmet hods of checking the system for normal and safe operation, and
procedures for safely starting and stopping the system The
posted instructions shall be framed under glass or |am nated
pl astic and be posted where indicated by the Contracting Oficer.]

Verification of Dinensions[; C[; G |

A letter including the date the site was visited, conformation
of existing conditions, and any discrepanci es found.

System Performance Tests[; C[; G [___ 11

A schedule, at least [2] [__ ] weeks prior to the start of
related testing, for the system performance tests. The schedul es
shall identify the proposed date, tinme, and |l ocation for each test.
Denonstrati ons

A schedule, at least [2] [__ ] weeks prior to the date of the
proposed training course, which identifies the date, tinme, and
| ocation for the training.

[ Absorption water chiller - field acceptance test plan]

SD- 06 Test Reports
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Fi el d Acceptance Testing[; C[; G |

[ Absorption water chiller - field acceptance test report][; Cl[;
G [ 11

System Performance Tests[; C[; G |
SD-07 Certificates
Absorption Water Chiller[; C[; G [

Where the system conponents, or equi pment are specified to
comply with requirenments of AGA, NFPA, AR, ASHRAE, ASME, or UL,
proof of such compliance shall be provided. The |abel or listing
of the specified agency shall be acceptable evidence. 1In lieu of
the Iabel or listing, a witten certificate from an approved,
nati onally recogni zed testing organi zati on equi pped to perform
such services, stating that the itens have been tested and conform
to the requirenents and testing nethods of the specified agency
may be subnmitted. Wen performance requirements of this project's
drawi ngs and specifications vary fromstandard ARl rating
conditions, conputer printouts, catal og, or other application data
certified by ARl or a nationally recogni zed | aboratory as
descri bed above shall be included. |f AR does not have a current
certification programthat encompasses such application data, the
manuf acturer may self certify that his application data conplies
with project performance requirenments in accordance with the
speci fied test standards.

SD- 08 Manufacturer's Instructions
[Water chiller - installation instructions][; C[; G |
SD- 10 Operation and Maintenance Data
Operation and Mai ntenance Manual s
3 SAFETY REQUI REMENTS

Exposed noving parts, parts that produce high operating tenperature, parts
which nmay be electrically energized, and parts that may be a hazard to
operating personnel shall be insulated, fully enclosed, guarded, or fitted
with other types of safety devices. Safety devices shall be installed so
that proper operation of equipment is not inmpaired. Welding and cutting
safety requirenents shall be in accordance with AWSs 7Z49. 1. Fuel-fired
equi pnent shall be in accordance with NFPA 54,

.4 DELI VERY, STORAGE, AND HANDLI NG

Stored itenms shall be protected fromthe weather, hum dity and tenperature
variations, dirt and dust, or other contam nants. Proper protection and
care of all material both before and during installation shall be the
Contractor's responsibility. Any materials found to be danmaged shall be
repl aced at the Contractor's expense. During installation, piping and
sim | ar openings shall be capped to keep out dirt and other foreign matter.
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1.5 PRQIECT REQUI REMENTS
1.5.1 Verification of D nensions

The Contractor shall becone fanmiliar with all details of the work, verify
all dinensions in the field, and advise the Contracting Oficer of any
di screpancy before perforning any work.

1.5.2 Dr awi ngs

Because of the small scale of the drawings, it is not possible to indicate
all offsets, fittings, and accessories that nmay be required. The
Contractor shall carefully investigate the plunbing, fire protection,
electrical, structural and finish conditions that would affect the work to
be perfornmed and shall arrange such work accordingly, furnishing required
of fsets, fittings, and accessories to neet such conditions. The Contractor
shal |l subnit detail ed draw ngs consisting of:

a. Equipnent |ayouts which identify assenbly and installation details.

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

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

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

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

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

NOTE: Warranties on Navy construction: Warranties
for equi pnment, materials, or design furnished, or
wor kmanshi p perforned by the Contractor or any
subcontractor or supplier, has a duration of one
year fromthe date of final acceptance of the work.
An exception is in nornmal commercial practice |onger
warranty period for particular construction are

gi ven.

An exanple of a typically longer duration period is
the warranty for the chiller refrigeration
conpressor, is typically good for five years. The
Contractor subnmits to the Contracting O ficer al
applicable warranties signed and official prior to
proj ect closeout.

If a longer than one year warranty duration is
desired, it is recommended that the

speci fier/designer survey the chiller nmarket to
determine if the chiller industry normally provides
a longer warranty for all of the subject chiller or
for any major conponents.
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1

A warranty duration of |longer than a year, and not
covered normally by the industry, requires a Level
1l Contracting OFficer's witten determ nation
docunenting that the extra warranty protection is
needed.

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

.6 Warranty

In addition to the warranty requirenents specification in Division 00,
Contract Requirenents, the follow ng major conmponents of the chiller shal
be covered by a warranty of a duration period of five years: [solution
punp,] [heat exchanger,] [burner,] and [ ].

PART 2 PRODUCTS

2.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Mninmumchiller efficiencies will either be
presented in this specification or on the design
drawi ngs. Delete chiller efficiencies in the
specification if efficiencies are shown on the
drawings. |If the efficiencies are shown on the
drawi ngs, reference the applicable ARl standard.

The following is a list of terns which are conmonly
used in regard to efficiency ratings of equipnent
defined within this specification.

COP - Coefficient of Performance (dinmensionless)
EER - Energy Efficiency Ratio (Btuh/Watt)

IPLV - Integrated Part Load Val ue

(di nensi onl ess or kWton)

NPLV - Non- Standard Part Load Val ue

(di mensi onl ess or kWton)

Note that the I PLV ratings presented by

manuf acturers are based upon standard rating

condi tions established by ARI. NPLV ratings on the
ot her hand are based upon site specific rating
conditions. NPLV ratings should be specified in
nost applications. NPLV ratings will be coordinated
with ARl and with the chiller manufacturers

M ni num efficiency ratings for absorption chillers
are defined under paragraph ABSORPTI ON LI QUI D
CHI LLER

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

1 STANDARD COVMERCI AL PRODUCTS

Materi al s and equi prent shall be standard products of a manufacturer

regul arly engaged in the manufacturing of such products, which are of a
simlar material, design and workmanship. The standard products shall have
been in satisfactory comrercial or industrial use for 2 years prior to bid
opening. The 2 year use shall include applications of equiprment and
materials under simlar circunstances and of sinilar size. The 2 years
experience shall be satisfactorily conpleted by a product which has been
sold or is offered for sale on the comercial market through
advertisenents, manufacturer's catal ogs, or brochures. Products having

| ess than a 2 year field service record shall be acceptable if a certified
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record of satisfactory field operation, for not |ess than 6000 hours
excl usive of the manufacturer's factory tests, can be shown. System
components shall be environnentally suitable for the indicated |ocations.

.2 NAMEPLATES

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

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

nmonel .  Aluminumis unacceptable. Nonmenclature (or
systemidentification) should be established by the
desi gner.

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

Maj or equi pment including chillers, water cool ers, heat exchanges, and
notors shall have the manufacturer's nane, address, type or style, nodel or
serial nunber, and catal og nunber on a plate secured to the item of

equi pmrent. Plates shall be durable and |egible throughout equipnent life
and made of [anodized al um nunm [stainless steel] [__ ]. Plates shall be
fixed in promnent |ocations with nonferrous screws or bolts.

.3 ELECTRI CAL WORK

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

NOTE: Show the el ectrical characteristics, notor
starter type(s), enclosure type, and maxi nrumrpm on
the drawi ngs in the equi pmrent schedul es.

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

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

Wher e reduced-voltage notor starters are reconmended
by the manufacturer or required otherw se, specify
and coordinate the type(s) required in Section

26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM  Reduced
voltage starting is required when full voltage
starting will interfere with other electrica

equi prent and circuits and when recomrended by the
manuf acturer. \ere adjustable speed drives (SD)
are specified, reference Section 26 29 23 VARI ABLE
FREQUENCY DRI VE SYSTEMS UNDER 600 VOLTS. The

nmet hods for cal culating the econony of using an

adj ust abl e speed drive is described in UFC 3-520-01
| NTERI OR ELECTRI CAL SYSTEMS

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

a. Provide notors, controllers, integral disconnects, contactors, and
controls with their respective pieces of equipnent, except controllers
i ndi cated as part of motor control centers. Provide electrica
equi prent, including nmotors and wiring, as specified in 26 20 00
| NTERI OR DI STRI BUTI ON SYSTEM  Manual or automatic control and
protective or signal devices required for the operation specified and
control wiring required for controls and devi ces specified, but not
shown, shall be provided. For packaged equi pnent, the manufacturer
shal |l provide controllers including the required nonitors and tinmed
restart.

b. For single-phase notors, provide high-efficiency type,
fractional - horsepower alternating-current nmotors, including notors that
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2.

2.

are part of a system in accordance with NEVA MG 11

c. For polyphase notors, provide squirrel-cage medi um i nduction notors,
including notors that are part of a system and that neet the
efficiency ratings for premiumefficiency notors in accordance with
NEVA MG 1.

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

NOTE: Bracketed sentence "Mdtor bearings..." to be
used for Arny projects only.

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

d. Provide notors in accordance with NENMA Mc 1 and of sufficient size to
drive the |l oad at the specified capacity w thout exceeding the
nanepl ate rating of the notor. Mdtors shall be rated for continuous
duty with the enclosure specified. Mdtor duty requirenents shall allow
for maxi mum frequency start-stop operation and m ni num encountered
i nterval between start and stop. Modtor torque shall be capable of
accel erating the connected |l oad within 20 seconds with 80 percent of
the rated voltage maintained at notor termnals during one starting
period. Provide nmotor starters conplete with thermal overl oad
protection and other necessary appurtenances. [Mtor bearings shall be
fitted with grease supply fittings and grease relief to outside of the
encl osure.]

e. [Were two-speed or variabl e-speed nmotors are indicated, solid-state
vari abl e-speed controllers may be provided to acconplish the sane
function. Use sold-state variable-speed controllers for notors rated.
7.45 kW10 hp or less and adjustable frequency drives for |arger
nmotors.] [Provide variable frequency drives for notors as specified in
Section 26 29 23 VARI ABLE FREQUENCY DRI VE SYSTEMS UNDER 600 VOLTS. ]

4 CHI LLER COVPONENTS

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

NOTE: Coordi nate the type of chiller conponents
required with the type of chiller specified in the
previ ous paragraphs. Conponents define under this
par agraph do not apply to absorption type chillers.
Del ete this paragraph if only absorption type
chillers are specified.

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

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

NOTE: Paragraph "Tools" to be used in Arny projects
only.

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

4.1 Tool s

One conpl ete set of special tools, as recommended by the manufacturer for
field maintenance of the system shall be provided. Tools shall be nounted
on a tool board in the equi pment roomor contained in a tool box as directed
by the Contracting Oficer.
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2.

5 ABSORPTI ON WATER CHI LLER
51 Cener al

Chiller shall be designed, constructed tested, and rated in accordance with
AHRI 560, ASHRAE 15 & 34 and shall bear the appropriate underwiter's

| aboratories (UL) label. [Integrated Part Load Value (I1PLV)] [Application
Part Load Value (APLV)] of [__ ] COP in accordance with AHRI 560

Chiller shall have a mininumcooling COP of [__ ] at part load conditions
in accordance with AHRI 560. Chiller shall be the [single-stage]
[two-stage] hernetic, water-cooled type design. Chiller shall be
[indirectly-fired with [stean] [hot water]] [directly-fired with a [single]
[dual] fuel burner]. [For direct-fired units, ratings for cooling
capacity, fuel consunption, and COP shall be based on the higher heating
value (HHV) or the specific type of fuel utilized.] Chiller exterior
surfaces shall be factory painted, finished, and insul ated as applicabl e.

.5.2 Assenbl y

Unl ess necessary for delivery purposes, chiller shall be assenbl ed,

| eak-tested, charged, and adjusted at the factory. 1In lieu of delivery
constraints, a chiller may be assenbl ed, |eak-tested, charged, and adjusted
at the job site by a factory representative. Unit conponents delivered
separately shall be sealed and charged with a nitrogen hol di ng charge.

Unit assembly shall be completed in strict accordance with manufacturer's
reconmendat i ons.

.5.3 Qper ation

Chiller shall operate within capacity range and speed recommended by the
manuf acturer. Parts wei ghing 50 pounds or nore whi ch nust be renoved for

i nspection, cleaning, or repair shall have lifting eyes or lugs. Chiller
shal |l be provided with insulation on surfaces subject to sweating including
the water cooler and water boxes. Chiller shall be provided fromthe
factory with a single point wiring connection for incomng power supply.
Magneti c across-the-line notor starters with overload protection shall be
provi ded for each factory supplied punp. Chiller shall include all
customary auxiliaries deened necessary by the manufacturer for safe,
controll ed, automatic operation of the equipnment. Unit shall be capable of
operating automatically and conti nuously between 10 percent and 100 percent
of full | oad.

.5.4 Component s

Chiller shall include the follow ng as a nini mum

a. Absorber, evaporator, and condenser

b. [Generator] [First and second stage generators]

c. Refrigerant, absorber, and inhibitor solutions

d. [Low] [Low and high] tenperature heat exchanger(s)

e. Self-contained, hernetically sealed, self lubricating, water cool ed,
refrigerant and solution punps. Punps shall be direct coupled with the

not or and shall include isolation val ves.

f. Anticrystallization or automatic decrystallization system
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g. [Factory-installed conbustion burner assenmbly and pre-piped fuel train]
h. [Cooling/heating switch val ve]

i. [Exhaust gas economi zer]

j. [Automatic][Manual] purge system

k. Chiller controls package

. Interconnecting piping and wiring

m [ G ooved nechanical] [Flanged] [Wel ded] connections for water boxes

n. Refrigerant spray nozzles

0. Factory-nounted structural steel base (welded or bolted) or support |egs

p. Thernoneters and sight glasses to allow visual inspection of unit
operation. Mercury shall not be used in thernoneters.

.5.4.1 Absor ber, Evaporator, Condenser & Cenerator

The absorption unit shall be of the shell-and-tube type construction which
shal | be designed, constructed, tested, and certified in accordance with
ASME BPVC SEC VI Dl1. The absorber, evaporator, and condenser shall be
suitable for not less than [150] [250] working pressure. The generator
shal | have a heating nmediumof [stean] [hot water]. The absorption unit
may be enclosed in one or two shells with renpvabl e water boxes or heads.
Condenser tubes shall be seanl ess copper or copper-nickel. Generator tubes
shal | be seamn ess copper-nickel. Absorber and evaporator tubes shall be

ei ther seaml ess copper or seam ess copper-nickel. Tube ends shall be
rolled into or silver brazed to tube sheets. Al copper or copper-nicke
tubes shall be seam ess and be in accordance with ASTM B 395/ B 395N.. [ For
doubl e effect absorption chiller[/heaters], first stage concentrator tubes
shall be titaniumand the steamcircuit shall conply with

ASME BPVC SEC VI D1. Double effect absorption chillers[/heaters] shal

be equi pped with capacity nmodul ation to control solution flow entering and
| eaving the first stage concentrator.]

.5.4.2 Tube Bundl es

Provi de sufficient clearance between tubes and an adequate number of
support sheets, with tubes fitted in the sheets, to prevent chafing of
tubes or crevice corrosion due to uneven tube expansion, vibration, or

pul sation. Holes in the tube sheets shall not have sharp corners. Each
tube shall be renovable, in one piece, through holes individually provided
for it in tube and support sheets. Water velocities through cooler,
condenser and absorber tubes shall range fromless than 3 to 12 fps.
Condenser shall be [single] [double]-tube bundle type.

.5.4.3 Heads

Provi de renovabl e, wel ded-steel or cast-iron heads for external steam and
wat er connections to pernmit access to tubes for inspection and cl eaning.
Design and test water spaces for a working pressure of not |ess than 150
psig. Water spaces that are not subject to the ASME Code, due to the size
or other limtations, shall be tested at a pressure of not less than 1.5
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times the working pressure.
.5.4.4 Purge System

Provide chiller with an [automatically] or [manually] controlled purge
system consi sting of a notor driven, jet type, or viscosity type, high
vacuum punp with separators, pipe connections, and controls. Provide
positive protection against return air to unit when evacuator is not in
operati on.

.5.4.5 Crystallization

Provide for automatic decrystallization or anti-crystallization, in
accordance with manufacturer's standard. |f decrystallization is used,
provi de and arrange for supplenental heating elenents if required for
aut omati c operation.

.5.4.6 Ref ri gerant and Absor ber

Refrigerants shall be distilled or deionized water. Absorbent shall be
['i t hi um bromi de.

Absorber unit shall be fully charged with water and a nontoxi c absorber
after installation. Refrigerant and inhibitors shall not generate filns
that woul d reduce machi ne efficiency by coating tubes. The corrosion

i nhi bitor shall not cause the solution to be classified as hazardous waste
under the Resource Conservation and Recovery Act.

.5.5 Conbusti on Burner Assenbly

Chiller shall be provided with a forced draft, flame retention type burner
and fuel train assenbly. Burner shall be the [single] [dual] fuel type
capabl e of burning [natural gas] [propane] [and] [nunmber 1 fuel oil]

[ nunmber 2 fuel oil] [diesel]. Burner and fuel train shall be listed by the
underwriters | aboratories (UL). Burner assenbly shall be provided with al
pressure regul ators, switches, controls, ignition system blower fans, and
ot her devices required for proper and safe operation of the burner. Burner
assenbly shall be equipped with an external primary-secondary air ratio
adjustrent that allows adjustment w thout dismantling the burner. Burner
controls shall allow either manual or automatic burner operation. Fue
changeover shall be acconplished [by a manual fuel changeover switch]
[automatical ly as indicated].

.5.6 Control s Package

Chiller shall be provided with a conplete factory nounted and prew red
electric or mcroprocessor based control system Controls package shall be
[unit-nmounted] [floor-nounted where indicated] which contains as a m ninmm
a digital display or acceptable gauges, an on-auto-off switch, notor
starters, power wiring, control wiring, and disconnect switches. Controls
package shall provide operating controls, monitoring capabilities,
programabl e setpoints, safety controls, and EMCS i nterfaces as defined

bel ow.

.5.6.1 Operating Controls

Chiller shall be provided with the follow ng adjustable operating controls
as a mni mum
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a. Leaving chilled water tenperature contro
b. Systemcapacity control to adjust the unit capacity in accordance with
the system | oad and the progranmabl e setpoints. Controls shal
automatically re-cycle the chiller on power interruption
2.5.6.2 Moni toring Capabilities
Duri ng normal operations, the control system shall be capable of nonitoring
and displaying the follow ng operating paraneters. Access and operation of
di splay shall not require opening or renoving any panels or doors.
a. Entering and leaving chilled water tenperatures
b. Entering and | eaving condenser water tenperatures
c. Refrigerant and sol ution tenperatures
d. GCenerator pressures and tenperatures
e. Self diagnostic
f. Operation status
g. Operating hours
h. Number of starts
i. Nunber of purge cycles over the |ast 7 days
2.5.6.3 Pr ogrammabl e Set poi nts
The control system shall be capable of being reprogrammed directly at the
unit. No paraneters shall be capable of being changed w thout first
entering a security access code. The progranmabl e setpoints shall include
the following as a m ni mum
a. Leaving Chilled Water Tenperature
b. Leaving Condenser \Water Tenperature
c. Tinme dock/Cal endar Date
2.5.6.4 Safety Controls with Manual Reset

Chiller shall be provided with the follow ng safety controls which
automatically shutdown the chiller and which require manual reset.

a. Refrigerant or solution punp thermal or current overl oad
b. Low refrigerant tenperature

c. Loss of chilled water

d. Loss of condenser water

e. Hi gh or |ow condenser water tenperatures

f. Power failure
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g. GCenerator high tenperature or pressure
h. Low solution |evel

i. [Burner or related combustion nal function]

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

NOTE: Safeties shall be per UL Standards 795 G|
for Heating Equi prent and 726 Q| for Direct-Fired
Water Chilling-Heating Units]

R S I b S O S I I R I I R S S O b R S I I O
j. [Burner controls and [gas] [oil] train.]
2.5.6.5 Renote Al arm

During the initiation of a safety shutdown, the control system shall be

capabl e of activating a renote alarmbell. |In coordination with the
chiller, the Contractor shall provide an alarmcircuit (including
transfornmer if applicable) and a mininum4 inch diameter alarmbell. A arm
circuit shall activate bell in the event of machine shutdown due to the

chiller's nmonitoring of safety controls. The alarmbell shall not sound
for a chiller that uses | ow pressure cutout as an operating control.

2.5.6.6 Ener gy Managenment Control System (EMCS) Interface
The control system shall be capable of comrunicating all data to a renote
i ntegrated DDC processor through a single shielded cable. The data shal
include as a mninumall systemoperating conditions, capacity controls,
and safety shutdown conditions. The control systemshall also be capable
of receiving at a mninumthe foll owi ng operating comuands.
a. Rermote Unit Start/Stop
b. Renote Chilled Water Reset
c. Renpote Condenser Water Reset

2.6  ACCESSORI ES

2.6.1 Cl eani ng Brushes

Furnish chiller with two brushes, having jointed rods, suitable for
cl eani ng evaporator and condenser tubes.

2.6.2 Gasket s

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

2.6.3 Bolts and Nuts
Bolts and nuts, except as required for piping applications, shall be in
accordance with ASTM A 307. The bolt head shall be nmarked to identify the

manuf acturer and the standard with which the bolt conplies in accordance
with ASTM A 307.
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2.

2.

7 FABRI CATI ON
7.1 Factory Coati ng
Unl ess ot herwi se specified, equipnment and conponent itens, when fabricated

fromferrous netal, shall be factory finished with the nmanufacturer's
standard fi ni sh.

. 7.2 Factory Applied Insul ation

Chiller shall be provided with factory installed insulation on surfaces
subj ect to sweating including the water cool er, suction |ine piping,

economi zer, and cooling lines. |Insulation on heads of coolers may be field
appl i ed, however it shall be installed to provide easy removal and

repl acenent of heads w thout damage to the insulation. As a m ninmm
factory insulated itens installed indoors shall have a flane spread i ndex
no hi gher than 75 and a snoke devel oped i ndex no hi gher than 150. Factory
insulated itens (no jacket) installed indoors and which are located in air
pl enuns, in ceiling spaces, and in attic spaces shall have a flame spread

i ndex no higher than 25 and a snoke devel oped i ndex no hi gher than 50.

Fl ame spread and snoke devel oped i ndexes shall be determ ned by ASTM E 84.

I nsul ation shall be tested in the sane density and installed thickness as
the material to be used in the actual construction. Material supplied by a
manufacturer with a jacket shall be tested as a conposite material.

Jackets, facings, and adhesives shall have a flane spread i ndex no higher
than 25 and a snoke devel oped i ndex no higher than 50 when tested in
accordance with ASTM E 84.

. 8 SUPPLEMENTAL COVPONENTS/ SERVI CES

.8.1 Chargi ng and Testing

Unl ess fully assenbl ed, tested, evacuated, and charged at factory,
conponents shall be dried and sealed to prevent corrosion of interna
surfaces prior to field assenbly. Assenble, test, evacuate, and charge
units under supervision of manufacturer's representative. Periodic tests
shall be readily nade on the concentration of the inhibitor and Iithium
brom de solution with a field test kit furnished by the manufacturer, or as
recomended by the manufacturer.

.8.2 Chill ed and Condenser Water Piping and Accessories

Chill ed and condenser water piping and accessories shall be provided and
installed in accordance with Section 23 64 26 CHI LLED, CHI LLED HOT, AND
CONDENSER WATER PI PI NG SYSTEMS

.8.3 Cool i ng Tower

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

.8.4 Tenperature Controls

Chiller control packages shall be fully coordinated with and integrated
[into the tenperature control systemspecified in Section 23 00 00 AIR
SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEMS, 23 09 23.13 20
BACnet Direct Digital Control Systenms for HVAC and 23 09 23 DI RECT DI G TAL
CONTROL FOR HVAC AND OTHER LOCAL BUI LDI NG SYSTEMS] [into the existing
air-conditioning systen.
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PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Installation of absorption chiller systens including naterials,
installation, workmanship, fabrication, assenmbly, erection, exam nation,
i nspection, and testing shall be in accordance with the manufacturer's
witten installation instructions, including the foll ow ng:

[(1) Wwater chiller - installation instructions]

101 Connections to Existing Systemns

Notify the Contracting Officer in witing at |east 15 cal endar days prior
to the date the connections are required. Obtain approval before
interrupting service. Furnish materials required to make connections into
exi sting systens and perform excavating, backfilling, conpacting , and

ot her incidental |abor as required. Furnish |abor and tools for naking
actual connections to existing systens.

.1.2 Mechani cal Room Ventil ati on

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

. 1.3 Field Applied Insulation

Field installed insulation shall be as specified in Section 23 07 00
THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS, except as defined differently
her ei n.

1.4 Fiel d Painting

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

.2 MANUFACTURER S FI ELD SERVI CE

The services of a factory-trained representative shall be provided for
[ ] days. The representative shall advise on the follow ng:

Absorption Units:
(1) Testing and evacuati on.

(2) Charging the nmachine with Iithium bronide solution and
refrigerant water (distilled or dem neralized water).

(3) Starting the machine.

.3 CLEANI NG AND ADJUSTI NG

Equi pment shall be wiped clean, with all traces of oil, dust, dirt, or
pai nt spots renmoved. Tenporary filters shall be provided for all fans that
are operated during construction, and new filters shall be installed after
all construction dirt has been renobved fromthe building. Systemshall be
mai ntained in this clean condition until final acceptance. Bearings shal
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be properly lubricated with oil or grease as reconmended by the

manuf acturer. Belts shall be tightened to proper tension. Control valves
and ot her miscel |l aneous equi prent requiring adjustnment shall be adjusted to
setting indicated or directed. Fans shall be adjusted to the speed

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

adj usting, and bal ancing shall be as specified in Section 23 05 93

TESTI NG, ADJUSTI NG AND BALANCI NG FOR HVAC.

.4 FI ELD ACCEPTANCE TESTI NG
4.1 Test Pl ans

a. Mnufacturer's Test Plans: Wthin [120] | ] cal endar days after
contract award, submit the follow ng plans:

[ Absorption water chiller - field acceptance test plan]

Fi el d acceptance test plans shall be devel oped by the absorption
chiller manufacturer detailing recomended field test procedures
for that particular type and size of equipnent. Field acceptance
test plans devel oped by the installing Contractor, or the

equi pnent sal es agency furnishing the equipnent, will not be
accept abl e.

The Contracting Officer will review and approve the field
acceptance test plan for each of the listed equipment prior to
comrencenent of field testing of the equiprment. The approved
field acceptance tests of the absorption chiller and subsequent
test reporting.

b. Coordinated testing: |Indicate in each field acceptance test plan when
work required by this section requires coordination with test work
requi red by other specification sections. Furnish test procedures for
the sinultaneous or integrated testing of tower system controls which
interlock and interface with controls factory prewired or externa
controls for the equi pnent provided under [Section 23 09 23 DI RECT
DI G TAL CONTROL FOR HVAC AND OTHER LOCAL BUI LDI NG SYSTEMS] [ Secti on
23 09 53.00 20, SPACE TEMPERATURE CONTROL SYSTEMS] [ Section
23 09 23.13 20, BACNET DI RECT DI G TAL CONTROL SYSTEMS FOR HVAC] .

c. Prerequisite testing: Absorption chillers for which performance
testing i s dependent upon the conpletion of the work covered by Section
23 05 93 TESTI NG ADJUSTI NG AND BALANCI NG FOR HVAC must have that work
conpleted as a prerequisite to testing work under this section
Indicate in each field acceptance test plan when such prerequisite work
is required.

d. Test procedure: Indicate in each field acceptance test plan each
equi prent manufacturers published installation, start-up, and field
acceptance test procedures. Include in each test plan a detail ed

st ep-by-step procedure for testing automatic controls provided by the
manuf act urer.

Each test plan shall include the required test reporting forns to be
conpl eted by the Contractor's testing representatives. Procedures
shall be structured to test the controls through all nodes of
control to confirmthat the controls are performng with the
i nt ended sequence of control
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Controller shall be verified to be properly calibrated and have the
proper set point to provide stable control of their respective
equi prent .

Performance variables: Each test plan shall |ist performance vari abl es
that are required to be neasured or tested as part of the field test.

Include in the listed variables performance requirenments indicated on
t he equi pnment schedul es on the design drawings. Chiller
manuf acturer shall furnish with each test procedure a description
of acceptable results that have been verifi ed.

Chiller manufacturer shall identify the acceptable Iinmts or tol erance
wi t hi n which each tested performance variabl e shall acceptably
oper at e.

Job specific: Each test plan shall be job specific and shall address
the particular cooling towers and particular conditions which exist in
this contract. GCeneric or general preprinted test procedures are not
accept abl e.

Speci al i zed conponents: Each test plan shall include procedures for
field testing and field adjusting specialized conponents, such as hot
gas bypass control valves, or pressure val ves.

Testing

Each absorption chiller systemshall be field acceptance tested in
conpliance with its approved field acceptance test plan and the
resulting following field acceptance test report subnmitted for approval:

[ Absorption water chiller] - field acceptance test report

Manuf acturer's recommended testing: Conduct the nmanufacturer's
recommended field testing in conpliance with the approved test plan
Furnish a factory trained field representative authorized by and to
represent the equi pnent manufacturer at the conplete execution of the
field acceptance testing.

Qperational test: Conduct a continuous 24 hour operational test for
each item of equi pment. Equi pnent shutdown before the test period is
conpl eted shall result in the test period being started again and run
for the required duration. For the duration of the test period,
conpil e an operational |og of each item of equipnent. Log required
entries every two hours. Use the test report forms for |ogging the
operational vari abl es.

Notice of tests: Conduct the manufacturer's recommended tests and the
operational tests; record the required data using the approved
reporting forms. Notify the Contracting Officer in witing at |east 15
cal endar days prior to the testing. Wthin 30 cal endar days after
acceptabl e conpletion of testing, submt each test report for review
and approval .

Report forns: Type data entries and witing on the test report fornmns.
Conpl eted test report forns for each item of equi pment shall be

revi ewed, approved, and signed by the Contractor's test director. The
manufacturer's field test representative shall review, approve, and
sign the report of the manufacturer's recomended test. Signatures
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3.

3.

shal | be acconpani ed by the person's nane typed.

f. Deficiency resolution: The test requirenments acceptably net;
deficiencies identified during the tests shall be corrected in
conpliance with the nmanufacturer's recomendati ons and corrections
retested in order to verify conpliance.

5  SYSTEM PERFORMANCE TESTS
5.1 General Requirenents

Bef ore each refrigeration systemis accepted, tests to denonstrate the
general operating characteristics of all equipnent shall be conducted by a
regi stered professional engineer or an approved manufacturer's start-up
representative experienced in systemstart-up and testing, at such times as
directed. Tests shall cover a period of not less than [48] [__ ] hours
for each system and shall denonstrate that the entire systemis functioning
in accordance with the drawi ngs and specifications. Corrections and

adj ustrents shall be made as necessary and tests shall be re-conducted to
demonstrate that the entire systemis functioning as specified. Prior to
accept ance, service valve seal caps and bl anks over gauge points shall be
installed and tightened. Any refrigerant |ost during the system startup
shall be replaced. |If tests do not denbnstrate satisfactory system
performance, deficiencies shall be corrected and the system shall be
retested. Tests shall be conducted in the presence of the Contracting
Oficer. Water and electricity required for the tests will be furnished by
the Government. Any material, equiprment, instrunments, and personne
required for the test shall be provided by the Contractor. Field tests
shal | be coordinated with Section 23 05 93 TESTING ADJUSTI NG AND
BALANCI NG FOR HVAC.

.5.2 Test Report

The report shall docunment conpliance with the specified performance
criteria upon conpletion and testing of the system The report shal

i ndi cate the nunber of days covered by the tests and any concl usions as to
the adequacy of the system The report shall also include the follow ng
informati on and shall be taken at |east three different tinmes at outside
dry-bul b tenperatures that are at least 3 degrees C 5 degrees F apart:

a. Date and outside weather conditions.
b. The load on the system based on the follow ng:

(1) For absorption units, the cooling water pressures and
tenperatures entering and exiting the absorber and condenser
Al'so the refrigerant solution pressures, concentrations, and
tenperatures at each neasurable point within the system

(2) Running current, voltage and proper phase sequence for each
phase of all notors.

(3) The actual on-site setting of all operating and safety controls.

(4) Chilled water pressure, flow and tenperature in and out of the
chiller.

(5) The position of the [capacity-reduction gear] [gas supply
control valve] [fuel oil supply valve] at machine off, one-third
| oaded, one-half |oaded, two-thirds | oaded, and fully | oaded.
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3.

6 DEMONSTRATI ONS

Contractor shall conduct a training course for the operating staff as
designated by the Contracting Oficer. The training period shall consist
of atotal [__ ] hours of normal working tinme and start after the system
is functionally conpleted but prior to final acceptance tests. The field
posted instructions shall cover all of the itens contained in the approved
operation and mai ntenance manual s as well as dempnstrations of routine

mai nt enance operati ons.

-- End of Section --
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