¢HAPTER 17
COMBUSTION AIR

SECTION M1701
GENERAL

M1701.1 Air snpply. Liquid and solid fuel-burming appliances
shali be provided with a supply of air for fuel combustion, draft
hood didution and ventilation of the space in which the appli-
ance is installed, in accordance with Section M 1702 or Section
M1703. The spethods of providing combustion air in this chap-
ter do not apply to fireplaces, fireplace stoves and direct-vent
appliances.

M1701.1.1, Buildings of unusually tight consiruction. In
buildings of unusvally tight construction, combustion air
shall be obtained from outside the sealed thermal envelope.
In buildings of ordinary tightness, insofar as infiltzation is
concerned, all or a portion. of the combustion air for fuel-
buming appliances may be obtained from infiltration when
the room of space has a volume of 30 cubic feet per 1,000
Btu/h (4.83 L/W) input. :

M1701.2 Exhaust and ventilation system. Air requirerents
far the operation of exhaust fans, kitchen ventilation systems,
clothes dryers and fireplaces shall be considered in determin-
ing the adequacy of a space to provide combustion air.

M1701.3 Volume dampers prohibited. Volume dampers
shall not be installed in combustion air cpenings.

M1701.4 Prohibited sources. Combusiion air ducts and open-
ings shall not connect appliance enclosures with space in which
the operation of a fan may adversely affect the flow of combus-
tion atr. Combustion alr shall noi be obisined from an area in
which flammable vapors present a hazard. Fuel-fired appli-
ances shall not obtain combustion air from any of the following
TOOINS OT 5paces: ‘

1. Sleeping rooms.
2. Bathrooms.
3. Tollet Toorns.

Exception: The following appliances shall be permit-
ted to obtain combustion air from sleeping rooms,
bathtooms and tollet rooms:

1. Solid fuel-fired appliances provided that the
room is not a confined space and the building is
tiot of unusually tight construction.

2. Appliances installed in an enclosure in which
all combustion air is taken from the outdoors
and the enclosure is equipped with a sohd
weatherstripped door and self-closing device.

M1701.5 Opening area. The free area of each opening shall be
nsed for determining combustion air. Unless otherwise speci-
fied by the manufactrer.or determined by actual measurement,
the free area shall be considered 73 percent of the gross area for
metal louvers and 25 percent of the gross area for wood louvers.
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SECTION M1702
ALL AIR FROM INSIDE THE BUILDING

M1702.1 Required volume. Where the volume of the space in
which fiel-burning appliances are installed is greater than 50 cu-
bic feet per 1.000 Btwh (4.83 L/W) of aggregate input eating in
buildings of ordinary tghtness, insofar as inffitradon is concemed,
normal infilwation shall be regarded as adeguate to provide com-

bustion air. Reoms communicating directly with the space In
which the appliances are installed through openings not furmished
with doors shall be considered part of the required volume.

M1702.2 Confined space. Where the space in which the appli-
ance is located does not meet the criterion specified in Section
M1702.1, two permnanent openings to adjacent spaces shall be
provided so that the combined volume of all spaces meets the
criterion. One opening shall be within 12 inches (305 nom) of
the top and one within 12 inches (305 mm) of the bottom of the
space, as illustrated in Figure M1702.2, Each opening shall
have a free area equal to a minimum of 1 square inch per 1,000
Btw'h (2.20 mm?*W) input rating of all appliances installed
within the space, but not less than 100 square inches (0.064 m?).

© M1702.3 Unusually tight construction. Where the space is of

adequate volume in accordance with Section M1702.1 or Sec-
tion M1702.2, but is within a building sealed so tightly that in-
filiration air is not adequate for combustion, combnstion air
shall be obtained from outdoors or from spaces freely commu-
nicating with the outdoors in accordance with Section M1703.

SECTION M1703
ALl AIR FROM CUTDOORS

M1763.] Guidoor air. Where the space in which fuel-burning
appliances are located does not meet the criteron for indoot air
specified in Section M1702, outside combustion air shall be
supplied as specified in Section M1703.2 or Section M1703.3,

M1703.2 Two openings or duects. Outside combustion air
shall be supplied through openings or ducts, as illuswrated in
Figures M1703.2(1), M1703.2(2), M1703.2(3) and
M1703.2(4). One opening shall be within 12 inches (305 mm)
of the top of the enclosure, and one within 12 inches (303 mm)
of the bottomn of the enclosure. Openings are penmitted to con-
nect to spaces directly communicating with the outdoors, such
as ventilated crawl spaces or ventilated attic spaces. The same
duct or opening shall not serve both combustion air openings.
The duoct serving the upper opening shall be leve] or extend up-
ward from the appliance space.

M1703.2.1 Size of openings. Where communicating with
the outdoors by means of vertical ducts, each opening shall
have a free area of at least 1 square inch per 4,000 Bra/h
(0.550 mum*W) of total input rating of all appliances in the
space. Where horizontal ducts are used, each opening shall
have a free area of at least 1 square inch per 2,000 B/
{0.275 mm? W) of total input of all appliances in the space.
Ducts shall be of the same minimum cross-sectional area as
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FIGURE M1702.2 — M1703.6
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For 81: 1 square inch = 645.16 mm?, 1 British thermal unit per houwr =0.2931 W.
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NOTE: Bach opening shall ave a free area of not less than 1 square inch per 1LODOBAVE of the total input rating of all appliances in the enclosure, ut not less than

1K) squane inchas.

| FIGURE #1702.2
APPLIANCES LOCATED IN CONFINED SPACES—ALL AIR TAKEN FROM ADJACENT SPACES WITHIN THE BUILDING

the required free area of the openings to which they connect.
The mintmum cross-sectional dimension of rectangular air
dugte ghall be 3 inches (70 mm).

M1703.3 Single opening or duct. For an appliance with a mini-
mum clearance of 1 inch (25.4 mm) on the sides and back and &
inches (152 nym) on the front, outside combustion air shall be
supplied through one opening or duct, as illustrated in Figures
M1702.3(1), M1703.3(2) and M1703.3(3). The opening or duct
shall be within 12 inches (3035 mm) of the top of the enclosure.
The opening 15 permitted to connect to spaces directly communi-
cating with the outdoors, such as ventilated attic spaces. A duct
shall be level or extend upward from the appliance space.

M1703.3.1 Size of opening. Where communicating with
the outdoors by means of a single opening or duct, the open-
ing or duct shall have a free area of at least 1 square inch per
3,000 Broe/h (0.413 mm?/W) of total input rating of all apphi-
ances in the space, but not smaller than the vent flow area. A
duct shall be of the same minimum cross-sectional area as
the required free area of the opening to which it connects,
The minimum cross-seciional dimension of a rectangular
air duct shall be 3 inches (76 mm).

M1703.4 Attic combustion air. Combustion air obtained from
an attic area, as fllusirated in Figure M1703.2(3), shakl be in ac-
cordance with the following:
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1. The attic ventilation shall be sufficient to provide the re-
quired volume of combustion air.

2. The combmstion air anening chall he nrovided with 3
metal sleeve extending from the appliance enclosure to at
least 6 inches (152 mm) above the top of the ceiling joists
and ceiling insulation,

3. An inlet air duct within an outlet air duct shall be an ac-
ceptable means of supplying attic combustion air to an
appliance room provided thar the inlet duct extends at
least 12 inches (303 mitn} above the top of the outlat duct
in the attic space, as illustrated in Figore M1703.4.

4, The end of ducts that terminate in an attic shall not be
screened.

M1703.5 Under-floor combustion air. Combustion air ob-
tained from. under-floor areas, as illustrated in Figure
M1703.2(4), shall have free opening areas to the outside
equivalent to not less than twice the required combuastion air
opening,

M1703.6 Opening requirements. Outside combustion air
openings shall be covered with corrosion-resistant screen or
equivalent protection having not less than 0.25-inch (6.4
mm) openings, and not greater than 0.5-inch {12.7 mmn)
apenings.
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COMBUSTION AIR FIGUHRE M1703.2(1) - FIGURE M1703.2(2)

CHIMNEY OR GAS VENT —a

WALL OPENING TO THE
— QUTDOORS OR TO AREA
FREELY COMMURNICATING
- WITH THE OUTDOORS

\ 7
1 yd I AN
FURMNACE / \

For SI: 1 square tnch = 643.16 mm?, 1 British thermal unit per hour = 02931 W,
NOTE: Each opening shall have a free area of not Jess than 1 square inch per 4,000 Br/k of the total input radng of all appliances in. the enclosure,
FIGURE M1703.2{1) '

APPLIANCES LOCATEDR IN CONFINED SPACES—ALL AIR TAKEN
FROM QUTDOORSE THROUGH TWO QPENINGS

WATER MEATER

— GHIMNEY OR GAS VENT

COMBLIZTION AR DUCT

COMBLISTION AIR DUGT

FURNAGE WATER HEATER

For 51: 1 inch =254 mr, 1 square inch = 645.16 mm?, I British thermal umit per bour = ,2931 W.
NOTE: Each opening shalt have a free area of at least | square inch per 2,000 Bawh of the total input of a8l appliances in the space.
FIGURE M1703.2(2)

APPLIANGCES LOCATED IN CONFINED SPACES—ALL AIR TAKEN
FROM OUTDOORS THROUGH HORIZONTAL BUCTS

2000 INTERNATIONAL RESIDENTIAL CODE® 307


PR

PR


FIGURE M1703.2(3) = FIGURE M1703.2(4) (_.‘-DMBUETIDN AIR

ROOF VENTS

MO SCREENS ON
DUCT ENDS

GiN. MIN. EXTENSION
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WITHIN 12 IN. OF -7 ] VENTS

CEILING PERMANENT OPENINGS
' ' AND DUCTS

——— L X

)
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FURNACE WITHIN 12 IN. OF FLOOR

For ST 1 inch =254 mm, 1 British thermal unit per hour = (.2931 W, | square inch = §45.16 mm®.

| NOTE: Fach opening shall have a free area of at least 1 square Inch per 4,000 Bitwh of the total input of all applances in the space. The attic must be sufficiently
vented for combustion air to be taken from the aRic.

' FIGURE M1703.2(3) '
APPLIANCES LOCATED IN CONFINED SPACES—ALL AIR TAKEN FROM QUTDQORS THROUGH VENTILATED ATTIC

/CHIMNE‘( OR BAS VENT

VENTILATION LOUVERS
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VENTILATION LOUVERS FOR
UNHEATED CRAWL GFACE

For SI: L square inch = $45.16 mm?, { British thermal unit per hour = 0.2931 W.
NOTE: The inlet and outlet air openings shalt have afree avea of notless than 1 square inch per 4,000 Btu/h of the total input rating of all apptiances in the enclosure.
FIGURE M1703.2(4)

APPLIANCES LOCATED IN CONFINED SPACES—INLET AIR TAKEN FROM
VENTILATED CRAWL SPACE AND QUTLET AIR TQ VENTILATED ATTIC
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COMBUSTION AIR FIGURE M1703.3(f) - FIGURE M1703.3(2)

CHIMNEY OR GAS VENT
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For S 1 square inch = 645.16 mm?, 1 Eritish thermal unit pex hour = 0.2931 W.

NOTE: The air opening shall have a free area of not less than 1 square inch per 3,000 Btw/h of the total input rating of 21l appliances in the enclosure but not smaller
than the vent flow ares,

FIGURE M1703.3(1)
APPLIANCES LOCATED IN CONFINED SPACES—ALL AIR TAKEN
FROM OUTDOORS THROUGH SINGLE OPENING
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For SI: 1 squars inch = 645,16 mm?, 1 British, thermal unit per hour = 0.2931 W,
NOTE: The air opening and duct shall have a free area of not less than I square inch per 3,000 Buw/h of the total input rating of all appliances in the enclosure but not
zmaller than the vent flow arca.

FIGLIRE M1703.3(2)
APPLIANCES LOCATED IN CONFINED SPACES—ALL AIR TAKEN FROM
OUTDOORS THROUGH SINGLE OPENING OR PUCT
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FIGURE M1703.3(3) — FIGURE M1

703.4

T CHIMNEY OR 3AZ VENT
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COMBUSTION AIR DUCT

For 51: 1 square inch = 645.16 mm?, 1 British thermal unit per hour = 0.2931 W.

MNOTE: The air opening and duct shall hav
sinaller than the vent flow area.

WITHIM 12 {N. @F — |

CEILING

CONFINED SPAGE 7

FIGURE M1703.3(3)
APPLIANCES LQCATED IN CONFINED SPACES—ALL AIR TAKEN FROM
OUTDOORS THROUGH StNGLE DUCT
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DUCT ENDS
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WITHIN 12 IN. OF FLOOR

For 51: 1inch = 25.4 mwn, 1 Exitish thermal unit per hour = 0.2931 W, 1 square inch = 645.16 mrn®.
NOTE: Bach duct shall have a free arca of at laast | square inch per 4,000 Rtwh of the tota] input of a]l appliances in the space. The attic must be sulficiently ventilated

to provide the required combustion airn

FROM QUTDOORS THROUGH VENTILATED ATTIC, INLET DUCT WITHIN OUTLET DUCT
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FIGURE M1703.4
APPLIANCES LOCATED iN CONFINED SPACES—ALL AIR TAKEN

COMBUSTION AIR

% 2 free area of not less than § square inch per 3,000 Bo/h of the total input rating of afl appliances in the enclosure but oot

SOFAT
VENTS
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COMBUSTION AIR

CONDITION ONE: Indoor Air

BTUH INPUT . FREE AREA, each opening .
Any None required |

NOTE: Room must be greater than 50 cu. it. per 1,000 BTUH of alt appliances.
Adjoining rooms without doors can be included.

WHEN ABOVE CONDITION CANNOT BE MET, PROCEED TO:

CONDITION TWO: Indoor Air .

BTUH INPFUT FREE AREA, each opening
32,000 through 100,000 ‘ 100 sq. in.

105,000 ' ‘ 105

120,000 120

NOTES: One opening within 12" from top, and one opening within 12" from
bottom of roam containing appliances. Grlle MUST BE of same free area! Rule
of thumb: subtract 25% for metal, 75% for wood, if grille free area is unknown.

WHEN ABOVE CONDITION CANNOT BE MET, PROCEED TO:

CONDITION THREE: Outside Air

BTUH INPUT FREF AREA, each opening ROUND PIPE SIZE
Vertical Horizontal Vertical Horizontal
32,000 8.0 sq. in. 16.0 5q. in. 4" g
40,000 100 © 200 ¢ 4” 5
45,000 1125 225 " 4" 6
50,000 15.0 * 300 =~ 5" 7
75,000 18.75" 375 ¢ h" 7
80,000 200 * 400 5 g
90,000 225 ¢ 450 =~ 6" B
100,000 250 ¢ 506 - &” g8
105,000 2625 25 " &" g
120,000 300 ¢ 600 * s g

Calculations furnished by an Ohio County Building Department's Mechanical Inspector;
are believed to be accurate and are offered here as a guideline for your calculations.
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NOTES: Same as Condition Two, plus: Qutdoor grilles must have cofrosion-
resistant screen between Y and % inch openings. Qutdoor air can be a
ventilated attic or crawl, provided attic has enough volume to provide its own
ventilation plus combustion air, and crawl has twice the free area needed by the
appliances. Attic duct must be 6" above joist and/or insulation. Do not screen
attic ducts. FOR DIRECT OPENINGS, USE VERTICAL FREE AREA.

CONDITION THREE, ALTERNATE: inside and Qutside Air

See Condition Two for lnside Air portion reqi.iirement, plus:

BTUH INPUT EREE AREA, One opening ROUND PIPE SIZE
32,000 6.4 sq. in. 3

40,000 80 * 4" ‘
45 000 Q0 " 4 .
60,000 12.0 * : 4"

75,000 150 * 5

80,000 16.0 °* 5"

90,000 180 °© ' 5"

100,000 200 ° : 5"

105,000 210 * 6"

120,000 240 * g"

NOTES: May use attic, provided conditions are met for attic ducts as in Condition
Three.
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