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PACKAGED, OUTDOOR, HEATI NG AND COOLI NG MAKEUP Al R- CONDI TI ONERS
08/ 08
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NOTE: This specification covers the requirenents
for packaged-air conditioning units.

Show cool ing and dehum di fication requirenments
capacity, nounting details, power connections, etc.
on drawi ngs or schedul e.

Heati ng provisions are not included.

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

Remove information and requirenments not required in
respective project, whether or not brackets are
present.

Comrent s and suggestions on this guide specification
are welcone. Direct themto the technical proponent
of the specification. A listing of technica
proponents, including their organization designation
and tel ephone nunber, is on the Internet.

Subnit recommended changes to a UFGS as a Criteria
Change Request (CCR)
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PART 1 GENERAL

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

Use the Reference Wzard's Check Reference feature
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when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the issue dates.

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

speci ficati on when you choose to reconcile
references in the publish print process.
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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 210/ 240 (2008) Performance Rating of Unitary
Ai r-Condi tioning and Air-Source Heat Punp
Equi pnent

AHRI 340/ 360 (2004) Performance Rating of Conmerci al

and I ndustrial Unitary Air-Conditioning
and Heat Punmp Equi prent

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

AMERI CAN BEARI NG MANUFACTURERS ASSCCI ATl ON ( ABVA)

ABMA 11 (1990; R 1999) Load Ratings and Fatigue
Life for Roller Bearings

ABMA 9 (1990; R 2000) Load Ratings and Fatigue
Life for Ball Bearings

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

ASHRAE 52.1 (1992; Interpretation 1 2007) Gavinetric
and Dust-Spot Procedures for Testing
Air-d eaning Devices Used in Cenera
Ventilation for Renmoving Particul ate Matter

ASHRAE 90.1 - IP (2007; Suppl enent 2008; Errata 2009;
Errata 2009; Errata 2009) Energy Standard
for Buildings Except Low R se Residenti al
Bui l dings, I-P Edition

ASHRAE 90.1 - Sl (2007; Suppl enment 2008; Errata 2009;
Errata 2009; Errata 2009) Energy Standard
for Buildings Except Low R se Residenti al
Bui I dings, SI Edition

ASME | NTERNATI ONAL ( ASMVE)

ASME BPVC SEC VIII D1 (2007; Addenda 2008) Boiler and Pressure

Vessel Code; Section VIII, Pressure
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Vessel s Division 1 - Basic Coverage
U. S. DEPARTMENT OF ENERGY (DCE)

DCE CE-3 (2001) How to Buy an Energy-Efficient
Commercial Unitary Air Conditioner

DCE RA-1 (2000) How to Buy an Energy-Efficient Room
Air Conditioner

1.2 SUBM TTALS
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NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Keep submittals to the

m ni mum required for adequate quality control.

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

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

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO' for
Resident Ofice; and "PO' for Project Ofice. 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 Army projects.

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

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

SD- 02 Shop Drawi ngs

Submit Fabrication drawings for the following itens consisting of
fabrication and assenbly details to be perforned in the factory.

Packaged Unit
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Conpr essor
Cool i ng Coi
Controls
Casi ng
Condenser

Submit Installation Drawings for packaged air-conditioning units
in accordance with paragraph entitled, "lInstallation," of this
section.

SD- 03 Product Data

Submit Equi pnrent and Perfornmance Data for packaged
air-conditioning units in accordance with paragraph entitled,
"Ceneral Requirenents,” of this section

Submit Manufacturer's catalog data for the followi ng itens:

Air-Conditioning Systens
Conpr essor

Cool i ng Coi |

Fans

Controls

Casi ng

Filters

Condenser

Vi bration |solation

SD-07 Certificates

Submit Listing of Product Installations for packaged
air-conditioning units in accordance with paragraph entitled,
"Installation,” of this section.

SD-10 Operation and Mi ntenance Data

Submit Operation and Mai ntenance Manual s in accordance with
paragraph entitled, "Operation and Mui ntenance," of this section

1.3 GENERAL REQUI REMENTS
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NOTE: |If Section 23 00 00 AIR SUPPLY, DI STRI BUTI ON
AND EXHAUST SYSTEMS is not included in the project
specification, insert applicable requirenents and
del ete the follow ng paragraph. |f Section 23 05 48
VI BRATI ON AND SEI SM C CONTROLS FOR HVAC PI PI NG AND
EQUI PMENT is not included in the project
specification, insert applicable requirenents and
del ete the second paragraph.

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

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

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

Submit Equi prent and Performance Data for packaged air-conditioning units
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consisting of use life, power ratings, capacity ranges, face area
classifications, and rotational velocities.

PART 2 PRODUCTS
2.1 MANUFACTURED UNI TS

2.1.1 W ndow Type, Packaged, Self- Contained (WAC)

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Unit sizes to 23,000 British thermal units
(Btu) 6740 watt per hour
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Provi de Packaged unit that is a wi ndowtype, self-contained assenbl age that
i ncludes hernetic conpressor, fan(s), notor drives, coils and controls for
fully automatic operation, interconponent piping and wiring, totally

encl osed weat her proof casing, and frane nounting ready for power connection.

Provide units that use a non-chl orofluorocarbon (CFC) refrigerant and are
shipped with a refrigerant hol di ng charge.

Provide units that are wi ndow type through wall.

Provide units that are Underwiters Laboratories (UL) |isted.

Provide rating at unit maxi mum speed.

Locate controls [on front face of unit] [with renpte thernostat with
on/off/fan selector] [at a renpte panel]. Provide [two] [three]-speed

[gradual |y adjustable] [solid-state] conditioned-air circulating fan
control

Provide unit that has provisions for admtting controlled anounts of
outside air as makeup and for exhausting internal air.

Provide units that have efficiencies in accordance with the recomrended
| evel s specified in DOE RA-1 and ASHRAE 90.1 - | P ASHRAE 90.1 - S

Provide centrifugal type evaporator fan with | ] type bl ades.

Provide [centrifugal] [propeller] type condenser fan.

Provi de evaporator and condenser fans that are driven by [a comobn notor
wi th doubl e shaft] [individual notors].

Provi de evaporator coil that is nonferrous construction with [ ]

[al uminun] [copper] plate fins per mllineter inch, nechanically bonded to
staggered [al um num [copper] tubing [ ] millimeter [__ ] inch in

di anet er.

Provi de condenser coil that is nonferrous construction with [
[al umi nun] [copper] plate fins per millineter, inch, nmechanically bonded to
staggered [al um num [copper] tubing [ ] mllinmeter [__ ] inch in

di aneter.

Provide unit that has an internally nounted [reusable] [throwaway] filter,
mnimnr [ ] mllinmeter [__ ] inch(es) thick with m ninmumface area of
[ ] square mllinmeter [ ] square [inches] [feet].
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2.

2.

Provide outlet grilles that are constructed to pernit adjustable horizonta
and vertical flow

1.2 Consol e- Type, Packaged, Sel f-Contai ned (CAQC

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: Referenced standard permits actual capacity
of furnished unit to be 95 percent of nanmeplate
capacity and the power input to be 105 percent of
rated input.

Unit sizes 5861 to 35168 watts 20,000 to 120,000 Btu

per hour.
EE IR R I Sk S S I S I S S R R R Rk I I S Sk S I I R R Ik S I R Sk I O

Provi de packaged unit that is self-contained, floor-nounted assenbl age that
i ncl udes conpressors, fans, notor(s), drives, coils, water-cool ed
condenser, air filters, controls for fully automatic operation,

i nt erconponent piping and wiring, and a single casing suitable for
exposed-to-view office |l ocations ready for field term nal connections.

Provide units that use a non-cfc refrigerant and are shipped with a
refrigerant hol di ng-charge.

Provide unit that is [ARI Cassification RCU-WCB, evaporator/blower unit,
and renote air-cooled condensing unit with capacities ranging from[ 5860
to 35170 watts 20,000 to 120,000 British thernmal units]] [Evaporator/blower
unit with plenum nodified to be self-contained, confornmng to AHRI 210/240

1.

Provide units that have efficiencies in accordance with the recomended
| evel s specified in DOE CE-3.

[ Provide 70 percent room sensible cooling effect requirenments of
AHRI 210/ 240. ]

Provide rating at unit nmaxi mum speed.

Provide centrifugal type conditioned-air circulating fans with [ ] type
bl ades.

Provi de evaporator coil that is nonferrous construction with [ ]
[al umi nun] [copper] plate fins per millinmeter inch mechanically bonded to

[al umi nun] [copper] tubing [ ] milimeter [ ] inch in dianeter

Provi de condenser that is water-cooled type and that is contained within
t he encl osure.

Provide outlet grilles that are constructed to pernit adjustable horizonta
and vertical flow

[Provide unit that is fitted with automatic cooling-water control valves.]

1.3 Renot e- Split-Type, Packaged, Self-Contained (RSAC)

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Heating provisions are not included. Air-and
wat er - cool ed condensers are incl uded.
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Ref erenced standard permts actual capacity of
furnished unit to be 95 percent of identification
pl ate capacity and a power input 105 percent of
rated input.

Type | unit range 5860 to 35170 watts 20,000 to

120, 000 Btu/hr; Type Il unit range 10260 to 52755
watt/hr 35,000 to 180,000 Btu/hr; Type Ill unit range
9085 to 70340 watt/hr 31,000 to 240,000 Btu/ hr.

Style A units are console type with plenum Style B
uni ts have duct connections.

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

Provi de air-conditioner that consists of matched assenblies. Provide
packaged unit conplete with frame and encl osure, interconnecting piping and
Wi ring, necessary controls and safety devices, and operating charge of oil
Provide unit that is ready for full-capacity operation after renpval of

shi ppi ng protection, connection to renote conpressor/condenser or

condenser, charging, and connection to utilities. Conpletely charge system
inthe field. Provide refrigerant that is R-22. Have units shipped with a
refrigerant hol di ng-char ge.

[Provide units that are ARl Cdassification RCU-A-CB, AHR 210/240
evaporator/ bl ower unit and renote air-cool ed condenser and conpressor, wth
capacities ranging from5860 to 35170 watt 20,000 to 120,000 Btu per hour.]

[Provide unit that is RCU-WCB, AHRI 210/240 AHRI 340/ 360,
evaporator/blower unit and renote water-cool ed condenser and conpressor,
with capacities ranging from 10260 to 52755 watt 35,000 to 180, 000 Btu per
hour . ]

[Provide air-cooled units that have efficiencies in accordance with the
recomended | evel s specified in DOE CE-3.]

[ Provide water-cooled units that have efficiencies in accordance with the
recomended | evel s specified in DOE CE-3.]

[Provide units that are RCG-A, AHRI 340/ 360, evaporator/blower, conpressor
unit and renote air-cool ed condenser unit, with capacities ranging fron
9085 to 70340 watt 31,000 to 240,000 Btu per hour.]

[ Provide floor-nounted consol e type evaporator/blower units with plenum]

[ Provi de fl oor-nmounted evaporator/blower unit with connections for
duct work. ]

.1.3.1 Conpr essor

Provide 1, 750-revolution per mnute (rpn) [sem hernetic] [hermetic] type
compressor with internal crankcase sight glass and protected notor. A
3,500-rpm conpressor is acceptable in units of 70340 watt 20 tons and

| ess. Provide unit that is capable of continuous operation under AR,
"Maxi mum Operating Conditions" and "Load Tenperature Operations"”.

Provi de conpressor with capacity reduction devices to produce

aut omati c-capacity reduction of at |east 66 percent in tw equal steps.
Ensure conpressors start with capacity reduction devices in the unl oaded
position. |f standard with the manufacturer, provide two equal -sized
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conpressors in lieu of a single conpressor, and operate in conpletely

i ndependent refrigerant circuits, actuated by capacity control relays
interlocked with a time sequence switch, that start unloaded or with gas
pressures across the conpressor equalized.

[ Provide compressors with high/low pressure safety cutoff. Equip
conpressor with reversible oil punmp for lubrication, an

oil -pressure-failure switch and gage, crankcase heaters, suction and

di scharge fl anged val ves, head pressure, and suction pressure gages wth
shutof f valves. Select systemthat limts the conpressor power input to
1.2 kilowatts per ton of refrigeration at standard ARl conditions. Munt
conpressor on spring-type vibration isolators.]

.1.3.2 Cool i ng Coi

[ Provide separate cooling-coil circuits for each conpressor in the unit]

[ Furnish pil ot expansion valves]. For conpressors with capacity reduction,
provide the associated coil with a separate circuit, liquid solenoid valve,
and an expansi on device for each two stages of capacity reduction. For
each compressor of a dual -conmpressor unit, provide the associated coil with
a protected, insulated drain pan. Provide seanl ess copper tubes, [copper]
[al umi nun] fins, mechanically bonded to the tube at 12 fins per 25
mllineter inch, maxi mum Provide [vertical] [set at an angle] coils

equi pped with liquid-feed distributors to ensure equal feed to each
refrigerant circuit. Test coils at 2760 kil opascal 400 pounds per square
inch (psi) at the factory and conmpletely dehydrated. Limt air flowto
2.54 meter per second 500 feet per minute (fpm. Provide design that

precl udes carryover of water.

.1.3.3 Fans

Provide centrifugal -type fans with [ ] type blades in each fan
section. Provide fans that are [mounted on a conmon shaft] [on two shafts
if each shaft is driven by double belts and a single double-end notor].
Provide antifriction type bearings, manufactured from vacuum processed

all oys. Provide bearings that have a [ ABVA 9] [ABVA 11], L-10 life
expectancy rating of 40,000 hours under service |oad conditions.
Statically and dynami cally bal ance fans. Provide fans that are V-belt
driven by constant-speed notor of sufficient size that the brake power
rating does not exceed the nomnal notor rating. Ensure adjustable sheave
provi des not | ess than 20 percent fan-speed adjustnent. Select sheave size
so that fan speed at the approxi mate m dpoi nt of the sheave adjustnent
produces the specified air quantity.

.1.3.4 Casi ng

Provi de outer casing that is constructed of insulated 1.3 mllineter 18-gage
netal panels adequately reinforced with [angles] [forned netal franme], and

provided with easily renovabl e access panels |ocated for access to all

parts of the equi pment. Round corners to provide a neat appearance.

Provide netal surfaces that are Bonderite treated, phosphatized, and have a

baked enanel finish. WMake return air inlet grilles |ocated on the front

face of the unit an integral part of the unit casing. Provide casing and

insulation that are designed to limt noise and vibration within acceptable
| evel s.

Provide outlet grilles that are constructed to pernit adjustable
directional flowin both horizontal and vertical planes.

SECTION 23 74 33 Page 9



2.1.3.5 Controls

Mount a switch with fan/off/cool positions, [in the unit] [with the renote
thernostat]. Renotely nmount thernostat where shown on the drawi ng. Munt
other controls, including notor starter or contactors and safety controls,
inside the enclosure and wire at the factory. Provide magnetic
across-the-line type notor starters. Provide general purpose encl osures
for motor starters. \Were two or nore conpressors are used, provide

ti me-delay relays for sequence starting.

2.1.3.6 Filters

Locate filters in the filter return air fixture [in the rear of the casing]
[on the inside of the front casing]. Provide filters that limt air
velocities to 2.54 neter per second 500 fpn. Provide filters with an
average efficiency of not |less than 20 percent based on ASHRAE 52.1

[Provide [ ] mllinmeter [__ ] inch thick panel, permanent, cleanabl e,
i npi ngenent type, all-metal construction filters. Provide galvanized stee
frane netal not less than 1.0 millinmeter 20-gage with mitered, reinforced

corners. Provide gal vani zed, corrugated metal filter medium Use al um num
filters if the mediumis the herringbone type (expanded alum numnetal is
not acceptable).]

[Provide [ ] millimeter[ ] inch thick panel, glass-fiber type

filters, housed in a fiberboard casing between netal grids. Provide

stiffener bar for additional support. Provide filtering mediumthat is

fornmed of continuous interlaced glass filanents. Provide fiber that is

coated with a nonflammable fluid jell that forns an adhesive filmto hold

collected dust. Provide fluid jell that does not drip at tenperatures bel ow
66 degrees C 150 degrees F.]

2.1.3.7 Ai r - Cool ed Condenser

Provi de air-cool ed condenser with vertical discharge, in a

weat her-protected casing, that is suitable for installation renote from
air-conditioning unit. Provide air inlet and discharge grilles with

gal vani zed wi re-mesh birdscreens.

Provi de an extended surface fin-and-tube type condenser coil, constructed
with [copper] [alum nun] tubes with [__ ] [copper] [alum nun] fins per 25
mllinmeter inch mechanically bonded to coil. Dehydrate and seal entire

refrigerant circuit at the factory. Provide coil that is designed for the
refrigerant used in the air conditioner. Provide R-22 condensers that are
desi gned for working pressure of not |ess than 2070 kil opascal 300 psi and
that are factory tested at not less than [2760] [400] [__ ] kil opasca

Provide [centrifugal] [propeller] type fans. Provide fans that are
[belt-driven] [directly connected to | ow speed (1,200 rpm maxi mum) electric
notors]. Provide belt drive with guard and adj ustabl e sheaves to provide
not |ess than 20 percent fan speed adjustnent. Select sheaves to provide
the capacity indicated at the approxi mate m dpoi nt of the adjustnent.

Provide electric motor that is totally enclosed. Provide magnetic
across-the-line type nmotor starter within a weather-resistant housing.

Provi de condenser enclosure that is constructed of [not less than 1.3
mllineter 18-gage sheet steel] [al um num adequately reinforced and
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braced], with access panels and with rust-inhibitive baked enanel or
gal vani zed fi ni sh

[ Acconpl i sh condensing pressure control by an electronic solid-state
control systemthat nodul ates speed of condenser fan notor fromO to 100
percent by fan cycling.]

[ Acconpl i sh condensi ng pressure control by an electric thernostat that
cycl es the condenser fan notor. ]

[ Acconpl i sh condensi ng pressure control by a head pressure switch that
cycl es the condenser fan notor.]

[ Acconpl i sh condensi ng pressure control by [fan cycling] [nodul ation of
dampers located in the airstream.]

[ Acconpl i sh condensi ng pressure control by [condenser-coil flooding systeni
[ by nmodul ati on of danpers located in the airstreany.]

2.1.3.8 Wat er - Cool ed Condenser

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: The foll owi ng covers renote condensers for
process or confort air-conditioning systens.
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Provi de wat er-cool ed condensers that include all necessary openi ngs, water
and refrigerant connections, purge valves, relief devices, refrigerant
val ves, liquid-level indicating device, and support provisions.

Provi de condenser that conforms to AHRI 450, ASVME BPVC SEC VIII D1 [and so
st anped] .

[ When a condenser is being used as a conbination receiver, provide a
punp-down capacity equal to 80 percent of the avail able condenser vol une.]

[Select unit for water velocities not in excess of 2.1 neter 7 feet per
second and a fouling factor of 0.0010.]

[ Provide [copper][brass] condensing surface between hal ogen refrigerant and
cool ing water.]

[ Provi de copper condensing surface between hal ogen refrigerant and cooling
wat er; provide nonferrous netal tube sheets.]

[ Provide condensers with a refrigeration capacity of 35 kilowatt 10 tons
and under that are [shell and coil] [shell and U-tube] [shell and tube]
construction. Provide [brazed] [silver] soldered coil joints.]

[ Provi de condenser that is [shell and coil] [shell and U-tube] [shell and
tube] construction.]

[ Provide condensers with a refrigeration capacity of 35 kilowatt 10 tons or
nore of shell and tube cl eanable type construction, and tubes that are
[rolled] [brazed] into tube sheet.]

[ Provi de condenser made of shell and tube cl eanable type construction, and
tubes that are [rolled] [brazed] into tube sheet.]
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Provi de internedi ate tube supports so that distance between straight-tube
supports does not exceed [900] [3] [__ ] millimeter [__ ] feet for
copper tubes and [1200] [4] [__ ] millimeter [__ ] feet for brass
tubes. Fit supports to the tubes in a manner to preclude corrosion,
vi bration, and abrasion.

2.2  COVPONENTS

2.2.1 Vi bration |solators
Provide Vibration isolation provisions that conformto requirenents
specified in Section 23 05 48 VI BRATI ON AND SElI SM C CONTROLS FOR HVAC
Pl PI NG AND EQUI PVENT.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
Install equipnent in accordance with nmanufacturer's recomendati ons.
Submit Listing of Product Installations for packaged air-conditioning units
showing a mnimumof 5 installed units, simlar to those proposed for use,
that have been in successful service for a mninmumperiod of 5 years.
Provide list that includes purchaser, address of installation, service
organi zation, and date of installation.

Submit Installation Drawi ngs for packaged air-conditioning units in
accordance with referenced standards in this section.

3.2 TESTING
3.2.1 Quality Contro

Test and rate conponents of the air-conditioning systens as a systemin
accordance with AHRI 210/ 240.

3.3 OPERATI ON AND MAI NTENANCE
Submit [6] [__ ] copies of the Operation and M ntenance Manual s 30
cal endar days prior to testing the packaged air-conditioning units. Update
and resubnit data for final approval no |ater than 30 cal endar days prior
to contract conpletion.

-- End of Section --
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