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SECTI ON 23 82 23. 00 40

UNI T VENTI LATORS
05/17

NOTE: This gui de specification covers the
requirenents for unit heaters and ventil ators.

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

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

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submtted as a Criteria Change Request (CCR).
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PART 1 GENERAL

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

NOTE: If Section 23 00 00 AlIR SUPPLY, DI STRI BUTI ON
VENTI LATI ON, AND EXHAUST SYSTEMS is not included in
the project specification, insert applicable

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

*% *% *%

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

[ Section 23 00 00 AIR SUPPLY, DI STRIBUTION, VENTILATI ON, AND EXHAUST SYSTEMS
applies to work specified in this section.
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]11.1 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 organi zati on, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RID) 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 are automatically
deleted fromthis section of the project

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

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

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

ACQUSTI CAL SOCI ETY OF AMERI CA (ASA)

ASA S12.11/Part 1 (2013) Acoustics-Measurenent of Noi se and
Vi bration of Small Air-NMving Devices,
Part 1: Airborne Noise Eni ssion

ASA S12. 11/ Part 2 (2013) Acoustics-Measurenment of Noi se and
Vi bration of Small Air-Mving Devices,
Part 2: Structure-borne Vibration

ASA S12.53/1 (2011; R 2016) Acoustics- Determ nation of
Sound Power Levels of Noi se Sources -
Engi neering Methods for Small, Movable
Sources in Reverberant Fields - Part1:
Conpari son Method for Hard-Walled Test
Rooms

ASA S12.53/2 (1999; R 2015) Acoustics- Determ nation of
Sound Power Levels of Noi se Sources Using
Sound Pressure - Engi neering Methods for
Smal |, Movabl e Sources in Reverberant
Fields - Part2: Methods for Special
Rever berati on Test Roons
Al R- CONDI TI ONI NG, HEATI NG AND REFRI GERATI ON | NSTI TUTE ( AHRI)

AHRI 840 |-P (2015) Perfornmance Rating of Unit
Ventilators

ALUM NUM ASSCCI ATI ON ( AA)

AA DAF45 (2003; Reaffirnmed 2009) Designati on System
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for Al um num Fi ni shes
AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)
ANSI Z83.8/CSA 2.6 (2016; Errata 2017) Gas Unit Heaters, Gas
Packaged Heaters, Gas Uility Heaters, and
Gas- Fired Duct Furnaces
ASTM | NTERNATI ONAL ( ASTM
ASTM A568/ A568M (2017a) Standard Specification for Steel,
Sheet, Carbon, Structural, and
H gh-Strength, Low Alloy, Hot-Rolled and
Col d-Rol | ed, CGeneral Requirements for
ASTM A653/ A653M (2017) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron Al oy-Coated (Gal vanneal ed) by
the Hot-Di p Process
| NTERNATI ONAL CODE COUNCI L (1 CQ)
I CC | FGC (2018) International Fuel Gas Code
ICC I MC (2018) International Mechani cal Code
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)
NEVA MG 1 (2016; SUPP 2016) Mdtors and Generators
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 54 (2018) National Fuel Gas Code
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. DEPARTMENT OF DEFENSE ( DOD)

DOD-G-24508 (1977; Rev A; Am 4 1998) Grease, High
Per f ormance, Milti purpose (Metric)

1.2 SUBMITTALS

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

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

The @uide Specification technical editors have

designated those itens that require Governnent
approval, due to their conplexity or criticality,
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with a "G" Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

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

t he project.

For submittals requiring Governnent approval on Arny
projects, use a code of up to three characters
within the submttal 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 O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

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

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

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

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

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

Government approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval . ][for information only. When used, a designation follow ng the
"G' designation identifies the office that reviews the submittal 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:
SD-01 Preconstruction Submittals
Mat eri al, Equi prent, and Fixture List; C[, | 1]
Li st of Product Installations; C[, | 11
SD- 02 Shop Drawi ngs
El ectrical Diagrans; C[, | 1]
Pneurmati c Di agrans; C[, [ 11
SD- 03 Product Data
Gas Unit Heaters; ¢, | 1]
Propeller Unit Heaters; ¢, | 11

Cabinet Unit Heaters; C[, [___ 1]
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Unit Ventilators; ¢, [___ 1]
Casing; C[, [___ 1]
Heat Exchangers; C[, [___ ]]
Burners; CG[, [__ 1]
Fans; C[, [___ 1]
Mtors; G, [__ 1]
Controls; G, [___ 1]
Vertical Discharge Units; ¢, [___ 11
Hori zontal Discharge Units; G, [___ 1]
Heating Element; ¢, [___ 1]
Propel lers; C[, [__ 1]
Filters; ¢, [___ 1]
Enclosures; C[, [___ 1]
wall Sleeve; ¢, [___ 1]
Fresh-Air Intakes; C, [___ 1]
Insulation; ¢, [___ 1]
Vibration Isolation; G, [___ 1]
SD- 04 Sanpl es
Color Chart; ¢, [___ 1]
SD- 05 Design Data
Connection Diagrans; C[, [___ 1]
Control Diagrans; C, [___ 1]
SD-07 Certificates
Records of Existing Conditions; C[, [___ 1]
Spare Parts List
SD- 10 Operation and Mii ntenance Data
Qperation and Mai ntenance Manual s
SD-11 C oseout Submittals

Record Drawings; ¢, [___ 11
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1

Warranty
3 QUALI TY CONTROL

Provide a list of product installations that identifies at |least five
units, simlar to those proposed for work, that have been in successfu
service for a mnimumof 5 years. Provide a list that includes the nane of
the purchaser, address of installation, name of service organization, and
date of installation.

.4 PRQOJECT/ SI TE CONDI Tl ONS

Submit records of existing conditions including the results of a survey of
work area conditions and features of existing structures and facilities
within and adjacent to the jobsite. Comrencenent of work constitutes
acceptance of existing conditions.

PART 2 PRODUCTS

2.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Wien possi bl e use seal ed bearings. Over

[ ubrication and | ubrication contam nation are maj or
causes of bearing failures. Using seal ed bearings
helps to elimnate this failure node.

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

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Provide fan and notor bal anci ng that conforns
to SO Std. 1940/1 - (2003) Balance Quality
Requirements for Rotors in a Constant(Rigid) State.
Provide notor vibration levels that conformto NEMVA
Specification M1, Mditors and Generators, Part 7,
unl ess ot herwi se not ed.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

1 SYSTEM DESI GN
Ensure that units are tested and certified in accordance with AHRI 840 |-P.

Provi de control diagrans that show physical and functional relationships of
equi pnent. Provide electrical diagrans that show size, type, and capacity
of the systens. Submt pneumatic diagrans for air and gas systens.

Submit connection diagranms indicating the general physical |ayout of all
controls, and internal tubing and wiring details on the draw ngs.

Subnmit equi prent and performance data for [Gas Unit Heaters][Propeller Unit
Heat ers] [ Cabinet Unit Heaters][Unit Ventilators], consisting of use life,
system functional flows, safety features, and nechani cal autonmated

details. Submit curves indicating the responses and perfornmance
characteristics of the tested and certified equi pment.

Subnmit product data for vibration isolation conponents.

.2 MANUFACTURED UNI TS

Provide a material, equipnment, and fixture list that includes the
manuf acturer's style or catal og nunbers, specification and draw ng
ref erence nunbers, and warranty information
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[

Submit the manufacturer's standard color chart for [Gas Unit
Heaters][Propeller Unit Heaters][Cabinet Unit Heaters][Unit Ventil ators],
showi ng the manufacturer's standard col or sel ections and fini shes.

Subnit a spare parts list and information nmeeting referenced standards
within this section.

2.1 Gas Unit Heaters (GUH)

Provi de drawi ngs or schedul es that include capacity, gas data and nounting
height.

.2.1.1 Type

Provi de suspended unit heaters, arranged for discharge of air as
indicated. Provide a unit that conplies with ANSI Z83.8/CSA 2.6 and
NEMA MG 1.

.2.1.2 Casing

Provide a casing that is manufactured of at least 1.0 millinmeter 20-gage
steel. Provide a casing with a phosphate pretreatnment, priner, and baked
enanel finish inside and outside. Provide horizontal [adjustable]

[ non- adj ustabl e] | ouvers, conpletely recessed inside the casing frane.

Provide [four-way] [ ] deflection vanes.

12.2.1.3 Heat Exchangers

Provi de wel ded, heavy al um ni zed-st eel heat exchangers. Provide exchangers
that are formed in a clanshell design that conpletely surrounds the
burner. Provide individual conmbustion chanmbers for each burner.

.2.1.4 Burners

Provi de die-forned, alum num painted, heavy mld steel burners with |ong
slot ports for an even supply of gas. Provide a unitized-construction
burner assenbly with an integral crossover for positive burner ignition.
Provide a draft diverter as an integral part of each heat exchanger section
to allow backdrafts to bypass the burner assenbly wi thout affecting nornal
operation.

.2.1.5 Fans

Provi de propeller fans, designed and nmanufactured for unit heater
application. Provide fans with at |east three al um num bl ades.

.2.1.6 Motors

Provide notors that are totally enclosed, with built-in overl oad
protection. Mount notors to the back panel by a fan guard notor nount
constructed of spring steel wre.

.2.1.7 Controls

Provide controls that include a high-linmt switch, fan controls [including
a fan timer, a lockout tinmer [__ 11, a 24-volt automatic gas valve with a
100 percent safety pilot shutoff, a pressure regulator with a leak-limting
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device, and nmanual main and pilot valves. Provide an integral junction box
for all power and control connections.

[Provide a lowvoltage transformer.] [Provide a spark ignition controller.]
2.2.2 Propeller Unit Heaters (PUH) Hot Water and Steam

Provi de drawi ngs or schedule that include data on the capacity, heating
nmedi a data and nounting hei ght.

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

NOTE: This specification is applicable to both hot
wat er and st eam heati ng nedi um

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkkkkkkkkkkkkkkhhkhhkkkkkkkkkkkkhkhkhkkkkkkkkkkkhkkkk

[2.2.2.1 Type
Provi de suspended unit heaters, arranged for discharge of air as indicated.
12.2.2.2 Vertical Discharge Units

[ Provide vertical discharge units that operate at speeds up to 1,200
revol utions per mnute (rpn, with the exception of units with 14.6 kilowatt
an output of 50,000 British thermal units per hour or |ess which may
operate at speeds up to 1,800 rpm Cover the discharge opening with a fan
guard.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhkhkhkkkkkkkkkkkhkkkk

NOTE: When one of the follow ng paragraphs is
sel ected, the nounting height is affected.

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

[ Provide | ouver cone diffusers.] [Provide adjustable vane diffuser.]
[2.2.2.3 Hori zontal Discharge Units

Provi de a maxi mum vol une for horizontal discharge unitsin cubic neter per
second (cns) feet per minute (cfnjand face velocity in nmeter second (nis)
feet per mnute (fpm as follows:

Volume Velocity
(cms) (cms)

Up to 0.47 41
0.48 to 1.42 4.6
1.43 and over 5.1
Volume Velocity
(cfm) (fpm)

Up to 1,000 800
1,001 to 3,000 900
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Volume Velocity
(cfm) (fpm)

3,001 and over 1,000

Provi de adj ustabl e doubl e-defl ection |ouvers.
12.2.2.4 Heat i ng El enent
Provi de heating elements of the manufacturer's standard construction, rated
for [standard] [|ow output tenperature] service of not |ess than 149
degrees C at 517 kil opascal 300 degrees F at 75 pounds per square inch (psi).
2.2.2.5 Casings
Provi de casings with snmoothly contoured propeller orifice rings constructed
of cold-rolled carbon steel that is 1.0 nmillimeter 20-gage or thicker
Provi de casing surface finish that includes a phosphate pretreatnent, prine
coat, and baked enanel finish
2.2.2.6 Propel | ers and Mtors

Provi de propellers that have at |east four alum num bl ades and that are
dynani cal | y bal anced

[ Provide horizontal discharge units with a fan inlet safety guard.
I Mount notors on el astoner vibration isolators.

1[2.2.2.7 Sound Rati ng

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

NOTE: Select the title and the foll ow ng paragraph
only if supplenented on the drawi ngs or herein by a
sound rating in decibels.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

Test and sound-rate unit heater in accordance with ASA S12.11/Part 1,
ASA S12.11/Part 2, ASA S12.53/1, and ASA S12.53/2.

I 2228 Control
Control unit heaters [by line-voltage thernostats] [ ].
12.2.3 Cabi net Unit Heaters (CUH)

Provi de drawi ngs or schedul es that include capacity, power rating, heating
media, filter, pressure drop, size, and other pertinent data.

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

NOTE: This specification is applicable to both
hot - wat er and steam heating nedi um

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

2.2.3.1 Type
Provi de qui et-operating cabinet unit heaters, conplete with heating

el ements, fans and drives, filters, baffles and division walls, contro
provi sions, and enclosures wi th access panels.
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Provi de cabinets that do not exceed the dinmensions given in the draw ng.

Provide unit pressure conmponents rated for service to at |east 1050
ki | opascal 150 psi at the system working tenperature.

2.2.3.2 Heat i ng El enent

Provide a [manufacturer's standard al um num finned] [serpentine copper
tube] heating element that can be drained and vent ed.

Provide a heating el enent with a constant and pernmanent catal oged capacity.
Construction uses seamnl ess deoxi di zed copper tube materi al

Provide fins that are mechanically connected to the tubes. Regard |oose
fins as causing a reduction in capacity at operating tenperatures,
requiring replacenent of all such material at no additional cost to the
Governnment. Elenents with bent or danmged fins are not acceptable.

Make provi sions for expansion and supports so that the el enent novenent is
strai nfree and noi sel ess.

[ Provide a coil with a face area of the coil no smaller than the dinensions
specified on the draw ngs.

12.2.3.3 Fan and Drive Assenbly

[ Provide a centrifugal, forward-curved, doubl e-w dth, double-inlet fan, that
has been statically and dynamically bal anced at the factory.

I Provide direct fan drives.

Il Provide direct fan drives, except where belt drives are indicated. Provide
belt-drive notors that are fitted with adjustable rails and asheave that
permits a 20-percent adjustnment to the fan speed. El astonmer nount
i ndependent fan shafts in self-aligning [antifriction] [sl|leeve-type]
bearings, with lifetime lubrication

Il Provide [two] [three] [four]-speed drives. Provide switch positions that
i nclude an of f position

] [Provide rotating elenents that are statically and dynam cally bal anced
Vi bration-isolate the fan and drive assenbly.] Refer to Section
23 05 48.00 40 VI BRATI ON AND SEI SM C CONTRCOLS FOR HVAC PI PI NG AND EQUI PMENT
for vibration-isolation considerations.

Ensure that the direct-drive notor's rotational speed does not exceed 1, 200
rpm.

2.2.3. 4 Filters

Provi de repl aceable, throwaway filters that are at least 25 mllineter 1
i nch thick.

Install filters in a bypass-proof frame to ensure that the noving air is

filtered before entering the heating elenent. Ensure that filters can be
removed wi t hout tools.
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2.2.3.5 Enclosures

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Show architectural and mechani cal details not
covered herein on the draw ngs or supplenent the
following.

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

[ Provide an enclosure configuration that does not deviate from draw ng
specifications.

Il Provide an enclosure nmade of cold-rolled carbon steel, 1.6 mllineter
16-gage, or heavier, that is conformng to ASTM A568/ A568N. Provi de
construction that has smooth, blenish-free surfaces, w thout sharp edges,
and with flush joints. Do not provide construction with winkled-netal or
not ched-corners. Provide an enclosure that has space for all riser pipes
and controls. Provide access doors that have tanperproof |atches, hinge
doors, and panels to protect surface finishes and personnel

Il Provide a surface finish for the enclosure that includes the manufacturer's
standard phosphate pretreatnent, prime coat, and baked enanel finish
Provide the color selected by the Contracting O ficer

1[2.2.3.6 Insulation
I nsul ate backs of recessed units with at least 13 nmillimeter 1/2 inch of 48
kil ogram per cubic nmeter 3 pound per cubic foot fibrous-glass insulation
conform ng to NFPA 90A.

12.2.3.7 Control Cycle

[ Sequence the operation [in accordance with the manufacturer's
recomrendati ons] [

][ Provide control conmponents that conformto the requirenents in Section
23 09 33.00 40 ELECTRI C AND ELECTRONI C CONTROL SYSTEM FOR HVAC

12.2. 4 Unit Ventilators (W)

Provi de drawi ngs or schedul e that include capacity, power rating, heating
duty and nethod, and other pertinent data.

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

NOTE: This specification is applicable to both
hot - wat er and steam heating equi prent.

Where | arge nunbers of units are required, a
standard si ze cabinet is allowed.

Where only one or two units are involved, the
pol ari zed plug-in nodul e requirenment does not apply.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

2.2.4.1 Type
[ Provide quiet-operating nodular unit ventilators, conplete with heating

el ements, fans and drives, filters, baffles and division walls, danpers,
control provisions, and enclosures with access panels.
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Il Provide unit pressure conponents that are rated for service to at | east
1050 kil opascal 150 psi at system working tenperature.

Il Ensure that interconponent wiring conforms to NFPA 70. Ensure that the
conponents of the unit assenbly are UL-1isted and approved.

][ Provide heating, fan, and control nodul es that have pol arized, col or-coded,
pl ug-in connections.

12.2.4.2 Heati ng El erment

[ Provide a [manufacturer's standard al um num finned,] [serpentine
copper-tube,] heating el enent that can be drained and vent ed.

Il Provide a heating element with constant and permanent catal oged capacity.

Il Provide a heating el ement made of seanl ess deoxi di zed copper tube.

I Mechanically connect the fins to the tubes. Regard |oose, bent, or damaged
fins as causing a reduction in capacity at operating tenperatures, and
replace all |oose, bent, or damaged fins at no additional cost to the
Government. Do not provide elenents with | oose, bent or damaged fins.

I Make provisions for expansion and supports so that the el enent can be noved
wi thout strain or noise.

]l Provide a coil with a face area that is no smaller than the di nensions
specified in the draw ng.

12.2.4.3 Fan and Drive Assenbly

Provide a centrifugal, forward-curved, double-w dth, double-inlet fan that
has been is statically and dynam cally bal anced.

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

NOTE: Select, rewite, or delete the follow ng
par agraph only after checking direct-drive units.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

[ Provide belt-driven fans, mounted on a common shaft. Support the shaft by
i ndependent, el astoner-nounted, self-aligning, antifriction or sleeve
bearings with lifetine lubrication. Provide an adjustable notor sheave
that can vary in speed by at |east 20-percent in either direction fromthe
capacity point. Provide adjustable belt tension

Il Provide a notor that is nanually controlled by a two-position on/off switch

Il

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

NOTE: Select the follow ng paragraph for
direct-drive units in lieu of the preceding
paragraph.

*kkkkkkkkkhkk *kkk kkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhhhkk

Provide a notor that is manually controlled by a [three] [four]-position
switch.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: For very small units, only shaded-pole notors
are avail able from some manuf acturers
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Provide split-capacitor motors with el astoner vibration isolation mounts
and with an adjustable rail rnounting.

2.2.4.4 Filters

Provi de repl aceable, throwaway filters that are at least 25 mllineter 1
i nch thick.

Install filters in a bypass-proof frame to ensure that noving air is
filtered before entering the heating elenent. Ensure that filters can be
removed wi t hout tools.

2.2.4.5 Dampers

Provi de opposed- bl ade danpers constructed to resist salt air. Provide

gal vani zed steel blades, that [are nechanically attached,] [have secure
seal i ng provisions,] and are not dependent upon adhesives. Provide

hi gh-grade commercial -quality flanged bearings with an extended race,
corrosion-resistant steel balls, and [plated races] [heat-treated carbon
steel] construction with factory-applied grease conforning to DOD-G-24508,
suitable for salt air exposure. Provide oil-inpregnated bronze sleeve
bearings.

[ Provide a face and bypass danper with an external bypass duct if required
by the unit.

Il Provide m xing danpers as an assenbly within a mxing box. Provide danpers
that can vary the mixed air in any proportion from 100 percent roomair to
100 percent outside air.

12.2.4.6 Enclosures

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

NOTE: Show architectural and nmechanical details not
covered herein on the drawi ngs or supplenent the
following.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

[ Provide an enclosure configuration in accordance with the manufacturer's
recommendations.

Il Provide an enclosure made of cold-rolled carbon steel 1.6 nmllinmeter 16-gage
or heavier conformng to ASTM A568/ A568N. Provi de construction that has
snoot h, bl em sh-free surfaces, w thout sharp edges, and with flush joints.
Form and brace the enclosure to ensure that surfaces are plane and have no
oilcan effect. Do not provide construction with winkled netal or notched
corners. Provide pencil proof venetian louvers. Provide |ouvers that are
constructed of metal and, when in normal position, can sustain a
distributed | oad of up to 890 newton 200 pounds. Provide an enclosure that
has space for all riser pipes and controls. Provide access doors that have
t anper pr oof | at ches.

][ Use [heavy coatings] [non-corroding nmaterials] to protect the interna
surfaces of the enclosure that are exposed to condensation and salt air Do
not provide flash chrome plating or cadm um pl ating.

Il Provide a surface finish for the enclosure that includes the nanufacturer's
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standard phosphate pretreatnent, prinme coat, and baked enanel finish.
Provi de the color selected by the Contracting O ficer.

12.2.4.7 \Wall Sleeve

Provide a wall sleeve nade of gal vani zed carbon steel not less than 1.3
mllimeter 18-gage pr heavier, with a comercial zinc weight confornmng to
ASTM A653/ A653N. Provide a finish that consists of manufacturer's standard
gal vani zed surface preparation and at least [two finish coats of baked
enanel] [one finish coat of high-build epoxy]. Provide the color selected
by the Contracting O ficer.

2.2.4.8 Ther mal and Acoustic I nsul ation

Provide insulation to prevent heat |oss, heat gain, and condensati on.
Provi de an acoustic treatnment for surfaces.

2.2.4.9 Control Cycle

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Select or delete the title and the follow ng
two paragraphs or rewite and suppl ement by

i ncluding the control cycle for this equi pment to
suit the project conditions.

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

[ Sequence the operation in accordance with the manufacturer's
recommendation's.

][ Provide control conmponents that conformto the requirenents in Section
23 09 33.00 40 ELECTRI C AND ELECTRONI C CONTROL SYSTEM FOR HVAC.

12.2.4.10 Fresh Air Intakes
Provi de extruded-al um numintake |louvers with 1.6 mllineter 16-gage, 13 by
13 millineter 1/2 by 1/2 inch nesh alum numw re birdscreens for all
fresh-air intakes. Provide extruded al um numthat has undergone caustic
etching and been given a 0.5 micronmeter anodic coating in accordance with
AA DAF45. Use elastoneric seals to protect aluminumfromdissinmlar nmetals
and the causticity of concrete or nortar. Provide an intake that is
conpatible with the penetration used in the building construction.

PART 3 EXECUTI ON

3.1 INSTALLATION

3.1.1 Equipment
Install equi pnent in accordance with the manufacturer's reconmendati ons.

3.1.2 Gas Pi pi ng
Install gas piping in conpliance with I CC I FGC, NFPA 54, Section 23 11 25
FACI LI TY GAS PI PING and Section 33 51 15 NATURAL- GAS / LI QUI D PETROLEUM GAS
DISTRIBUTION.

3.1.3 Conbustion Air

Provi de conbustion air in conpliance with | CC | M.
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3.1. 4 Location

Install heaters in conpliance with the cl earance and nounting hei ght
requirenments of 1 CC | FGC and NFPA 70.

3.1.5 Venting

Provi de heaters that are vented in conpliance with NFPA 54, I1CC I M., and
| CC | FGC.

3.2 FI ELD QUALI TY CONTROL

Conduct operational tests in accordance with the nmanufacturer's
instructions.

3.3 CLOSEQUT ACTI VI TI ES

Submit record drawings with current information on deviations from and
amendnments to the draw ngs and conceal ed and visi bl e changes in the work.

Submit [six] [___ ] copies of the operation and mai ntenance manual s at
| east 30 cal endar days before the systemis tested.

Subnmit the nmanufacturer's warranty to the Contracting Oficer

Update and resubnmit data for final approval at |east 30 cal endar days
bef ore contract conpl etion.

-- End of Section --
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