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SECTION 23 80 20.00 10

GAS- FI RED HEATI NG EQUI PMENT
05/ 20

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This guide specification covers the
requirenents for gas-fired heaters, including unit
heaters, wall furnaces, and infrared heaters.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Format 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
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

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

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

PART 1 GENERAL

1.1 REFERENCES

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

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

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (R 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
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to update the issue dates.

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

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

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

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

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI Z721.66/ CGA 6. 14 (2023) Automatic Vent Danper Devices for
Use with Gas-Fired Appliances

ANSI Z21.86/CSA 2. 32 (2016) Vented Gas-Fired Space Heating
Appl i ances

ANSI 783.4/CSA 3.7 (2017; R 2022) Non-Recircul ating Direct

Gas-Fired Heating and Forced Ventil ation
Appl i ances for Commercial and | ndustrial
Application

ANSI Z783.8/CSA 2.6 (2016; R 2021) Gas Unit Heaters, Gas
Packaged Heaters, Gas Utility Heaters, and
Gas-Fired Duct Furnaces

ANSI Z83. 19/ CSA 2. 35 (2017; R 2022) Gas-Fired Hi gh-Intensity
Infrared Heaters

CSA GROUP (CsA)

CSA Directory (updat ed continuously online) Product |ndex
NATI ONAL ELECTRI CAL MANUFACTURERS ASSCCI ATI ON ( NEMA)

NEVA MG 1 (2021) Mdtors and Generators
NATI ONAL FI RE PROTECTI ON ASSQOCI ATl ON ( NFPA)

NFPA 54 (2024) National Fuel Gas Code

NFPA 211 (2019) Standard for Chinmeys, Fireplaces,
Vents, and Solid Fuel -Burni ng Appliances

U. S. DEPARTMENT OF DEFENSE ( DQOD)
UFC 3-301-01 (2023) Structural Engineering
UNDERWRI TERS LABORATORI ES (UL)

UL FLAMVABLE & COVBUSTI BLE (2012) Fl anmabl e and Conbusti bl e Li qui ds
and Gases Equi pnent Directory

1.2 SUBM TTALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the submttals
required for the project. The CGuide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

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

The "S" classification indicates subnmittals required
as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Covernment approval is required for submttals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Det ai | Draw ngs
Install ation

SD- 03 Product Data

Spare Parts
SD-06 Test Reports

Testing, Adjusting, and Bal anci ng
SD-10 Operation and Mai ntenance Data

Operation and Mai ntenance | nstructions
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1.3 QUALI TY ASSURANCE

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Al Federal buildings nust conply with
Executive Order 13423 and Public Law 109-58 (Energy
Policy Act of 2005); whether new construction,

repl acenent construction, or, to the greatest extent
practical, refurbishment and systemreplacenent. In
order to conmply with E.O 13423 and the Energy
Policy Act of 2005, building designs must achieve
energy consunption levels that are at |east 30
percent below the | evel required by the 2004
publication of ASHRAE 90. 1.

In accordance with P.L. 109-58 (Energy Policy Act of
2005), Executive Order 13423, and Federa

Acqui sition Regul ation (FAR) 23.203 Energy-efficient
Products must neet or exceed the perfornance
criteria for ENERGY STAR® qualified or
FEMP- desi ghat ed products as |l ong as these

requi renents are nonproprietary. The FEMP and ENERGY
STAR product requirenents are available on the web
at www. eer e. ener gy. gov/ f enp/ procurenent and

Www. ener gystar. gov/ products. Where ENERGY STAR or
FEMP products are not applicable, energy consum ng
products and systens nust neet or exceed the

requi renents of ASHRAE 90. 1.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Submit detail drawi ngs consisting of illustrations, schedul es, perfornance
charts, instructions, brochures, diagrans, and other information to
illustrate the requirements and operation of the system Detail draw ngs
for space heating equi pment, controls, associated equiprment, and for

pi ping and wiring. Show proposed | ayout and anchorage of equi pment and
appurtenances, and equi prent relationship to other parts of the work

i ncludi ng cl earances for mai ntenance and operation

1.4 DELI VERY, STORAGE, AND HANDLI NG

Protect all equiprment delivered and placed in storage from weat her,
hum dity and tenperature variations, dirt and dust, or other contani nants.

1.5 EXTRA MATERI ALS
Submit spare parts data for each different itemof material and equi pnent
specified, after approval of the detail drawi ngs, and not l|ater than
[ ] months prior to the date of beneficial occupancy. Include in the
data a conplete list of parts and supplies, with current unit prices and
source of supply.

PART 2 PRODUCTS

2.1 MATERI ALS AND EQUI PMENT

2.1.1 Gener a

Provi de material s and equi pment which are standard products of a
manuf acturer regularly engaged in manufacturing of the products and that
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essentially duplicate equipnent that has been in satisfactory use at | east
2 years prior to bid opening. Al gas fired appliances nust neet the
requi rements of NFPA 54.

2.1.2 Nanepl at es

Secure a plate to each nmajor conponent of equi pnment containing the
manuf acturer's nanme, address, type or style, nodel or serial nunber, and
catal og nunber. Also, affix an ENERGY STAR | abel as applicabl e.

2.1.3 Equi pnent Guar ds

Conpl etely encl ose or guard belts, pulleys, chains, gears, couplings,
projecting setscrews, keys, and other rotating parts so |located that any
person may cone in close proximty thereto. Guard or cover

hi gh-t enperature equi prent and pi ping so | ocated as to endanger personne
or create a fire hazard with insulation of type specified for service.

2.2 ELECTRI CAL WORK

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Indicate motor type, class, and encl osure
type on the draw ngs.

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

Provide electrical notor driven equi pnment conplete with nmotors, notor
starters, and controls. Provide motors conformng to NEVA M5 1. Provide
el ectrical equiprment and wiring accordance with Section 26 20 00 | NTERI OR
DI STRI BUTI ON SYSTEM  Provide el ectrical characteristics as specified or

i ndicated. Provide premiumefficiency integral size notors in accordance
with NEMA MG 1. Provide notor starters conplete with thermal overl oad
protection and other appurtenances necessary for the notor control
specified. Each notor must be of sufficient size to drive the equi prent
at the specified capacity w thout exceeding the naneplate rating of the
motor. Manual or automatic control and protective or signal devices
required for the operation specified and any control wiring required for
controls and devices specified, but not shown, nust be provided.

2.3 HEATERS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Heater nmounting brackets and rel ated hardware
shoul d be specified to be furnished by the equi pnent
manufacturer with factory finish if project does not
warrant separate specification sections for

m scel | aneous netals and field painting. The

desi gner should consult UFC 3-31-04 and Sections

13 48 73 and 23 05 48.19 to determne if seismc
details are required. |If required, refer to
specification sections 13 48 73 and 23 05 48. 19 or

i ncl ude the necessary details on the draw ngs.

Del ete the reference to seismc details, if they are
not required. Indicate all applicable vent pipe
routi ng on draw ng.

Unl ess stated otherw se, heaters nust have a mi ni num
conbustion efficiency of 80 percent at maxi num
capacity. Show heater conmbustion efficiencies on the
dr awi ngs.
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Equi p heaters for and adjust to burn [natural][liquified petrol eun][dua
fuel natural/liquified petroleunm gas. Provide each heater with a gas
pressure regulator that will satisfactorily limt the main gas burner
supply pressure. Heaters nmust have an internmittent or interrupted
electrically ignited pilot or a direct electric ignition system Provide
safety controls that conformto the ANSI standard specified for each
heater. Furnish mounting brackets and hardware by the heater nanufacturer
and factory finish to match the supported equi pment. Seismic details mnust
be [in accordance with UFC 3-301-01 and Sections 13 48 73 SElI SM C CONTROL
FOR M SCELLANEQUS EQUI PMENT and 23 05 48.19 [SEI SM C] BRACI NG FOR HVAC] [ as
i ndi cated].

. 3.1 Direct Fired Make-Up Air Heaters

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Designer should choose inlet or discharge
danper according to clinmate zone. Cenerally,

| ocati ons which experience nore than 2220 heati ng
degree C days 4,000 heating degree F days shoul d use
di scharge danpers on units |ocated outdoors, and

i nl et danpers on units |ocated indoors.

Applications in noderate climtes can be specified
at the designer's option.

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

Furni sh heaters in accordance with ANSI 783.4/CSA 3.7. Direct fired
make-up air heaters use outside air directly ducted to the heater. The
products of conbustion generated by the heater are released into the
outside air streambeing heated. Equip heaters with [nptorized [inlet]]
and J[outlet]] [backdraft] danpers,[ discharge air diffuser,][ duct
collar,][ air filters,][ and J[bird screen]. Provide [single-stage][two
stage] [ modul ati ng] gas control valve. Maxinmum air tenperature rise during
m ni mum burner fire nust be 4 degrees C 7 degrees F. Fan must be

[ singl e-speed][two speed, with | ow speed approxi mately two-thirds of high
speed] [vari abl e speed]. Provide weatherized outdoor heaters with

manuf acturer's standard exterior finish for outdoor units. Provide
motorized [inlet][ and ]J[outlet] danpers that close when the unit is shut
down. Danpers nust be interlocked to prevent burner operation when
danpers are closed. Provide heaters with a [space][discharge air]
thernostat, a low linit air streamthernostat, and an anbient air
thernostat. The [space][discharge air] thernostat nust control the gas
control valve. Provide lowlinit air streamthernostat to shut down the
entire unit if the discharge air tenperature drops bel ow the

[ space] [ di scharge] thernpstat setting. Provide anbient air thernostat to
shut down the burner if the outside air exceeds the [discharge][space]

t hernostat setting.

. 3.2 Indirect Fired Make-Up Heaters

Provi de heaters in accordance with ANSI and CSA Standards. Equip heaters
with notorized inlet danmpers, duct collar, and air filters. Provide
nodul ati ng gas control valve. Maximumair tenperature rise during m ninmm
burner fire nust be 4 degrees C 7 degrees F. Fan nust be two speed, with

| ow speed approximately two-thirds of high speed. Provide nmotorized inlet
danpers that close when the unit is shut down. Danpers nust be
interlocked to prevent burner operation when danpers are closed. Provide
heaters with a space thernostat, a lowlimt air streamthernostat, and an
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anbient air thernostat. The space thernpbstat nust control the nmodul ating
gas control valve. Provide lowlinmt air streamthernostat to shut down
the entire unit if the discharge air tenperature drops below the space
thernpstat setting. Provide anbient air thernostat to shut down the
burner if the outside air exceeds the space thernostat setting.

2.3.3 Unit Heaters

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Al um ni zed steel heat exchangers wll be
sati sfactory in nost applications. Omt the
alumnized if there is a corrosive condition

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

Provi de heaters conforming to requirements of ANSI 7Z83.8/CSA 2.6. Provide
[al umini zed steel][ or ][stainless steel] heat exchangers. Equip air

di scharge section with adjustable [horizontal |ouvers][ and ]J[vertica

| ouvers or fins]. Fan shafts nmust be either directly connected to the
driving notor, or indirectly connected by nultiple V-belt drive. Fans in
one unit nust be of the sane size. Furnish power-vented heaters, suitable
for sidewall vent discharge and single-wall-thickness vent piping.

Provi de heaters that have automatic ignition. Heaters nmust enploy netered
conbustion air with enclosed draft diverter (no open flue collar).

Provi de heaters with a space thernostat which controls both unit's fan and
bur ner.

2.3.4 val | Furnace

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: ANSI Z21.49 defines the gravity type units
whi ch are designed to draw conbustion air from
within the space. Indicate on the draw ngs the type
of air discharge; top or front.

Wal | furnace nmust have a mi ni num conbusti on
efficiency of 77 percent and a m ni num AFUE of 73
percent. Indicate wall furnace efficiencies on the
dr awi ngs.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide [gravity][fan] wall furnace in accordance with ANSI Z21.86/CSA 2.32
and as indicated. Provide a space thernpostat which controls both the
unit's fan and burner

2.3.5 Duct Furnace

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Al umi ni zed steel heat exchangers will be
satisfactory in nost applications. Onmt the
alum ni zed steel if there is a corrosive condition

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de duct furnace in accordance with ANSI Z783.8/ CSA 2.6. Provide
power -vented furnace, suitable for sidewall vent discharge and single wal
t hi ckness vent piping. Provide furnace with automatic ignition. Furnace
nmust enpl oy netered conbustion air with enclosed draft diverter (no open
flue collar). Provide [alum nized steel][ or ][stainless steel] furnace
heat exchangers. Provide furnace with nmini mum steady state therma
efficiency of 80 percent at maxi mumrated capacity and 75 percent at
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mnimumrated capacity that is provided and all owed by the controls.
Provide furnace with a [space][discharge air] thernpostat which controls
the unit's burner.

2.3.6 Infrared Heaters

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

NOTE: Unvented infrared heaters may be enpl oyed
only in buildings with high ceilings such as shop
bui | di ngs, industrial buildings, etc. Exhaust vents
will not be located directly above infrared heaters.
The | ocation of the heaters shoul d be coordinated
with light fixtures, sprinkler systens, structura
nmenbers, and any other itens that nay be sensitive
to the heat that will be generated. Were the units
are used in netal buildings, the roof will be
i nsul ated and an adequat e nonconbusti bl e vapor
barrier will be provided. Unvented infrared heaters
will not be used in hazardous areas. Select type of
heater required and delete the inapplicable type of
ventil ation. Capacity of the exhaust system nust be
a mnimmof 6.4 liters per second per 1000 Watt hour
4 cfmper 1,000 Btu per hour input to properly
di lute the carbon di oxi de produced. Provision wll
be made to provide air to the space in an anount

equal to the exhaust.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Furni sh heaters conforming to the requirenents of ANSI Z783.19/CSA 2.35 and
[vented][ or ][unvented] type[ as indicated].[ Vented heaters nust be
vented to the outside atnosphere.] Heater style nust be [surface
conbustion][tubular] type[ as indicated]. Reflector shape nust be[
parabolic][ horizontal][ or ][ standard][ as indicated]. Provide heaters
wi th space thernmostats which control the unit's burner. Cover thernostats
located in the direct radiation pattern with a netal shield.

2.4  THERMOSTATS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Single stage thernmpstats are used to contro
a unit at 100 percent capacity only. Two stage
thernpbstats can be used to stage a unit's capacity
to either 50 or 100 percent. Two stage thernostats
are only applicable for unit heaters and duct

f ur naces.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Provi de adjustable electric or electronic thernostats. Include control
wiring required to conplete the space tenperature control system Provide
thernostats that have a 2 degree C 3 degree F differential and a set point
range of [4 to 24 degree C 40 to 75 degrees F][m nus 18 to plus 38 degrees
C 0 to 100 degrees F][27 to 49 degrees C 80 to 120 degrees F]. Provide
[single][twd] stage thernostats.

2.5 VENT PIPING
Provi de vent piping conforming to the requirenments of NFPA 54. Plastic

mat eri al pol yetherim de (PEl) and pol yet hersul fone (PES) are forbidden to
be used for vent piping of conbustion gases.
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2.6 ELECTRI C AUTOVATI C VENT DAMPERS

Provide electric automati c vent danpers conformng to the requirenents of
ANSI 721.66/ CGA 6.14 and provide in the vents of heaters [except unvented
i nfrared heaters] using indoor air for conbustion air

2.7 I NSULATI ON

Provi de insulation for piping and equi pnent and application in accordance
with Section 23 07 00 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

2.8 FACTORY FI NI SHES

Equi pnrent and component itens, when fabricated fromferrous netal, nust be
factory finished with the manufacturer's standard fi nish.

PART 3 EXECUTI ON
3.1 EXAM NATI ON

After becom ng thoroughly familiar with all details of the work, verify
all dimensions in the field, and advise the Contracting O ficer of any
di screpancy before perform ng any work

3.2 | NSTALLATI ON

install equi pnent as indicated and in accordance with the recomrendati ons
of the equi pnent manufacturer and the |isting agency, except as otherwi se
speci fi ed.

3.2.1 Heat i ng Equi pnment

Install heaters with clearance to conbustibles, conplying with ninimm
di stances as determ ned by CSA Directory, UL FLAMVABLE & COVBUSTI BLE and
as indicated on each heater approval and listing plate. Support heaters
i ndependently fromthe building structure, as indicated, but not relying
on suspended ceiling systens for support.

3.2.2 Vent s

Locate vent danpers, piping and structural penetrations as indicated.
Perform vent danper installation in conformance to ANSI Z21.66/ CGA 6. 14.
Ext end vent pipes, where not connected to a nasonry chimey conforming to
NFPA 211, through the roof or an outside wall and terminate, in conpliance
with NFPA 54. Provide vents passing through waterproof menbranes with the
necessary flashings to obtain waterproof installations.

3.2.3 Gas Pi ping

Connect gas piping as indicated, conplying with the applicable
requi renments at Section 23 11 20 FACILITY GAS PI PI NG

3.3 TRAI NI NG

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

NOTE: Insert the nunmber of hours to train personne
for equi pnent operations. Consult equi pnent
manuf acturer for recomrended ti ne.
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Conduct a training course for the mmintenance and operating staff. The
training period of [ ] hours normal working time nmust start after the
systemis functionally conmplete but before the final acceptance tests.

G ve the Contracting Oficer at |east two weeks advance notice of such

training. Include all of the itens contained in the approved operation
and mai ntenance instructions as well as denonstrations of routine

mai nt enance operations. Submt [6] [ ] conpl ete copies of operating
instructions outlining the step-by-step procedures required for system
startup, operation and shutdown. |Include the manufacturer's nane, node
nunber, service manual, parts list, and brief description of all equipnent
and basic operating features. Submt [6] [ ] conpl ete copi es of

nmai nt enance instructions listing routine nmai ntenance, possible breakdowns,
repairs and troubl eshooting guide. Include sinplified piping, wiring, and

control diagrams for the systemas installed.
.4 TESTING ADJUSTI NG AND BALANCI NG

Performtesting, adjusting, and bal ancing as specified in Section 23 05 93
TESTI NG, ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS. Submt test reports in
bookl et form showing all field tests performed to adjust each conponent
and all field tests performed to prove conpliance with the specified
performance criteria, upon conpletion and testing of the installed

system Indicate the final position of controls.

-- End of Section --
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