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

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 wel cone and should be directed to the technica
proponent of the specification. A listing of
Techni cal Proponents, including their organization
desi gnation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Criteria Change Request (CCR)
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PART 1 GENERAL

1.1 REFERENCES

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

NOTE: 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
when you add a RID 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.
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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.
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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.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI 783. 19/ CSA 2. 35 (2009) Gas-Fired Hi gh-Intesigy Infrared
Heaters
ANS|I Z83.8/CSA 2.6 (2009) Anmerican National Standard/ CSA

Standard for Gas Unit Heater, Gas Packaged
Heaters, Gas Utility Heaters and Gas-Fired
Duct Furnaces

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

ASHRAE 33 (2000) Method of Testing Forced
Circulation Air Cooling and Air Heating
Coil s

ASTM | NTERNATI ONAL (ASTM

ASTM A 1011/ A 1011M (2009b) Standard Specification for Steel,
Sheet, and Strip, Hot-Rolled, Carbon,
Structural, Hi gh-Strength Low Al l oy and
H gh-Strength Low Alloy with I nproved
Formability and Utra-H gh Strength

ASTM A 109/ A 109M (2008) Standard Specification for Steel,
Strip, Carbon (0.25 Maxi mum Percent),
Col d- Rol | ed

ASTM A 123/ A 123M (2009) Standard Specification for Znc

(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

ASTM A 167 (1999; R 2009) Standard Specification for
St ai nl ess and Heat - Resi sting
Chromi um N ckel Steel Plate, Sheet, and

Strip

ASTM A 463/ A 463M (2009a) Standard Specification for Steel
Sheet, Al um num Coated, by the Hot-Dip
Process

ASTM A 653/ A 653M (2009a) Standard Specification for Steel

Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron Al oy-Coated (Gl vanneal ed) by
the Hot-Di p Process

ASTM B 117 (2009) Standing Practice for QOperating
Salt Spray (Fog) Apparatus
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ASTM B 209 (2007) Standard Specification for Al um num
and Al um num Al |l oy Sheet and Pl ate

ASTM B 209M (2007) Standard Specification for Al um num
and Al unm num Al Il oy Sheet and Plate (Metric)

ASTM D 1654 (2008) Eval uation of Painted or Coated
Speci mens Subj ected to Corrosive
Envi ronment s

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMVA | CS 2 (2000; Add/Errata 2000; Errata 2006; R
2005; Errata 2008) Standard for
Controllers, Contactors, and Overl oad
Rel ays Rated 600 V

NEMA | CS 6 (1993; R 2001; R 2006) Encl osures

NEVA MG 1 (2009) Mdtors and Generators

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

NFPA 211 (2010) Standard for Chi nmeys, Fireplaces,
Vents, and Solid Fuel -Burning Appliances

NFPA 54 (2009; TIA 09-1; TIA 09-2) National Fuel
Gas Code

NFPA 70 (2008; TIA 08-1) National Electrical Code

NFPA 90A (2009; Errata 09-1) Standard for the

Installation of Air Conditioning and
Ventilating Systens

NFPA 90B (2009) Standard for the Installation of
Warm Air Heating and Air Conditioning
Syst ens

NFPA 91 (2010) Standard for Exhaust Systens for

Air Conveyi ng of Vapors, Gases, Msts and
Nonconbusti bl e Particul ate Solids

UNDERWRI TERS LABORATORI ES (UL)
UL 441 (2010) Gas Vents

uL 731 (1995; R 1995 thru 2009) Standard for
Ol-Fired Unit Heaters

.2 RELATED REQUI REMENTS

Section 23 03 00.00 20 BASI C MECHANI CAL MATERI ALS AND METHODS, applies to
this section with additions and nodifications specified herein.

.3 SUBM TTALS

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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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 submttals
required for the project. Submttals should be kept
to the mininmumrequired 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
subnmittal is sufficiently inportant or conplex in
context of the project.

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

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

Choose the first bracketed itemfor Navy, Air Force

and NASA projects, or choose the second bracketed
itemfor Army projects.

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

Government 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 will review the subnittal for
the Government.] The follow ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Unit heaters
Infrared heaters
SD- 10 Operation and Mi ntenance Data
Unit heaters, Data Package 2

Infrared heaters, Data Package 2

Submit in accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA.
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PART 2 PRODUCTS

2.

1 UNI T HEATERS

Sel f-contai ned and factory assenbl ed, [propeller] [or] [centrifugal] fan
with capacities expressed as Btu per hour output and cubic foot-per-mnute
air delivery, operating conditions, and mounting arrangenments as indicated.
Average fan bearing life shall be m ni mum 200, 000 hours at operating
conditions. Provide fan motor with [direct] [or] [belt] drive. Construct
fan-guard nmotor nount of steel wire. Equip each heater with individually
adj ust abl e package di scharge |ouver. Louvers may be substituted by

di scharge cones or diffusers. Provide thernostats [as indicated]. Furnish
circuit breaker disconnect swtch.

1.1 Gas-Fired Unit Heater

ANS| 783.8/ CSA 2.6 and AGA | abel .

.1.1.1 Casi ng

M ni mum [ 22] [
access panel s.

] gage [steel] [or] [alum num . Provide renovable

.1.1.2 Heat Exchanger

Mnimm[20] [__ ] gage all-wel ded steel construction with
corrosion-resistant al um num fi ni sh.

.1.1.3 Bur ner s

Die-formed, slot ports, and steel construction wth al um num paint.

.1.1.4 Draft Diverter

Al'l -wel ded steel construction and an integral part of each heat exchanger
section. Allows backdrafts to bypass burner assenbly wi thout affecting
nor mal operation.

.1.1.5 Controls

Consi sting of a conbination pressure regulator, [two-stage gas valve in 100

percent and [55] [__ ] percent of full rating,] main shutoff valve, pilot
cock, pilot safety switch for 100 percent shutoff, high tenperature limt
switch, and tine-delay fan switch. |Include power and control connections

in an integral junction box.

.1.1.6 Ef fici ency

M ni num steady state efficiencies shall be 78 percent at maxi mumrated
capacity and 75 percent at mnimumrated capacity that is provided and
all owed by the controls.

[2.1.1.7 Accessori es

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

NOTE: Do not acquire propane-gas conversion kit for
project locations where it is not cost effective to
use propane gas as fuel. Delete this paragraph if
not required.
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Provi de [ propane-gas conversion kit] [automatic electric pilot recognition
kit].

12.1.2 Ol-Fired Unit Heater
UL 731 and UL | abel ed.
2.1.2.1 Casi ng

Mnimum[22] [ __ ] gage [aluminum [or] [[enanel] [or] [vinyl] coated
steel]. Provide renovabl e access door.

2.1.2.2 Heat Exchanger

M ni mum 16 gage prinmary conbustion chanber constructed of [perlite-clad
steel] [, aluminumclad steel] [, or] [400 series stainless steel]; mninmm
14 gage secondary heating section conposed of alumnized, nild, or
hot-rolled steel. Provide a flame observation port on the burner side of
the heater.

2.1.2.3 Bur ner
Provi de pressure oil-atom zing burner with nmechanically forced draft,
suitable for fuel oil No. 2. Provide two-stage oil punp. Equip burner
notor with a conbustion air danper

2.1.2.4 Controls

Include fan and limt switch, |ow voltage (24-volt) transforner, electronic
flane safeguard with flane safety relay, and electric spark ignition

2.1.2.5 Accessori es

Provi de [ power exhauster,] oil filter, oil pressure regulator, and
baronetri c danper.

2.1.2.6 Ef ficiency
M ni mum steady state efficiencies shall be 81 percent at nmaxi mumrated
capacity and 78 percent at mninmumrated capacity that is provided and
al l owed by the controls.
2.1.3 [Stean] [or] [Hot-Water] Unit Heater
ASHRAE 33 tested for heating coils; UL listed for notor and controls.
2.1.3.1 Casi ng

Mnimm[20] [__ ] gage [steel] [or] [alum num with removabl e access
panel s or neans to renpbve, service, and nmintain nmajor conponents.

2.1.3.2 Coi

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: Use copper for maxi nur 517 kPa (gage) 75 psig
steam or nmaxi nunr 163 degrees C 325 degrees F hot
wat er at 1379 kPa (gage) 200 psig, red brass for
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maxi murr 1379 kPa (gage) 200 psig steam or 218

degrees C 425 degrees F hot water at 2068 kPa (gage)
300 psig, copper nickel for maximumr 2758 kPa (gage)

400 psig steamor maxi nunr 232 degrees C 450 degrees F
at 4136 kPa (gage) 600 psig, and steel for naxinmun
232 degrees C 450 degrees F hot water at 4136 kPa
(gage) 600 psig.

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

Fi n-and-tube coil constructed of [copper,] [red brass,] [90-10 copper
nickel,] [or ] [steel] tubes and [copper] [or] [aluminun] fins. Use
maxi mum desi gn pressure of [steamat [ ] kil opascal (kpa (gage)) pounds
per square inch gage (psig)] [and] [hot water at [ | ] kpa (gage) psig
and [ ] degrees C F].

.1.3.3 Controls

[Automatic controls of [nodulating] [on-off-auto] [or] [conbination of
nodul ati ng and on-off-auto] system] [As indicated]. [Provide a
three-position selector switch.]

.1.4 El ectric Unit Heater

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

NOTE: Check if Section 23 83 00.00 20 ELECTRI C
SPACE HEATI NG EQUI PMENT or section 23 82 43 ELECTRIC
DUCT HEATERS covers electric unit heater. Reconmmend
to cover unit heaters exclusively in this section
Avoi d redundant statenent.

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

UL |isted; wattage, voltage, phase, and nunber of steps as indicated.
Provide control-circuit termnals and single source of power supply. Heater
5 Kw and | arger shall be three-phase, with | oad bal anced on each of the
three phases. Linmit leaving air tenperature bel ow 60 degrees C at 15.5
degrees C 140 degrees F at 60 degrees F entering air.

.1.4.1 Casi ng

M nimum [ 21] [ ] gage steel.

.1.4.2 Heat i ng El enment

Ni ckel -chrom um heating wire el ement, free from expansi on noi se and 60 Hz
hum Enbed el enent in nagnesi umoxide insulating refractory. Seal el enent
in high-mass steel or corrosion-resisting netallic sheath with fins.

Encl ose el enment ends in terminal box. Space fins at maxi numsix fins per
inch. Limt fin surface tenperature 288 degrees C 550 degrees Fat any
poi nt during normal operation.

.1.4.3 Controls
Include limt controls for thermal overheat protection of heaters. For
renote thernostatic operation, provide contactor rated for 100,000 duty

cycles. [Provide a control transformer to supply 120-volt thernostat
control circuit for each heater.] Provide roomthernostat for pilot duty.
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2.1.4.4 Wring

Conpletely factory-prewired to termnal strips, ready to receive branch

circuit and control connections for 60 degrees C 140 degrees F[copper] [or]
[al umi nun] wiring.

[2.1.4.5 Accessories

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: These accessories are not integral conponents

of electric unit heater. Delete this paragraph if
not required.

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

Provide fan switching devices to i ndependently operate fan notor for sumrer
ventilation and wi nter heat recovery.

12.2 | NFRARED HEATERS

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

NOTE: Check if 23 83 00.00 20 ELECTRI C SPACE

HEATI NG EQUI PMENT or section 23 82 43 ELECTRI C DUCT
HEATERS covers electric unit heater. Recommend to
cover unit heaters exclusively in this section.

Avoi d redundant statenent.

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

[ Refl ect or-beam spread] [and] operating conditions as indicated. Provide
pre-wired control boxes, thernpbstats, and reflector [and duct] hangers.

2.2.1 Sheet Met al

[a. Alumnumdad Steel: ASTM A 463/ A 463N, nom nal thickness of

m ni mum 16 gage for radiant tubing between burners and vacuum punp
or vent.]

[b. Alum num ASTM B 209V ASTM B 209, manufacturer's standard
t hi ckness. ]

[c. Stainless Steel: ASTM A 167, nom nal thickness of not |ess than
20 gage.]

[d. [Ceranic-Coated] [Enanel-Coated] Steel: ASTM A 1011/ A 1011N hot
rolled or ASTM A 109/ A 109V cold rolled, |owcarbon steel. Provide
coating able to withstand infrared heater operating tenperatures.]

2.2.2 Unvented Gas | nfrared Heater

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

NOTE: Use only if adequate ventilation ensured for
the project |ocation.

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

ANSI Z83. 19/ CSA 2. 35 and AGA approved.

2.2.2.1 Heat i ng El enment

Perforated ceram c capabl e of withstanding thermal shock in [3] [__ ]
mnutes from 1093 to O degrees C 2000 to 32 degrees F without fatigue and
of m nimun 871 degrees C 1600 degrees F operating tenperature. Wen
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re-radi ating screens are used to obtain operating tenperature, provide
[stainl ess-steel] [or] [chrom zed-steel] matching screen.

2.2.2.2 Ref | ect or

[ Polished [al uminun] [stainless steel]] [or] [approved high infrared
reflector materials]. Provide reflector supports of manufacturer's
st andar d.

2.2.2.3 Controls

Provide either an intermttent pilot ignition systemor a solid-state
direct ignition system Provide automatic gas safety val ve capabl e of
wi t hstandi ng a 10 percent voltage fluctuation.

2.2.2.4 Ventil ation

Section 23 00 00 Al R SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEMS.

2.2.3 Vented Gas I nfrared Heater

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: For spot heating, use single-burner power
vented heater; for snmall area heating, uses

si ngl e- burner vacuum vented heater; and for |arge
area or entire building heating, use multiple-burner
vacuum vented heater. Do not use vented gas
infrared heaters in projects in the
SOUTHNAVFACENGCOM ar ea.

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

ANSI 783. 19/ CSA 2. 35 with AGA | abel, [single-burner power vented]
[ singl e-burner vacuum vented] [or] [nultiple-burner vacuum vented].

2.2.3.1 Vent
NFPA 54 and NFPA 211, [Type 316 stainless steel] [or] [high-tenperature
corrosion-resistant plastic rated for minimur 204 degrees C 400 degrees F
]. Vent flue gas to outdoors by induced draft.

2.2.3.2 Ref | ect or

[Polished [aluminun] [stainless steel]] [or] [approved high infrared
reflector materials]. Provide manufacturer's standard reflector supports.

2.2.3.3 Heat Exchanger and Conbustion Chanber

Construct heat exchanger and conbustion chanber of [al um numclad steel]
[ceram c-coated steel] [or] stainless steel

2.2.3. 4 Controls

I ncorporate either an intermttent pilot ignition systemor a solid-state
direct ignition system Provide safety air-flow switch for each burner

2.2.3.5 Fan or Vacuum Punp

Heat er manufacturer's standard.
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2.2.3.6 Per f or mance

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: Performance Criteria are:

Si ngl e- Bur ner
Power Vented
Heat er

Si ngl e- Bur ner
Vacuum Vent ed
Heat er

Mul t i pl e- Bur ner
Vacuum Vent ed
Heat er

M ni num St eady
St ate Ther mal
Ef ficiency
(Percent)

80

80

85

M ni mum St eady
State Ther nal

Maxi mum Heat

Rel ease (kJ

Per Square Meter
of Heating

Sur f ace

31, 350

33, 060

23,940

Maxi mum Heat
Rel ease (BTU

Ef ficiency Per Square Foot
(Percent) of Heating
Sur f ace
Si ngl e- Bur ner 80 2,750
Power Vent ed
Heat er
Si ngl e- Bur ner 80 2,900
Vacuum Vent ed
Heat er
Mul t i pl e- Bur ner 85 2,100
Vacuum Vent ed
Heat er

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

Provide sufficient radiant heating surface to attain a ninimum steady-state
thermal efficiency of [80] [85] percent and a maxi num heat rel ease of
[31,350] [33,060] [23.940] kJ per square neter [2,750] [2,900] [2,100] Btu
per square foot.

2.2.4 El ectric Infrared Heater

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

NOTE: Check if Section 23 83 00.00 20 ELECTRIC
SPACE HEATI NG EQUI PMENT or section 23 82 43 ELECTRIC
DUCT HEATERS covers electric unit heater. Recomend
to cover unit heaters exclusively in this section.
Avoi d redundant st atenent.

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

Sel f-contained, factory assenbled, and UL listed and including the heating
el enent, reflector, heater housing, nounting brackets, elenent holders,
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Wi re guards, and high-tenperature internal wring.
2.2.4.1 Heat i ng El enment

Mnimumr 9 1/2 nm 3/8 inch diameter quartz tube or nmetal sheath with coil ed
resistor wire. Elenment operating tenperature range shall be 649 to 982
degrees C 1200 to 1800 degrees F

2.2.4.2 Heat er Housi ng

[ Weat her proof] [al umi numclad steel] [stainless-steel] [alumnun] [or]

[l owcarbon steel] construction. Provide a baked enanel finish over a
corrosion-resistant primer. Provide a chrone-plated or stainless-stee
wire guard to prevent heating elenments from acci dental damage. Furnish
swi vel brackets to position heater in any horizontal angle.

2.2.4.3 Ref | ect or
Pol i shed [al umi num [or] [stainless steel].
2.2.4.4 Wring

Fully enclosed internal wiring. Provide mnimn 152 nmv 6 i nchslack fixture
(heater) wire for connection to branch circuit wring.

[2.2.4.5 Accessori es

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

NOTE: Electric-clock controller is an input
control l er provided separately as an optiona
addition to unit heaters. Delete this paragraph if
not required.

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

Provide electric-clock controller with self-starting synchronous notors and
snap acting switch, rated for 125 percent of the | oad which it controls.
Provide a 30-second tinme cycle with an infinitely adjustable "on-off"
period each cycle. Equip controller with external indicating knob for

manual adjustnent fromzero to 100 percent. |f surface nmounted, furnish
steel enclosure with a baked enanel finish over a corrosion-resistant
prinmer. |If flush nmounted, furnish galvanized steel enclosure with

knockouts for conduit in bottomand sides. Provide a connection wring

di agram on the inside cover of the enclosure. Were |oads exceed the

maxi mum avail abl e rating of controller, provide high duty-cycle contactors
serving as pilot devices.

12.3  FAN

Provide [steel] [or] [aluminun] fans with ball or roller bearings for
nmotors over 0.09 kW 1/8 horsepower (hp) and sl eeve bearings for notors 0.09
kW 1/8 hp and under. Provide sleeve bearings with oil reservoir, if not
permanent |y | ubricated.

2.4 MOTOR AND STARTER

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: The nmotor control requirenments should be
coordinated with the electrical section and wll
depend on field conditions. The follow ng types of
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notor starters should be used as a guide only. Wen
el ectrical power circuits to which equipnment are
connected are heavily | oaded, the full

vol tage-across line starting may result in excessive
voltage drop on the circuit.

Mot or kW Vol t age Type Starter

Up to 5 1/2 208- 230 Across line magnetic

51/2 to 11 208- 230 Across |ine nmagnetic,
part wind or we delta

11 to 22 3/8 460 Across |ine nmagnetic part
wind or we delta

Above 11 208- 230 Part wind or we delta

Above 22 3/8 460 Part wind or we delta

Mot or hp Vol t age Type Starter

Up to 7-1/2 208- 230 Across |ine nagnetic

7-1/2 to 15 208- 230 Across |ine magnetic,
part wind or we delta

15 to 30 460 Across line nmagnetic part
wind or we delta

Above 15 208- 230 Part wind or we delta

Above 30 460 Part wind or we delta

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

NEMA M5 1, and NEVA I CS 2, and NEVA | CS 6, respectively. [Provide

expl osi on-proof nmotors and notor starters where indicated.] Provide
continuous-duty nmotor with built-in automatic reset thernmal overl oad
protection. For notor 0.37 kW 1/2 hp and |l arger, use three-phase. Provide
si ngl e-phase notor of permanent split capacitor or capacitor start. Limt
mot or speed at 1800 rpm r/mn. Wre notor to heater power supply source.

2.5 [ NO SE, VI BRATI ON AND SEI SM C CONTROLS

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

NOTE: Dependi ng upon various heaters, delete any
i rrel evant paragraph for piping systens.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

Section 22 05 48.00 20 MECHANI CAL SOUND VI BRATI ON AND SEI SM C CONTROL. ]
[2.6 GAS Pl PI NG SYSTEM AND FLUE VENT
Conmply with Section 23 11 25 FACILITY GAS PI PING Section 33 51 15
NATURAL- GAS / LI QUI D PETROLEUM DI STRI BUTI ON, for gas val ves and pi pi ng.
Use UL 441 flue vents [and] [gas-vent roof jacks], of [gal vanized steel]
[aluminun] [or] [stainless steel].
112.7 FUEL O L [ TANK] AND Pl PI NG SYSTEM
Section 33 52 10 SERVICE PI PI NG FUEL SYSTEMS.
]1[2.8 HOT WATER PI PI NG SYSTEM

Section 23 21 13.00 20 LOW TEMPERATURE WATER [LTW HEATI NG SYSTEMS.
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112.9 STEAM AND CONDENSATE PI PI NG SYSTEM
Section 23 22 26.00 20 STEAM SYSTEM AND TERM NAL UNI TS.
]2.10 SCQURCE QUALI TY CONTROL

Speci al protection is not required for equi pnent that has a zinc coating
conform ng to \ & ASTM A 123/ A 123N] [ASTM A 653/ A 653M & . O herw se,
protect affected equiprment itens by manufacturers' corrosion-inhibiting
coating or paint systemthat has proved capable of wthstanding salt-spray
test in accordance with ASTM B 117. Test indoor and outdoor equi pnent for
125 hours; test outdoor equi pnent used in a marine atnosphere for 500

hours. For each specinmen, performa scratch test as defined in ASTM D 1654.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Install equi pnent where indicated and as reconmended by manufacturer's
recomrendat i ons, NFPA 54, NFPA 90A, NFPA 90B, NFPA 91 and NFPA 211.

3.1.1 Suspensi ons of Equi pnent

Provi de equi pnent supports including beam cl anps, turnbuckl es and twi st
links or weld-wire chains, wire ropes with rope clips and rope thinbles,

t hreaded-eye rod hangers with | ock nuts and heat-duct hangers, threaded-eye
bolts with expansi on screws, brackets, platformand nounting frame, and
vibration isolators. Locate equipnent in such a manner that working space
is available for servicing, such as vacuum punp and burner renopval, access
to automatic controls, and lubrication. Provide electrical isolation of
dissimlar netals. Clean interior of casings or cabinets before and after
compl etion of installation.

3.1.2 Vent s

NFPA 54 and NFPA 211. Provide vents with weatherproofing flashings in
accordance with Section 07 60 00 FLASH NG AND SHEET METAL.

3.1.3 El ectrical Wrk

NFPA 70 and Division 16, "Electrical Wrk." When repl acing origina
control wires, provide No. 16 AWG with mini num 105 degrees C insul ation.

3.2 FI ELD QUALI TY CONTRCL
Adm ni ster, schedul e, and conduct specified tests. Furnish personnel,
instruments and equi prent for such tests. Correct defects and repeat the
respective inspections and tests. Conduct inspections and testing in the
presence of the Contracting Oficer.

3.2.1 Test Instrunents and Appar at us
Provide instrunents and apparatus currently certified as being accurate to
within one percent of their full scale. Use gages with a nmaxi mum scal e
between 1 1/2 and 2 tines test pressure.

3.2.2 Field I nspection

Prior to initial operation, inspect equipnent installation to ensure that
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i ndi cated and specified requirenents have been net.
. 2.3 Field Tests
.2.3.1 Fuel Piping Pressure Tests

[Pneunatically test gas piping at 1 1/2 tinmes operating pressure and check
for | eakage with soap solution.] [Hydrostatically test fuel oil piping at
1 1/2 tinmes maxi num wor ki ng pressure. ]

.2.3.2 Fire Tests for Nonel ectrical Heating Equi prent

Test conbustion controls and equi prent with specified fuel at 100 percent
full rated load. During tests, verify proper operation of controls. Adjust
burners for maxi mum efficiency using Orsat or simlar apparatus. Miintain
firing for at least four hours [, and where high-low off conbustion
controls are provided, operate the heating equi pnent for one hour at |ow
fire and 3 hours at high fire]. For acceptable conbustion efficiency,

al  ow maxi mum 4.5 percent carbon dioxide in flue gases.

.2.3.3 I nsul ati on- Resi stance Tests for Electrical Equi prent

At the completion of wiring, test 600 volt wiring to verify that no short
circuits exist before or after the attachnment of electrical heating

equi prrent to the power source. Mke tests with an instrument which applies
a voltage of approximately 500 volts for a direct reading of insulation
resi stance.

.2.3. 4 Qperational Tests

After conpleting fire tests and insulation-resistance tests, operate

equi prent conti nuously under varying |load conditions to verify functioning
of conbustion controls, electrical controls, flane safeguard controls,
safety interlocks, and specified operating sequence. Run each test for a
m ni mum peri od of one hour.

.3 SCHEDULE

Some netric nmeasurenments in this section are based on mat hemati ca
conversion of inch-pound nmeasurenents, and not on netric neasurenents
conmonly agreed on by the manufacturers or other parties. The inch-pound
and netric nmeasurenents shown are as foll ows:

Pr oduct s | nch- Pound Metric
a. Mbt or
Capacity =7 1/2 hp =5 1/2 kW
= 15 hp = 11 kW
= 30 hp = 22 3/8 kW

-- End of Section --
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