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SECTI ON 23 81 23.00 20

COVPUTER ROOM Al R CONDI TI ONI NG UNI TS
02/10

NOTE: This gui de specification covers the

requi renents for heating, ventilating, and cooling
(HVAC) equi prent for conputer roomair conditioning
Units (CRACUs).

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

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

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

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

NOTE: Equi prrent i ncl udes cool i ng equi pnent | ess than
211 KW 720,000 Btuh, and heating equi pnent |ess than
117 KW 400, 000 Bt uh

Use the nost efficient, conpetitively avail able
CRACU for which there are at |least two products
avai l abl e for the indicated ranges of

conparability. Design paranmeters for each item of
equi prent shall be indicated on the draw ngs

i ncludi ng capacity, efficiency, sound ratings, notor
speeds, electrical characteristics, and speci al
features.

System requi renents nust conformto UFC 3-410-01
"Heating, Ventilating, and Air Conditioning Systens".

*% *% *% *% *% *% *% *% *% *%%
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PART 1 GENERAL

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

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

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

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

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

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

ANSI / ASHRAE 15 & 34 (2016) ANSI/ASHRAE Standard 15-Safety
Standard for Refrigeration Systems and
ANSI / ASHRAE St andard 34- Desi gnation and
Safety Classification of Refrigerants

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

ASHRAE 55 (2010) Thernmal Environnmental Conditions
for Human Cccupancy

ASHRAE 62.1 (2010) Ventilation for Acceptable |ndoor
Air Quality

ASME | NTERNATI ONAL ( ASMVE)

ASME B16. 22 (2013) Standard for Wought Copper and
Copper Alloy Solder Joint Pressure Fittings
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ASME B16. 26 (2013) Standard for Cast Copper Alloy
Fittings for Flared Copper Tubes

ASME B31.1 (2016; Errata 2016) Power Piping

ASME B31.5 (2016) Refrigeration Piping and Heat
Transfer Conponents

ASME BPVC (2010) Boiler and Pressure Vessels Code
ASTM | NTERNATI ONAL ( ASTM

ASTM B280 (2016) Standard Specification for Seanl ess
Copper Tube for Air Conditioning and
Refrigeration Field Service

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

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

ETL TESTI NG LABORATORI ES ( ETL)

ETL DLP (updat ed continuously) ETL Listed Mark
Directory

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

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

U S. ARMY CORPS OF ENG NEERS ( USACE)

EM 1110- 2- 1424 (2016) Engi neering and Design --
Lubri cants and Hydraulic Fluids

UNDERWRI TERS LABORATORI ES (UL)

UL Elec Equip Dr (2011) Electrical Appliance and
Utilization Equi pment Directory

1.2  SYSTEM DESCRI PTI ON
Provide [new][and nodify existing] conputer roomair conditioning unit[s]
(CRACU) conpl ete and ready for operation. Size equipnent based on Design
Manual CS fromthe Air Conditioning Contractors of Anerica; do not oversize.

1.3 SUBMITTALS
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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 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 submttal
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 submttal tags may be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenent System (RMS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

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

Use the "S" classification only in SD-11 O oseout
Submittals. The "S" following a submttal 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.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkk kkkkkkkkkkkkkkkkkkkkkkhkhkhkkkkkxk

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 Government.] Submittals with an "S" are for inclusion in the

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

SUBM TTAL PROCEDURES:

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

NOTE: For LANTNAVFACENGCOM proj ects, Contractor
submittals for the CRACU s shall be Contracting

O ficer approved by NAVFAC LANT Mechani cal Design
Branch, in spite of who is the Designer of Record.
Ensure that Section 01 33 00 SUBM TTAL PROCEDURES,
par agr aph SUBM TTALS RESERVED FOR NAVFAC LANT
APPROVAL covers this submittal requirenent.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

SD- 03 Product Data
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Conmputer roomair conditioning units; ¢, [___ 1]
Space tenperature control systemdrawings; C, [___ 1]
Filters

Refrigerants: Provide SDS sheets for all refrigerants

SD-06 Test Reports

NOTE: Specify factory tests for CRACUs with a
capacity greater than 52,700 W 180, 000 Btuh

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhhkhhkkkkkkkkkkkkkhhkhhhkkkxkx

CRACU Production Schedul e and Factory Test Schedule; ¢, [ 1]
Manuf acturer's Factory Test Plans; ¢, [__ 1]
Factory Test Reports; ¢, [___ 11
Field Test Schedule; ¢, [___ 1]
Manufacturer's Field Test Plans; G, [__ 1]
Field Test Reports; C[, [___ 1]
Aquatic Toxicity
SD-07 Certificates
Certificate of Specification Conpliance;, G, [___ 11

Credentials of the Manufacturer's Field Test Representative; (,

L1

SD- 08 Manufacturer's Instructions
Installati on Manual for Each Type of CRACU
SD-10 Operation and Mai ntenance Data

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

Conputer Room Air Conditioning Units, Data Package 4; ¢, | 1]

SD-11 C oseout Submittals

Energy Efficient Equi prment for Conputer Room Air Conditioning Units;
S

Ozone Depl eting Substances; S

I ndoor Air Quality During Construction; S
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1.4 CGZONE DEPLETI ON POTENTI AL

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: EPA, per the Significant New Alternative
Policy rule, reviews refrigerant substitutes on the
basi s of ozone depletion potential, global warm ng
potential, toxicity, flammbility, and exposure
potential. Lists of acceptable and unacceptabl e
substitutes are updated several tinmes each year. A
chronol ogi cal |ist of SNAP updates is available at
http://www.epa.gov/ozone/snap/refrigerants/lists/index.htmi

or fromthe stratospheric ozone information hotline
at 1 (800) 296-1996. Reducing ozone depletion and
gl obal warming potential by reducing or elimninating
CFC, HCFC, and Halon use in air conditioning

equi prent i s required

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

Equi prent using refrigerants R 11, R 12, R 113, R 114, R- 115, R-500, or
refrigerants with ozone depletion factor (ODF) greater than [0.0][__ ],
or refrigerants containing CFCs [or HCFCs] [or Hal ons] shall not be
permitted. Refrigerant shall be an approved alternative refrigerant per
EPA's Significant New Alternative Policy (SNAP) listing

1.5 ENVI RONVENTAL REQUI REMENTS

For proper Indoor Environmental Quality, maintain positive pressure within
the building. Ventilation shall nmeet or exceed ASHRAE 62.1 and al

publ i shed addenda. Meet or exceed filter nmedia efficiency as tested in
accordance with ASHRAE 52.2. Thernal confort shall neet or exceed ASHRAE 55.

PART 2 PRODUCTS
2.1 PRODUCT SUSTAI NABI LI TY CRI TERI A

For products in this section, where applicable and to extent all owed by
performance criteria, provide and docunent the foll ow ng:

2.1.1 Energy Efficient Equipnment for Conputer Room Air Conditioning Units

Provi de conputer roomair conditioning units nmeeting the efficiency
requirenents as stated within this section and provi de docunentation in
conformance with Section 01 33 29 SUSTAI NABI LI TY REPORTI NG par agr aph ENERGY
EFFI Cl ENT EQUI PMVENT

2.1.2 Ozone Depl eting Substances

Conputer roomair conditioning units nust not use CFC- based refrigerants,
and nust have an Ozone Depletion Potential (ODP) no greater than 0.0, with
exception to R-123, in conformance with this section. Provide
docunentation in conformance with Section 01 33 29 SUSTAI NABI LI TY REPORTI NG
par agr aph OZONE DEPLETI NG SUBSTANCES

2.2 COVPUTER ROOM Al R CONDI TI ONI NG UNI TS ( CRACU)

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: The indoor conponents of CRACU are inherently
noi sy. In noise sensitive areas, designers should
take steps to attenuate CRACU generated sound.
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Det ermi ne the maxi num accept abl e sound level limt
for the application in NC I evel or dbA and add the
limt to the CRACU equi prent schedule. This sound
| evel conpliance may be verified by the CRACU
factory and field tests.

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

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: Designers should |ocate the floor registers
in a raised floor systemas far fromthe CRACU as
possi ble to reduce direct sound transm ssion from
the unit to the conditioned space.

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

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

NOTE: Designers should indicate the mandatory
routing of piping around the floor stand of a
downfl ow CRACU in their piping plan view and pipi ng
details. Ensure, by dinensioning of piping details,
that no piping interferes with the air flow

per formance of the CRACU

kkkkkkkkkkkkkkkkkkkkkkkkkkhkkhkkkkkkkkkkkkkhk *kkkkkkkkkkkkkkkkkkk

NOTE: Refer to ASHRAE 90. 1-2010 Tabl e 6.8. 1K for
the minimum efficiency requirenents of air

conditi oners and condensing units serving conputer
rooms.

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

ANSI / ASHRAE 15 & 34. Provide self-contained units, designed, [and] factory
assenbl ed[, and factory tested]. Unit shall be listed in UL Elec Equip Dir
or ETL DLP for conputer room application. Equipnment shall [have a mnininmm

sensi bl e coefficiency of performance (SCOP-127) of [__ ]1. Unit shal
i nclude room cabi net and frane, [floor stand, ]Jfan section, filter section
cooling coil, reheat coil, humdifier, [conpressors], [condensers],

controls, and, interconnecting piping internal to the CRACU
2.1 Cabi net and Frane

.2.1.1 Unit Cabi net

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

NOTE: A doubl e-sl oped pan prevents water from
standi ng and stagnating in the pan

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

Unit frane shall be minimum2.0 mllinmeter 14 gage wel ded steel tubes or
steel angles and shall be mll-galvanized or coated with an epoxy finish
or an approved manufacturer's standard finish, if equivalent.

Exterior panels shall be furniture grade steel sheet, mnimmof 1.0 mm 20
gage, mll-gal vanized or coated with a corrosion-inhibiting epoxy finish
or an approved equivalent finish. MII galvanized sheet netal shall be
coated with not |less than 380 gram of zinc per square nmeter 1.25 ounces of
zinc per square foot of two-sided surface. MII rolled structural stee
shal | be hot-dip gal vani zed or prinmed and painted. Cut edges, burns and
scratches in hot-dip gal vani zed surfaces shall be coated w th gal vani zi ng
repair coating.
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Provi de renovabl e panel for access to controls without interrupting
airflow. Panels shall be gasketed to prevent air |eakage under system
operating pressure and shall be renovable for service access wi thout the
use of special tools. Condensate pans shall be mininum1.0 mllineter 22
gage [Type 304 stainless steel][plastic], non-corroding, double-sloped, and
shal | be piped to drain.

Exterior surfaces of cabinets constructed of mll-gal vani zed steel shall be
finished by the manufacturer's standard enanel finish in [the
specified][the indicated] color

CRACU manuf acturer's standard cabinet materials and finishes will be
acceptable if considered equivalent to the above requirenments by the
Contracting Oficer.

[2.2.1.2 Cabinet Interiors Sound Attenuation

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

NOTE: For CRACU interior cabinets |ocated in spaces
whi ch require | ow sound | evel s because of

i nteraction requirenments of the operating personnel
sel ect desired sound attenuation nethods specified
in this paragraph. In noise sensitive areas,
specifiers should take special steps to attenuate
CRACU gener at ed sound, such as using the two inch
foamrequirenment, in lieu of the fiber glass

insulation

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

Provide a factory-installed sound attenuation systemin the interior of the
CRACU cabi net .

[ CRACU cabi net panels interior shall be provided with 25 millimeters of 24
kil ogram per cubic neter one inch of 1 1/2 pound per cubic foot
neoprene-coated fiber glass insulation on interior of cabinet panels.

I nsul ation shall be applied to the cabinet panels with 100 percent adhesive
coverage and both the insulation and the adhesive shall conformto NFPA 90A.

I CRACU cabi net panels interior shall be provided with minimum50 nmillineters
two inch thick acoustical sound absorbing foamw th a m ni num Noi se
Reducti on Coefficient (NRC) of 0.85

]I Conpressors located in CRACU interior cabinets shall be either wapped in a
sound absorbing insul ati ng bl anket or enclosed in its' own sound absorbi ng
i nsul ated nini -cabinet inside of the larger CRACU interior cabinet.

]I Fans and conpressors located in the CRACU interior cabinet shall be
provided with vibration isolators between their respective support franes
and the cabi net fram ng.

] CRACU manufacturer's standard interior cabinet sound attenuation nmaterials
and finishes will be acceptable if considered equivalent to the above
requirenents by the Contracting O ficer

12.2.2 Fan Section

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk

NOTE: For CRACU units of sizes 6 tons and nore,
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2.

specify dual V-belt fan drives.

*kkkkkkkkkkkkkkkkkkkkkkk kkkkkkkkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkkhkhkhkk

Fans which force air through coils into conputer rooni{s] shall have belt
drives and adjustabl e sheaves sized to ensure achi evenent of design air
flow by field adjustnents. Fan system design shall be such that design air
fl ow shall be achi eved at the m dpoint of sheave adjustnent.

The supply air fan shall be AMCA certified, double-inlet/double-wdth, and
equi pped with forward-curved bl ades wheel. The supply air fan shall be
statically and dynam cal ly bal anced and equi pped with V-belt drive. The
fan shall have self-aligning, permanently lubricated ball bearings with a
mnimumlife span of 100,000 hours. Assess potential effects of |ubricant
on aquatic organisns in accordance with ASTM D6081 and subnit aquatic
toxicity reports. Assess biodegradation in accordance with ASTM D5864. In
accordance with EM 1110-2-1424 Chapter 8, aquatic toxicity shall exceed
1,000 ppm at LL50 and bi odegradation shall exceed 60 percent conversion of
carbon to carbon dioxide in 28 days.

Provide [V-belt drive][dual V-belt drive] sized for 200 percent of the
mot or namepl ate rating. Fan speed shall be adjustable with cast iron
variable pitch pulleys. Sheaves shall be within the niddl e one third of
t he sheave adjustnent range.

The fan notor shall be drip-proof with NEMA rated frane, inherent overl oad
protection, and sliding adjustable notor base. The nmaxi mum vibrations
shall not exceed 0.05 nm2 nils in any plane.

. 2.3 Cool i ng Coi

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

NOTE: Indicate on the design draw ngs the m nimum
requi red head for the coil condensate punp.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

Provide AHRI 410 coils and slope for drainage. Coil shall be constructed

of seaml ess copper tubes with plate alum numfins. |[|ndoor and outdoor
coils shall be matched and from sanme manufacturer. Use a | ow sensible heat
ratio for nore noisture renoval. Each coil, in the production process,

shall be individually tested at 2200 kPa 320 psi with conpressed air under
water and verified to be air tight. [Provide DX coil conmplete with a
distributor and thernostatic expansion valve with external equalizer.]

[ Provide hydronic coils conplete with drain and vent connections.]

[ Provi de condensate drain pan of stainless steel construction with

nonf errous connections and internal trap, and a condensate punp system
complete with integral punp di scharge check valve, integral float swtch
reservoir, and punp and notor assenbly.]

2.4 Filters

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: MERV 13 filters are typically at |east 6

i nches deep with 0.8 inch wg pressure drop or

hi gher, making themonly feasible in applied,
belt-driven central station air handling units.

Term nal equi pnent or smaller packaged rooftop

equi prent cannot achieve this level of filtration or
generate the static pressure needed to deliver
proper airflow when using this high efficiency
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filtration. Typically MERV 6 or 8 is the highest
efficiency filter that can be applied for that

equipment.
Provide UL listed [50] [100] [__ ] m{2] [4] [___ ] inches thick deep
pl eated fiberglass throwaway type filters. [Additionally, provide
[50)[___ ] nm[2] [ ] inches thick deep pleated fiberglass throwaway

type pre-filters.] Provide filtration media with a M ninum Efficiency
Reporting Value (MERV) of [6][8][13] as determnined by ASHRAE 52.2. Provide
one conplete spare filter bank set for installation prior to fina
acceptance testing covered in Part 3 of this section.

2.2.5 Reheat Coi

[ Provide AHRI 410 reheat coils and slope for drainage. Provide coi
constructed of seanl ess copper tubes with plate alum numfins. Each coil
in the production process, shall be individually tested at 2200 kPa 320 ps
with conpressed air under water and verified to be air tight.

Il Provide electric reheat coils with low watts density. The electric reheat
coils shall be enclosed in 304 stainless steel tubes and 304 stainless
steel fins. Provide nodulating control of the electric reheat coils by
[multiple stages][ or J[Silicon Controlled Rectifier (SCR).] Provide UL or
ETL listed safety switches to protect system from overheati ng.

12.2.6 Humidifier

Hum di fier section shall include liquid-Ilevel control, energency overfl ow
and automatic water supply systemfactory pre-piped for final connection
Provi de stainless steel evaporator pan with water high |evel and | ow | evel
alarms. Arrange systemto be cleanable and serviceabl e.

[ Provide infrared type humidifier, including high intensity quartz |anps
mount ed above and out of water supply.

Il Provide lowwatts density electric heater inmersion type humdifier
Provide entire assenmbly and renovabl e pan of stainless steel construction.
Protect elements with high tenperature limt cutout.

][ Provide steam generator type humdifier. Provide steam generator
hum difier cutout. Controls shall include steam generation, and flush
cycle. Furnish two extra canisters.

12.2.7 Refrigerati on System

Provi de conpressor[s] conplete with vibration isolation, suction and

di scharge service valves, high and | ow pressure safety sw tches, and
built-in overl oad protection. Provide refrigeration circuits including
hot gas nufflers, liquid-line filter-drier, refrigerant sight glass and
nmoi sture indicator, externally equalized expansion valve, and liquid-Iline
sol enoi d val ve factory connected with refrigerati on copper tubing.

[ Crankcase heaters are required.] [Provide hot gas bypass.]

[2.2.7.1 Compressors

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: The purpose of the paragraph belowis to
prevent the acquisition of a refrigerant conpressor
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design that is inferior froman energy efficiency or
control standpoint. Delete this paragraph if there
is no probability of acquisition of high energy
users or inferior controls at a given capacity.
However, if such an acquisition is probable, use the
sel ections bel ow to prohibit the acquisition of

i nferior designs.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

Provide [single] or [dual], [hernetic] or [sem -hernetic] or [scroll]
conpressors. [If dual conpressors are provided, the refrigeration system
shal | be equi pped with two i ndependent refrigeration circuits.] [Dua

sem - hernetic conpressors shall be provided conplete with unloading system]

I227.2 Refri gerant Tubi ng

Field-installed refrigerant tubing for split systens shall be ASTM B280,

cl eaned, dehydrated, and seal ed. Further, provide ASME B16. 22 sol der joint
refrigerant fittings and adapters with silver brazing alloy sol der and
silver brazing alloy flux. During brazing operations bleed a small anount
of dry oil-free nitrogen continuously through the refrigerant tubing. |If
required for connections to equi pnent, provide ASME B16.26 flared fittings.

12.2.8 Condenser

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Insert mininumtenperature at which the
nmechani cal cooling equipnent will be required to
operate.

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

Provi de condenser circuit pre-piped with start-up and head pressure
controls to maintain systemoperation at anbient tenperatures down to [ 4.4
degrees C 40 degrees F][ nminus 6.6 degrees C 20 degrees F]| ] degrees C
degrees F.

[2.2.8.1 Ai r-cool ed Condenser

Provi de renote air-cool ed condenser arranged for vertical air discharge

The direct-driven propeller fans shall have factory bal anced al uni num

bl ades and shall be equi pped with fan guards. The coils shall be
constructed from sean ess copper tubes with plate type aluminumfins. The
coils, in the production process, shall be pressure tested with conpressed
air 2068 kPa 300 psig under water and verified to be |eak-free. The

ai r-cool ed condensers casi ngs and ot her conmponents shall be suitable for
out door |l ocation and constructed from al um numw th manufacturer's standard
corrosion-resistant finish, or galvanized steel. [An integral factory
wired and tested control panel shall be provided for the condenser.]

I 22.8.2 Li qui d- cool ed Condenser

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: In cold climates it is often cost effective
to install an econom zer coil that is used instead
of the evaporator during cold weather. During

peri ods of cold weather "free cooling" can be
provided. \When the glycol in the condenser can be
cool ed to about 10 degrees C 50 degrees F or |ess,
the refrigeration unit is bypassed and the air that

SECTION 23 81 23.00 20 Page 13



Il

is normal ly passed through the evaporator goes
t hrough the econoni zer coil which contains cold
glycol flowing fromthe condenser

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhhkhhkhkkkkkkkkkk

Provi de cl eanabl e, cast iron or steel shell and copper tubes, [counterflow
type] [or] [water-cooled] [or] [glycol-cool ed] condenser with renovabl e
cast iron or steel heads. The condenser shall be constructed in accordance
with  ASME BPVC. As an option, a coaxial (copper tube-in-copper tube) type
wat er - cool ed condenser nay be provi ded.

2.2.8.3 Dry Cool ers

The dry cool er shall be factory fabricated and shall conmprise of casing,
coil, and fan sections. The casing shall be constructed of alum num sheets
with aluminumlegs, casing and | egs provided with manufacturer's standard
corrosion resistant finish.

The cooling fluid (water or water/glycol solution) shall flow through a
coil made up of copper tubes and alum numfins. The coils shall be |eak
tested at factory at 2068 kPa 300 psi

The fan section of the dry cooler shall conprise of factory bal anced,
direct driven netal propeller fan(s) conplete with sl ow speed notor(s) and
fan guard(s). The fan(s) shall be arranged for vertical discharge. The

el ectrical connections and control connections shall be provided in a
weat her proof enclosure nmounted integral with the dry cool er

As indicated on the drawi ngs, the dry cooler shall be equipped with a
centrifugal punp [single punp] [double punp] package conplete with an open
expansi on tank. The punp package shall be nounted in a weat herproof
enclosure.

Provi de special corrosion protection in accordance with the requirenents
specified in this section in the paragraph, CORROSI ON PROTECTI ON FOR
COASTAL | NSTALLATI ONS

12.2.9 Space Tenperature Control System

[

Il
[

Provi de m croprocessor control systemintegral with unit including

el ectronic control center, control valves, sensors, wiring, and other
appurtenances for workable system Provide access panel or door in front
of unit.

Isolate el ectronic control center fromconditioned airstreamto all ow
service while systemis in operation. Provide control sensors in unit for
cool i ng, dehumdifying, and hum difying. Hi gh-voltage circuits in system
shal | have individual |eg overload protection. Starters, contactors, and
rel ays shall be controlled by 24 volt control circuit.

Hi gh-voltage circuit conponents shall be protected by safety |ock
dead-front panel. Munt nonautomatic, nol ded-case circuit breaker in
hi gh-vol t age section of electrical panel. Operating nmechani sm shal
prevent access to high-voltage electrical conponents until switched to
"OFF" position

I nclude the follow ng control capabilities:

a. Capable of changing the set points and sensitivity of the space and
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hum dity along with their [ ow and hi gh al arm points.
I b. Logging capability of the last 10 alarnms and run tine.
Il c. D agnostics
I d. Refrigerant conpressor sequenci ng

] [Provide controls under Section 23 09 53.00 20 SPACE TEMPERATURE CONTROL
SYSTEMS.] [Provide controls under Section 23 09 00 | NSTRUVENTATI ON AND
CONTROL FOR HVAC. ][ Provide a controls interface on CRACU to enable the DDC
systemto nonitor the foll owi ng operating paraneters and al arm conditi ons:
hi gh and | ow conputer roomtenperature, relative humdity, CRACU status,

L 1]
1]2.2.10 Al arm Panel System

Provide unit with cabinet-nounted al arm panel which shall nonitor high and
| ow space tenperature, high and | ow space humdity, dirty filters, |oss of
airflow, [ loss of [water][or glycol] flow ] conpressor high head pressure,
and hum difier problenms. Provide underfloor water detector. Provide field
accessible local audible alarmw th silence pushbutton. Provide
push-to-test lanps or all-lanp test pushbutton. [CRACUs shall have |oca
devi ces which provide signals for renote audi bl e and vi sual al arning
capability for the above specified alarmconditions.]

2.2.11 Air Return and Delivery Orientation

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

NOTE: Sel ect one of the follow ng two paragraphs to
specify air delivery and air return orientation.

I ndi cate the extent of the acoustical lining in the
downf | ow di schar ge duct.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

[ Computer roomair conditioning unit[s] shall be downfl ow discharge, top
return, drawthru cooling coil, and shall discharge air [into a raised
floor plenun] with through an acoustically-Iined sweep or
acoustically-lined nultiple turning vane el bows provided to direct the flow
of air away fromthe back of the unit. Provide acoustical lining on the
interior of [the discharge air devices] [and] [the return air plenun] in
conpliance with with requirenments specified hereinafter in paragraph
CABI NET | NTERI ORS SOUND ATTENUATI ON.

Conputer roomair conditioning unit[s] shall be upflow discharge, [bottom

]

—

return,] [front return, J[rear return, ]Jdrawthru cooling coil, and shall
be fitted with collars for top supply duct connections. Upflow di scharge
shal | discharge air with an acoustical |ined sweep or acoustically-Iined

mul tiple turning vane el bows provided to direct the flow of air away from
the back of the unit. Supply (discharge air) ducting fromthe upflow units
shal |l be off of each bl ower discharge outlet, that is, one duct and duct
collar per blower. Provide acoustical lining on the interior of [the
supply air devices] in conpliance with with requirenents specified

herei nafter in paragraph CABI NET | NTERI ORS SOUND ATTENUATI ON.

1[2.2.12 Floorstand

Unit shall be provided with elevating [225] [300] [450] [600] nm [9] [12]
[18] [24] inches high floorstand or jacks for freestanding installation on
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the main building floor.
hei ght of the raised conputer floor and shal
| ocking at the desired height.
renovabl e,

or

Fl oorstand or jacks shal

Fl oorstand or jacks shal
for installing the unit directly on the raised floor

el evate the unit to the
all ow for leveling and
be retractabl e,

Uni t

shal |
rai sed fl oor penetration.
Coast al

1[2.3 Corrosion Protection For

*kkkkkhkhkk

NOTE:
HVAC equi prent ,
exchanger coi

kkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkkkkkkkkkkkkk

including air
surf aces,

Install ati ons

equi pment casi ngs,

be fully gasketed (rubber or neoprene) to prevent air |eakage at the

Specify corrosion protection for exterior
handl i ng units,

heat
that are

exposed to the weather within 5 nmiles of a sea

(salt) water coast.

At these coastal |ocations,

this corrosion

protection is also required on HVAC equi pnent within

buil dings that are subject to the outside
condi tions. Specifically, equipnent
protection is defined as the first
(excl uding | ouvers) nmet
supply air ductwork system

Speci fi er shal
pl ace,
of f -t he-shel ve anti-corrosion options for
or "sea coast" installations. Specify the
systens (utilizing the word "or") offered
conpetitive equi pnent sel ections.
by far
corrosion protection requirenents bel ow

survey the HVAC equi prent

After thorough investigation, if standard
of f-t he-shel ve anti-corrosion options are
avai l abl e, include the
requi renents specified

*k%

her ei n.

*kkk

*kkkkkkkkkkkkkk *kkkkkkhkkkkkkkkkkkkk *kkkkkkkkhkkkkk

*kkkkkhkhkk

NOTE: For
Canp LeJdeune, including New River
protection for all outside,
equi prent exposed to the weat her

kkkkkkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkk

weat her

requiring
HVAC equi prrent
by the outside air

in the

mar ket

find and specify the manufacturer's standard

"coastal "
vari ous
by three

Thi s approach is
| ess costly than specifying the custom

not

corrosion protection

installations in MCAS Cherry Point and MCB
specify corrosion
and specific inside HVAC
Fol | ow t he

gui dance specified in the criteria NOTE above.
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Provi de either the polyel astoner finish coating systemor the phenolic

finish coating systemon the interior and the exteri
heat exchangi ng equi pnent. The coating system shal
equi prent' s performance rating.

Fi ni sh coating shal

or surfaces of HVAC
not reduce the HVAC

be applied at the prem ses of the HVAC equi pnent

manuf acturer or at the prem ses of the coating manufacturer or his

aut hori zed applicator.
or ivory. All conmponents of the special
primers and internediate coats, shall be applied by

Provide finish coating in colors gray,
finish coating systens,

or al um num
i ncl udi ng
i mrer si on di p-coating

or spray-coating in accordance with coating manufacturer's witten

procedures.
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If special finish coatings are applied at the finish coating manufacturer's
(or his authorized applicator's) prenises, the equi pnment to be finish
coated shall be transported to and fromthe finish coating manufacturer's
premi ses by the Contractor. The finish-coating manufacturer shall be
responsi bl e for necessary di sassenbly of the HVAC equi pnent and re-assenbly
of final finish coated equi pnent.

Submit for approval a Certificate of Specification Conpliance furnished by
the finish coating system manufacturer. Requirenents for certificate
include:

a. Nane of firmthat provided the finish coating system

b. Project title and Navy construction contract nunber

c. Listing of the pieces of equipnent that were finish coated by this firm

d. Certificate shall certify that the finish coating materials and
application procedures enployed conformto the contract specifications.

e. Date of final inspection by this firmand printed name and si gnature of
t he inspector.

f. Printed nane and signature of the officer of the firmthat is
responsi ble for firmls certification program

2.3.1 Pol yel ast omer Fi ni sh Coati ng System
2.3.1.1 Heat Exchanger Coil (Including Evaporator Coil) Surfaces

a. Acrylic polymer resin primer: 0.025 mm (1 nmil) minimumdry film
thickness.

b. Polyelastoner resin top coating: 3 coats, 0.038 mMmm (1.5 mils) m ninmum
total dry filmthickness.

c. Inlieu of coating, provide copper tubes and copper fins
2.3.1.2 Uninsul ated Interior Surfaces and Exterior Surfaces

Pol yel astoner resin: 3 coats, 0.100 to 0.150 M (4 to 6 mls)
mnimmtotal dry filmthickness.

2.3.1.3 Insul ated Interior Surfaces

Vinyl: 0.050 to 0.250 mMmm (2 to 10 nils) mnimumdry film
thickness.

2.3.2 Phenol i ¢ Finish Coating System
Provide a resin base thernmosetting phenolic finish.
2.3.2.1 Heat Exchanger Coil (Including Evaporator Coil) Surfaces

a. Apply phenolic finish to the entire coil. Provide a mnimm of two
coats. Total mininumdry filmthickness shall be 0.075 mm (3 nils).

b. In lieu of coating, provide coil of copper tubes and copper fins
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2.3.2.2 Uni nsul ated Interior Surfaces and Exterior Surfaces

Ani ne cured epoxy phenolic finish: 0.150 to 0.175 nm (6 to 7
mls) mninumtotal dry filmthickness.

2.3.2.3 I nsul ated Interior Surfaces

Pol yester or Vinyl Ester finish: 0.050 to 0.250 nm (2 to 10
mls) mnimmdry filmthickness.

]12.4 ELECTRICAL
2.4.1 El ectrical Mdtors, Controllers, Contactors, and Di sconnects

Furnish with respective pieces of equipnent. Mtors, controllers,
contactors, and disconnects shall conformto Section 26 20 00 | NTERI OR

DI STRI BUTI ON SYSTEM as nodified and suppl enented by this section. Provide
el ectrical connections under Section 26 20 00 | NTERI OR DI STRI BUTI ON

SYSTEM Provide controllers and contactors w th nmaxi mum of 120-volt

control circuits, and auxiliary contacts for use with controls furnished.
Mot ors shall be variabl e-speed. When notors and equi prent furnished are

| arger than sizes indicated, the cost of providing additional electrical
service and related work shall be included under this section.

2.4.2 El ectrical Control Wring

[ Provide control wring under Section 23 09 53.00 20 SPACE TEMPERATURE
CONTROL SYSTEMS.] [Provide control wring under Section 23 09 00

I NSTRUVENTATI ON AND CONTRCL FOR HVAC.] [Provide control wiring under this
section in accordance with NFPA 70 and Section 26 20 00 | NTERI OR

DI STRI BUTI ON SYSTEM ] Provi de Space tenperature control system draw ngs
whi ch include point-to-point electrical wiring diagrans.

2.5 [HVAC WATER PI PING [AND] [METAL DUCTWORK]

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

NOTE: For NAVFAC LANT projects that use the regional
specifications, refer to NAVFAC LANT regi onal
specification NFGS 23 73 33.00 22 HEATI NG

VENTI LATI NG AND COCLI NG SYSTEM

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

Requi rements for HVAC water piping and netal ductwork is specified in

[ Section 23 64 26 CH LLED, CHI LLED- HOT AND CONDENSER WATER PI Pl NG AND
ACCESSORI ES] [and] [Section 23 00 00 AIR SUPPLY, DI STRI BUTI ON, VENTI LATI ON,
AND EXHAUST SYSTEMS] .

[2.6 FI RE PROTECTI ON DEVI CES
The requirenents for duct snoke detectors are specified in [Section 23 09 00
| NSTRUMVENTATI ON AND CONTROL FOR HVAC] [ Section 23 09 53. 00 20 SPACE
TEMPERATURE CONTROL SYSTEMS] .

[ 2.7 SOURCE QUALITY CONTROL

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Specify factory acceptance tests (source
quality control) for CRACU s with a capacity greater
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than 52,700 W 180, 000 Bt uh
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Provide factory test plan[s], factory test schedule[s], factory test[s] and
factory test report[s] on [each of the CRACU s]]; [CRACU-1 through

CRACU 1.

7.1 Manuf acturer's Factory Test Pl ans

For each CRACU, submit a factory test plan which when followed during
factory testing shall verify that the performance schedul ed on the draw ngs
is met by the produced CRACU nodel s.

The manufacturer shall performfactory tests on the actual CRACU s]
produced for this project. The test reports shall docunent the performnmance
tests conducted on the factory assenbl ed conmputer roomair conditioning
units. Performance testing on the individual conputer roomair
conditioning unit conponents, not factory assenbled, is not acceptable.

Submit the required test plans for review and approval to the Contracting
Oficer at least [90]] ] cal endar days before schedul ed factory test
date.

.7.1.1 Test Procedure

Indicate in each test plan the factory acceptance test procedures.
Procedures shall be structured to test all nodes of operation to confirm
that the controls through all nmodes of control to confirmthat the controls
are performng in accordance with the intended sequence of control

Controllers shall be verified to be properly calibrated and have the proper
set point to provide stable control of their respective equi prment.

Include in each test plan a detail ed step-by-step procedure for testing
automatic controls provided by the nanufacturer.

.7.1.2 Per f or mance Vari abl es

Each test plan shall list performance variables that are required to be
measured or tested as part of the field test. Include in the listed
performance indicated on the equi pment schedul es on the contract design
drawings.

Manuf acturer shall furnish with each test procedure a description of
acceptabl e perfornmance results that shall be verified. Manufacturer shal
identify the acceptable limits or tolerances within which each tested
performance variabl e shall acceptably operate.

.7.1.3 Test Configuration

Pl ans shall indicate that tests are to be performed for a mininum of four
continuous hours in a wet coil condition. |If test period is interrupted,
the four hour test period shall be started over. Each test plan shall be
job specific and shall address the particular CRACU s] and particul ar
conditions which exist with this contract. Generic or general preprinted
test procedures are not acceptable. [Tests shall include [a pressurized
rai sed fl oor discharge configuration at the specified or indicated height
above the floor,][ with or without the air discharge elbows; ]J[or a top air
di scharge configuration][ and phenolic coated coils].]
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2.7.1. 4 Tested Vari abl es

Pl ans shall provide for air side testing which includes verification of the
airflow, total static pressure; fan drive notor KW anperage and RPM and
fan RPM Provide entering air tenperatures equal to those indicated on the
CRACU schedul es.

2.7.1.5 Thernal Testing
Pl ans shall provide thermal testing utilizing [chilled water] [40 percent
et hyl ene glycol and 60 percent water solution] [and] [hot water] with
tenperatures equal to those indicated on the CRACU schedul es. Ther nal
testing shall verify CRACU heating, sensible cooling, total cooling, and
huni di fyi ng performance schedul ed on the contract draw ngs.

2.7.1.6 Speci al i zed Conponents

I nclude procedures for field testing and field adjusting specialized
components, such as hot gas bypass control valves, or pressure valves.

[2.7.1.7 Factory Test For Sound Pressure Level

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

NOTE: Do not include the follow ng sound rating
tests in the specification w thout witten

perm ssion fromthe Engineering Field Division's
Mechani cal Design Branch for a particul ar project.
Prior to including the follow ng sound testing

par agr aph, coordinate the foll owi ng aspects of the
requirements:

1. Determning the sound ratings of CRACU s
requires specific factory testing. This testing nmay
need to be witnessed by a representative of the
Contracting O ficer to verify conpliance since no
manuf acturer to date has perforned these sound
rati ng tests.

2. Sound rating testing will add significant cost
to each CRACU and therefore nust be covered by the
proj ect cost estimate.

3. Ensure that acceptable sound ratings for each
CRACU i s indicated.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

Det erm ne the A-wei ghted sound pressure |evel for the indoor portion of
each of the CRACU s; [CRACU-1 through CRACU |

Each unit shall be mounted on a [raised] floor duplicating of the
installation configuration indicated on the contract drawings. Unit shal
be located at least 1.5 meters 150 nm5 feet 6 inches fromtest room

wal ls. No other equi pment shall be operating in the test room during sound
| evel testing of subject unit. Background sound |evels shall be at |east
10 dB bel ow | owest sound pressure | evel neasured on subject unit. Testing
shal | be conducted by using an ANSI Type 1 or 2 sound |evel neter |ocated
1.0 neter 3.3 feet fromthe unit under test and 1.0 neter 3.3 feet above
raised floor. Measure and record A-wei ghted sound pressure |evel on al
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four sides of unit.
12.7.1.8 Factory Tests Reporting Fornmns

Each test plan shall include the required test reporting forns to be
conpleted by the Contractor's testing representatives. Submt factory test
reports, referencing each tested CRACU serial nunber, and receive approva
before delivery of CRACU to the project site.

2.7.2 CRACU Production Schedul e and Factory Test Schedul e

The Governnent [will][reserves the right to] witness factory tests for
[CRACU-1,][and CRACU-[ | ] through CRACU |
Provi de the CRACU production schedule and factory test schedule for tests
to be performed at the manufacturer's test facility. Subnit planned
production schedule, and factory test schedule and test location, to the
Contracting Oficer as soon as it is scheduled but not |ess than 60

cal endar days prior to the scheduled factory test date. Track this
schedul e through the production phases and if a scheduled factory test date
changes, give advanced notice to Contracting O ficer as soon as possible
but at |east 15 cal endar days in advance of the schedul ed test dates.

2.7.3 Factory Tests

Conduct the factory testing in conpliance with the Contracting O ficer
approved nmanufacturer's field test plan, and in accordance w th additiona
field testing requirenents specified herein. Record the required data
using the test reporting forns approved of the approved field test plan
Conduct the test for each CRACU for the continuous test period in the
approved test plan. A CRACU shutdown before the continuous test period is
compl eted shall result in the test period being started again and run for
the required duration.

2.7. 4 Defi ci ency Resol ution
The test requirenents shall be acceptably nmet; deficiencies identified
during the tests shall be corrected in conmpliance with the manufacturer's
recommendati ons and corrections tested as specified in the paragraph
FACTORY TEST PLANS

2.7.5 Factory Test Reports
Use the test reporting forns approved in the factory test plan. Final test
report forns shall be typed including data entries and remarks. Conpl eted
test report fornms for each CRACU shall be reviewed, approved, and signed by
the Manufacturer's test director

] PART 3 EXECUTI ON

3.1 CONSTRUCTI ON- RELATED SUSTAI NABI LI TY CRI TERI A
Per f orm and docunent the foll ow ng:

3.1.1 Indoor Air Quality During Construction
Provi de docunentation showing that after construction ends, and prior to

occupancy, new filters were installed in conformance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG par agr aph | NDOOR Al R QUALI TY DURI NG CONSTRUCTI ON
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3.2 INSTALLATION
3.2.1 CRACU System

Installation of each CRACU system i ncl udi ng equi pnent, material s,
installation, workmanship, fabrication, assenbly, erection, exam nation

i nspection, and testing, shall be in accordance with ASME B31.1, ASME B31l.5,
NFPA 70, as nodified and suppl enented by the requirenents of this section
and the CRACU nmanufacturer's reconmendati ons.

3.2.2 Installation Instructions
Provide a manufacturer's installation manual for each type of CRACU
3.2.3 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 other
i ncidental |abor as required. Furnish |abor and tools for naking actua
connections to existing systens.

3.3 FI ELD QUALI TY CONTROL

Upon conpl etion and before final acceptance of work, test each CRACU
subsystemin service to denonstrate conpliance with the contract
requirenents, including field testing specified below. Adjust controls and
bal ance systens prior to final acceptance of conpleted systens. Test
controls through every cycle of operation. Test safety controls to
demonstrate performance of required function. Correct defects in work
provi ded by Contractor and repeat tests. Furnish steam fuel, water,
electricity, instrunents, connecting devices, and personnel for tests.
Flush and cl ean piping before placing in operation. C ean equipnent,
pi pi ng, strainers, and ducts. Prior to commencenent of field testing,
renove all filters and provide new filters.

3.4 FI ELD TESTI NG

Provide field test plan[s], field test schedule[s], field test[s] and field
test report[s] on each of the CRACU s]. Field test each CRACU for
Contracting O ficer acceptance in accordance with the CRACU manufacturer's
approved field test plan.

3.4.1 Manufacturer's Field Test Pl ans

Subnmit field test plans devel oped by the manufacturer for each CRACU
[submit the field test plans along with the factory test plans specified
herein before][subnmt the field test plans at |east 90 cal endar days prior
to planned date of the field test]. Field test plans devel oped by the
installing Contractor, or the equiprment sal es agency furnishing the CRACU
wi Il not be acceptable

The Contracting Officer will review and approve the field test plan for
each of the listed CRACU s prior to conmencenent of field testing of the
equi prrent. The approved field test plans shall be followed for the field
tests of the CRACU and test reporting.
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3.4.1.1 Coordi nated Testing

Indicate in each field test plan when work required by this section

requi res coordination with test work required by other specification
sections. Furnish test procedures for the sinultaneous or integrated
testing of: CRACU controls which interlock and interface with controls
factory prewired[; and external controls for the CRACU provi ded under
[Section 23 09 53.00 20 SPACE TEMPERATURE CONTROL SYSTEMS][ Section 23 09 00
I NSTRUMVENTATI ON AND CONTROL FOR HVAC] .

3.4.1.2 Prerequisite Testing

Each CRACU for which performance testing is dependent upon the conpletion
of the work covered by Section 23 05 93 TESTI NG ADJUSTI NG AND BALANCI NG
FOR HVAC nust have that work conpleted as a prerequisite to testing work
under this section. Indicate in each field test plan when such
prerequisite work is required.

3.4.1.3 Test Procedure

Indicate in each field test plan the CRACU manufacturer's published
start-up, and field acceptance test procedures. Include in each test plan
a detail ed step-by-step procedure for testing automatic controls provided
by the manufacturer

Procedures shall be structured to test the controls through all nodes of
control to confirmthat the controls are performing with the intended
sequence of control

Controllers shall be verified to be properly calibrated and have the proper
set point to provide stable control of their respective equipnent.

3.4.1. 4 Per f or rance Vari abl es

Each test plan shall |ist performance variables that are required to be
measured or tested as part of the field test.

Include, in the listed performance variables, requirenments indicated on the
CRACU schedul es on the design drawi ngs. Manufacturer shall furnish, with
each test procedure, a description of acceptable results that have been
verified.

Manuf acturer shall identify the acceptable limts or tolerances within
whi ch each tested perfornance variable shall acceptably operate.

3.4.1.5 Test Configuration

Pl ans shall indicate that tests are to be perforned for a mninum of four
continuous hours in a wet coil condition. |If test period is interrupted,
the four hour test period shall be started over. Each test plan shall be
job specific and shall address the particular CRACU s] and particul ar
conditions which exist with this contract. Generic or general preprinted
test procedures are not acceptable. [Tests shall include [a pressurized
rai sed fl oor discharge configuration at the specified or indicated height
above the floor,][ with or without the air discharge el bows; ]J[or a top air
di scharge configuration][ and corrosion protection.]]
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3.4.1.6 Tested Vari abl es

Pl ans shall provide for air side testing which includes verification of the
airflow, total static pressure; fan drive notor KW anperage and RPM and
fan RPM Provide entering air tenperatures equal to those indicated on the
CRACU schedul es.

3.4.1.7 Thermal Testing

Pl ans shall provide thermal testing utilizing [chilled water] [40 percent
et hyl ene glycol and 60 percent water solution] [and] [hot water] with
tenperatures equal to those indicated on the CRACU schedul es. Thernal
testing shall verify CRACU heating, sensible cooling, total cooling, and
huni di fyi ng performance schedul ed on the contract draw ngs.

3.4.1.8 Speci al i zed Conponents

I nclude procedures for field testing and field adjusting specialized
conponents, such as hot gas bypass control valves, or pressure valves.

3.4.1.9 Field Test Reporting Forns

Each test plan shall include the required test reporting forns to be
conpleted by the Contractor's testing representatives.

3.4.2 Field Test Schedul e

Notify the Contracting Officer in witing at |east 30 cal endar days prior
to the testing. Wthin 30 cal endar days after acceptabl e conpletion of
testing, submt each test report for the review and approval of the
Contracting Oficer.

3.4.3 Manufacturer's Test Representative

Furnish a factory trained field test representative authorized by the CRACU
manuf acturer to oversee the conplete execution of the field testing. This
test representative shall also review, approve, and sign the conpleted
field test report. Signatures shall be acconpani ed by the person's name
typed.

Submit credentials of the manufacturer's field test representative
proposed, including current tel ephone nunber, to the Contracting Oficer
for review and approval. Submt these credentials with the witten advance
notice of the field tests

3.4.4 Field Tests

Conduct the field testing in conpliance with the Contracting O ficer
approved nmanufacturer's field test plan, and in accordance w th additiona
field testing requirenents specified herein. Record the required data
using the test reporting forns approved of the approved field test plan
Conduct the test for each CRACU for a continuous 24-hour test period. A
CRACU shut down before the continuous 24-hour test period is conpleted shal
result in the 24-hour test period being started again and run for the
required duration.

3.4.5 Defi ci ency Resol ution

The test requirenents shall be acceptably nmet; deficiencies identified
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during the tests shall be corrected in conpliance with the manufacturer's
recommendations. Corrections shall be tested again in conpliance with the
requi renents specified in the paragraph FI ELD TEST PLANS

.4.6 Fi el d Test Reports

Use the test reporting forns approved in the field test plan. Final test
report forns shall be typed, including data entries and remarks. Conpl eted
test report fornms for each CRACU shall be reviewed, approved, and signed by
the Contractor's test director and the QC manager.

-- End of Section --

SECTI ON 23 81 23.00 20 Page 25



