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U.S. requirements
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Combustion Air - General

Section 9..3 - Allows

/ multiple methods

9.3* Air for Combustion and Ventilation.

9.3.1 General.

9.3.1.1 Air for combustion, ventilation, and dilution of DoeS not apply to

flue gases for appliances installed in buildings shall be

obtained by application of one of the methods covered in DlreCt Vent Appl IanCeS
9.3.2 through 9.3.6. Where the requirements of 9.3.2 are & CIOtheS Drye rs

not met, outdoor air shall be introduced in accordance

with methods covered in 9.3.3 through 9.3.6.

Exception No. 1: This provision shall not apply to direct
52'4 vent appliances.
Exception No. 2: Type 1 clothes dryers that are provided
with makeup air in accordance with Section 10.4.3.
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Combustion Air - General

Non-draft type appliances
+— Uuse manufacturer instructions

9.3.1.2 Appliances of other than natural draft design and
other than category I vented appliances shall be provided

with combustion, ventilation and diludon air in accor-

dance with the appliance manufacturer’s instructions. Located not to Interfere
9.3.1.3 Appliances shall be located so as not to inlcrfcrc‘K Wlth CombUStlon alr

with proper circulation of combustion, ventilation, and

dilution air.

9.3.1.4 Where used, a draft hood or a barometric draft

regulator shall be installed in the same room or enclosure

as the appliance served so as to prevent any difference in \ Draft hOOd/regLIIator N
pressure between the hood or regulator and the combus- same enCIOSU re

tion air supply.

9.3.1.5 Where exhaust fans, clothes dryers, and kitchen

ventilation systems interfere with the operation of appli- - - -

ances, I]];lkt‘l'l[" air shall be provided. | H\ EXhaUStlng alr eqUIpment
(that interfere) required to
be provided with make-up
air
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Combustion Air — Taken from the Indoors

9.3.2 Indoor Combustion Air. The required volume of
indoor air shall be determined in accordance with
method 9.3.2.1 or 9.3.2.2 except that where the air infil-
tration rate is known to be less than 0.40 ACH, the
method 9.3.2.2 shall be used. The total required volume
shall be the sum of the required volume calculated for all
appliances located within the space. Rooms communi-
cating directly with the space in which the appliances are
installed through openings not furnished with doors
through combustion air openings sized and
accordance with 9.3.2.3, are considered #part of the

required volume.

9.3.2.1* Standard Method: The minimum required vol-
ume shall be 50 ft® per 1.000 Btu/hr (4.8 m3/kW).

Indoor air supply — Two
methods to calculate
‘required volume”

1 - Unknown/Not-Specified
infiltration rate

Method based on 0.50 ACH
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Combustion Air — Taken from the Indoors

9.3.2.2% Known Air Infiltration Rate Method: Where
the air infiltration rate of a structure is known, the min-
imum required volume shall be determined as follows:
(1) For appliances other than fan-assisted: calculated
using the following equation:

/ other

1,000 Bru/br

Required volume ,,, A 21/
ACH

(2) For fan-assisted appliance, calculatdN\gging the fol-

( ]r"m
1,000 Bu/?
_ s

all :;rpplfsz.‘:.’s other than /.Jkn -assisted input

lowing equation:

Required volume g, { 15
ACH

where:
-1{ other —
in Btu per hour

[ 4n = fan-assisted appliance input in Bru per hour

i o , . . i

¢ ACH = air change per hour (percent of volume of
'3 F

e space exchanged per hr, expressed as a

l decimal)

| ” N~ : s s :

(3) For purposes of this calculation, an infiltration rate

greater than 0.60 ACH shall not be used in equa-
tions in 9.3.2.2 (1) and 9.3.2.2 (2).

< 2. KAIR Method - must

use if 0.40 ACH & lower

- Calculations based on ACH
and whether the appliance is
fan-assisted or has a draft

hood

Fan-Assisted found to
require less air — no dilution
air

Upper ACH limit on use of
KAIR method
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Combustion Air — Taken from the Indoors

— Combining indoor spaces to
9.3.2.3 Indoor Opening Size and Location. Openings meet the requ”-ed Volume IS

used to connect indoor spaces shall be sized and located

in accordance with the fn“nwing: allowed

(1)* Combining spaces on the same story Fach opening

shall have a minimum free area of 1 in.%/1,000
Btu/hr (2,200 mm?/kW) of the total input rating of
all appliances in the space but not less than 100 in.?
(0.06 m?). One opening shall commence within 12

Spaces on the same floor:

in. (300 mm) of the top of the enclosure and one

opening shall commence within 12 in. (300 mm) of ® . .

the bottom of the enclosure. The minimum dimen- TWO Openlngs reqUIred
sion of air openings shall be not less than 3 in. (80 * One upper & one lower
), q e Minimum size of 100 in?

(2) Combining spaces in different stories. The volumes of
spaces in different stories shall be considered as com-
ﬁ:‘ municating spaces where such spaces are connected by

one or more openings in doors or floors having a total

minimum free area of 2 in.2/1,000 Bru/hr (4,400 Spaces on dlfferent ﬂoor:
mm?/kW) of total input rating of all appliances.

* One or two openings
 Total size equals on the same floor
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Combustion Air — Taken from the Outdoors

Outdoor Air Requirements
— Require openings to the
outdoors

Opening Options:
* Two openings
* One opening

Two openings:
* One upper & one lower
» Different sizing depending on type

| TE% TR =

9.3.3 Outdoor Combustion Air. Outdoor combustion air
shall be provided through opening(s) to the outdoors in accor-
dance with the methods in 9.3.3.1 or 9.3.3.2. The minimum
dimension of air openings shall not be less than 3 in. (80 mm).

9.3.3.1 Two Permanent Openings Method: Two perma-

nent openings, one commencing within 12 in. (300 mm)

of the top and one commencing within 12 in. (300 mm)

of the bottom, of the enclosure, shall be provided. The

openings shall communicate directly, or by ducts, with
the outdoors or spaces that freely communicate with the
outdoors, as follows:

(1)* Where directly communicating with the outdoors or
where communicating to the outdoors through vert-
cal ducts, each opening shall have a minimum free
area of 1 in.2/4,000 Btu/hr (550 mm?/kW) of total
input rating of all appliances in the enclosure.

(2)* Where communicating with the outdoors through
horizontal ducts, each opening shall have a mini-
mum free area of 1 in.2/2,000 Btu/hr (1,100
mm?/kW) of total input rating of all appliances in
the enclosure.




Combustion Air — Taken from the Outdoors

Single High Opening
» Lager opening size
 Located high

9.3.3.2* One Permanent Opening Method: One perma-
nent opening, commencing within 12 in. (300 mm) of
the top of the enclosure, shall be provided. The appliance
shall have clearances of at least 1 in. (25 mm) from the
sides and back and 6 in. (150 mm) from the front of the
appliance. The opening shall directly communicate with
the outdoors or shall communicate through a vertical or
horizontal duct to the outdoors or spaces that freely com-
municate with the outdoors and shall have a minimum
free area of the following:
(1) 1 in.2/3,000 Btu/hr (700 mm?/kW) of the total input
rating of all appliances located in the enclosure, and
(2) Not less than the sum of the areas of all vent con-
nectors in the space

&
8
="
N

i




Combustion Air — Taken from the Outdoors

Combining indoor volume
and outdoor opening is
allowed

Allows smaller outdoor
openings based on
available indoor volume
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9.3.4 Combination Indoor and Outdoor Combustion

Air. The use of a combination of indoor and outdoor com-

bustion air shall be in accordance with the following:

(1) Indoor Openings. Where used, openings connecting
the interior spaces shall comply with Section 9.3.2.3.

(2) Outdoor Opening(s) Location. Outdoor opening(s)

shall be located in accordance with Section 9.3.3.

(3) Outdoor Opening(s) Size. The outdoor opening(s) size
shall be calculated in accordance with the following:

(a) The ratio of interior spaces shall be the available vol-
ume of all communicating spaces divided by the
I'quli]_l.'d \'OIU[I]C.

(b) The outdoor size reduction factor shall be 1 minus
the ratio of interior spaces.

(¢) The minimum size of outdoor opening(s) shall be the
full size of outdoor opening(s) calculated in accordance
with Section 9.3.3, multiplied by the reduction factor.
The minimum dimension of air openings shall not be

less than 3 in. (80 mm).




Combustion Air — Openings

Combustion air openings serve three main purposes:
1. Provide combustion/dilution air to help ensure complete
combustion and proper venting
2. Provide appliance ventilation to help cool controls and
components
3. Provide a safety valve in the event of a blocked vent -
« Upper opening allows spilled flue gases to exit room
« Bottom opening (or the larger upper in a one opening
system) allows sufficient fresh air to enter the room
to help ensure complete combustion.




Combustion Air — Other Methods

‘)
Other combustion air

options allowed:

* Engineered
« Mechanical

| B
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9.3.5 Engineered Installations. Engineered combustion
air installations shall provide adequate supply of combus-
tion, ventilation and dilution air and shall be approved by
the authority having jurisdiction.

9.3.6 Mechanical Combustion Air Supply. Where all
combustion air is provided by a mechanical air supply sys-
tem, the combustion air shall be supplied from outdoors at
the minimum rate of 0.35 ft}/min per 1,000Btu/hr (0.034
m3/min per kW) for all appliances located within the space.

9.3.6.1 Where exhaust fans are installed, addidonal air

shall be provided to replace the exhausted air.

9.3.6.2 Each of the appliances served shall be interlocked
to the mechanical air su pply system to prevent main
burner operation where the mechanical air supply system

1s not In operation.

9.3.6.3 Where combustion air is provided by the build-
ing’s mechanical ventilation system, the system shall pro-
vide the specified combustion air rate in addition to the

required ventilation air.




Combustion Air — Other Requirements

).3.7 Louvers, Grilles, and Screens.

9.3.7.1 Size of Openings. The required size of openings

for combustion, ventilation, and dilution air shall be

based on the net free area of each opening. Where the

] free area through a design of louver or grille or screen is
ReqU|rementS for Iouver, known, it shall be used in calculating the size opening

required to provide the free area specified. Where the lou-

grllleS and screens ver or grille design and free area are not known, it shall
e Size based on free Openlng be assumed that wood louvers will have 25 percent free

area and metal louvers and grilles will have 75 percent

 Minimum mesh size free area. Nonmotorized louvers and grilles shall be fixed
° Mechanlcal |nteI’|OCkIng in the open position.

9.3.7.2 Minimum Screen Mesh Size. Screens shall have

; P o
a mesh size not smaller than /4-inch.

S

R

9.3.7.3 Motorized Louvers. Motorized louvers shall be
interlocked with the appliance so they are proven in the

1 T

full open position prior to main burner ignition and dur-

ing main burner operation. Means shall be provided to

| B

prevent the main burner from igniting should the louver
fail to open during burner startup and to shut down the
main burner if the louvers close during burner operation.
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Combustion Air — Ducts

9.3.8 Combustion Air Ducts. Combustion air ducts shall

/ comply with 9.3.8.1 through 9.3.8.8.

9.3.8.1 Ducts shall be constructed of galvanized steel or

ReqUIrementS for dUCt a material having equivalent corrosion resistance,
ConStru Ct|0n strength and rigidity.

Exception: Within dwellings units, unobstructed stud and
joist spaces shall not be prohibited from conveying combus-
tion air, provided that not more than one fireblock is
?'{'ﬂl{?'i--'{'ﬂ{

9.3.8.2 Ducts shall terminate in an unobstructed space,
allowing free movement of combustion air to the appli-

ances.

>
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Combustion Air — Ducts

9.3.8.3 Ducts shall serve a single space.

9.3.8.4 Ducts shall not service both upper and lower
combustion air openings where both such openings are
used. The separation between ducts serving upper and
lower combustion air openings shall be maintained to the

source of combustion air.

. 93.8.8 Disctssh: P VR, [T WamTa—n—r—_
| ReqU|rementS for duct 9.3.8.5 Ducts shall not be screened where terminating in

an attic space.
ConStru Ctlon cont. 9.3.8.6 Horizontal upper combustion air ducts shall not

slope downward toward the source of combustion air.

9.3.8.7 The remaining space surrounding a chimney
liner, gas vent, special gas vent, or plastic piping installed
within a masonry, metal or factory built chimney shall
not be used to supply combustion air.

Exception: Direct vent appliances designed for installation in
a solid fuel-burning fireplace where installed in accordance
with the manufacturers installation instructions.

T

Akl ¥

9.3.8.8 Combustion air intake openings located on the

| =

exterior of the building shall have the lowest side of the
combustion air intake openings located at least 12 in. (300

mm) vertically from the adjoining finished ground level.
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Chapter 11 - Placing Appliances in Operation

£223.1-97 VENTING OF APPLIANCES 54-1

11.1.1.1 The input rate ¢

ing the size of a fix

an adjustable orifi

ator ouitlet

ked for operation within

- Any ad

the appliance

11.1.1.2 Input rate shall be determined by either one of
the following
{1) Checking burner input by using a gas meter

(2) Checki

drop and fice size

11L.1.1.3 Overfiring shall be prohibired here is ir hood spilla f (R

11.1.2 High Alttade. Cas

input rat
>

11.7 Operating Instructions.

Chapter 11 — Procedures
to place appliances In
operation

o and shall be left

ce for the use of the

Chapter 12 Venting of Appliances

12.1 Minimum Safe Parformance.
type burners shall be
nstructed so as to

teristics in accordance 1 4
1 the | outdoors

! instructions Afte

€ seciired 1N posinon

12.2 General.
hall be installed in accorn

Includes draft check oo TR, e el
* 5 minutes after start

nce with Chaprer

100 instructions.

lance with the .

the device does

12.3 Specification for Venting.

ing Systems. Fxcept as permit

through 12. appliances shall be con-
114 Automﬂtic |gniﬁDr‘l, necred o venling sysieims.
Annex G — suggested o Dbt gl L

lowing apphiances shall not be required 1o be vented

operation with

TUTET.

wy adju

11.5 Protective Devices.

1 clothes dryers exhausted in accordance

Where required by the manufacturer’s installation instruc th Section 10.4

AG‘}A

American Gas Association




Annex G - Safety Inspection

34166

NATIONAL FUEL GAS CODE

£223.1-166

Figure F2.4.
A range of Winter Design Temperatures Used in Analyzing Exterior Masonry Chimneys in the United States,

Annex G — Recommended
Procedure

Applies to furnaces and boilers

has a apaaty of 138.000 Bru/hr. Reducing the maam)
capadty by 20 percent (132.20) results in a maximum

capaaty for a 4 in. corrugated finer of 110,000 Bou/hr, less

than the rotal input of 135,000 Bru/hr. So a hrger liner is

d. The 5 in. commen vent capaciry listed in Table
a) is 210,000 Bru'hr, and after reducing by 2

P.' reent
is 168,000 Baw'hr. Therefore, a 5 in. corrugated metl liner
should be used in this example.

all Connectors. Once it has been esublished that
relining the chimmey i necessary, Type B double-wall vent
connectors are not specifically requi
be 320b) fors
Faor this case. the vent connector and liner diameters

Single

d. This example could

edone wsing Table wgle wall vent connectors,

vould be

the sume as found above with Type B double wall connectors.
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Annex G
Recommended Procedure for
Safety Inspection of an Existing
Appliance lnstallation

This anmex s not a

the requirements of thic code

but iy included for informational purposes only

G.1 General.

T'he following procedure is intended as a guide w0 aid in
determining that an appliance & properly installed and & in
a safe conditien for continuing use,

This procedure is intended for central fumace and boiler
installations, and may not be applicable w all installations
This procedure should be performed prior 1o any attempt
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Annex G - Safety Inspection

Includes draft testing
procedure

$
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23.1-167 AN

w0
o

exl

1nsafe

modify the

ned a con

It in unsafe operar

sts, sh sliance and advise the owner of

uld be followed in maki

lowing steps

safery inspection

Conduct a test for gas leakape

or other deficien

cies that could cause an unsife co
Shut off all gas

ton.

1l shut off ar

burners and crossovers for

TOSIOT

Furnace Inspect the heat exch

S5TVE COTOSION

cracks, ope

water or

2 space in which t

and other spaces ing that can be closed
dryers. Turn on any exhaust fans,

Tarn on any clothes ¢

room ext

s, 5otk

speed. Do not operate a

n. Close fireplace dampers. If,

through 13, i 1s believed st

ailable, refer wo Sect

the
Follow the
so the apy

Dietermine that the

min-

acall

operation of

accordance with the appliance ma

t the drafi hood relief openir

minuees « ¢ fla

uih bimer operation. Use

atch or candle or smoke.

150 they will operate at

s for each

inspect:

(14) Return doors, windows, exhaust fans, fireplace

. and any other fuel gas bu

their previous conditions of use

I proper oj

opertion can be checked by |

tempaorarily disconne
d

1t off the mair

[ Mmotor &

thar the wares

Annex H

Indoor Combustion Air Calculation

Examples

LT

it ¥

Determine s indoor volume is sufficier

combustion air for the following new ir

uired volume: Since

fard me

w0 calculae
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Annex G - Basic Draft Test Procedure

e Close all doors and windows
¢ Close fireplace damper
e Operate all air exhausting equipment

e Turn on first appliance
e Check burner/flame for proper operation/appearance

e Check draft after 5 minutes
o If OK - Begin Step 4
e If Not OK - Correct combustion air in accordance with 9.3

e Turn on all other applainces located in the same room
e Recheck draft
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Summary

ANSI Z2223.1/NFPA 54 National Fuel Gas Code

ANSI Standard since 1974

All listed gas appliances refer to NFGC

Requirements for use of indoor volume and outdoor air for combustion
Requires a safety inspections including draft

Requires make-up air for exhausting air equipment
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