CHAPTER 7
COMBUSTION AIR

SECTION 701
GENERAL

701.1 Scope. The provisions of this chapter shalf govern the re-
quirements for combustion and dilution air for fuel-barning ap-
pliances other than gas-fired appliances. The requirements for
combustion and dilution air for gas-fired appliances shall be in
accordance with the Infernational Fuel Gas Code.

701.2 Combustion and dilution air required. Every room or
space containing fuel-burning appliances shall be provided
with combustion and dilution air as required by this code. Com-
bustion and dilution air shall be provided in accordance with
Section 702, 703, 704, 703, 706 or 707 or shall be provided by
an approved engineered system. Direct vent appliances or
equipment that do not draw combustion air from inside of the
building are not required to be considered in the determination
of the combustion and dilution air requirements. Combustion
air requirements shall be determined based on the simultaneous
operation of all fuel-burning appliances drawing combustion
and dilution air from the room or space.

701.3 Circulation of air. The equipment and appliances within
every room containing fuel-burning appliances shall be in-
stalled so as to allow free circulation of air. Provisions shall be
made to allow for the sirnultaneous operation of mechanical ex-
haust systems, fireplaces or other equipment and appliances
operating in the same room or space from which combustion
and dilution air is being drawn. Such provisions shall prevent
the operation of such appliances, equipment and systems from
affecting the supply of combustion and dilution air.

701.4 Crawl space and attic space, For the purposes of this
chapter, an opening to a naturally ventilated crawl space or attic
space shall be considered equivalent to an opening to the out-
doors.

701.4.1 Crawl space. Where lower-combustion air open-
ings connect with crawl spaces, such spaces shall have un-
obstructed openings to the outdoors at least twice that
required for the combustion air openings. The height of the
crawl space shall comply with the requirements of the Inter-
national Building Code and shall be without obstruction to
the free flow of air.

701.4.,2 Attic space. Where combustion air is obtained from
an attic area, the attic ventilating openings shall not be sub-
Ject to ice or snow blockage, and the attic shall have not less
than 30 inches (762 mm) vertical clear height at its maxi-
mum point. Attic ventilation openings shall be sufficient to
provide the required volume of combustion air and the attic
venfilation required by the International Building Code.
The combustion air openings shall be provided with a sleeve
of not less than 0,019-inch (0.5 mm) (No. 26 Gage) galva-
nized steel or other approved material extending from the
appliance enclosure to at least 6 inches (152 mm) above the
top of the ceiling joists and insulation.
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701.5 Prohibited sources. Openings and ducts shall not con-
nect appliance enclosures with a space in which the operation
of a fan will adversely affect the flow of combustion air. Com-
bustion air shall not be obtained from a hazardous location, ex-
cept where the fuel-fired appliances are located within the
hazardous location and are installed in accordance with this
code. Combustion air shall not be taken from a refrigeration
machinery room.

SECTION 702
INSIDE AIR

702.1 All air from indoors. Combustion and dilution air shall
be permitted to be obtained entirely from the indoors in build-
ings that are not of unusually tight construction. In buildings of
unusually tight construction, combustion air shall be obtained
from the outdoors in accordance with Section 703, 705, 706 or
707,

Comm 64.0702 (1) Inside air. When the space providing air
for combustion, ventilation and dilution of flue gases has a
minimum volume of 250 cubic feet per 1,000 Btu per hour
combined input rating of all appliances, the use of inside air for
combustion shall be allowed.

{2) Note: When applying the provisions of this section, refer to IFGC Section
201 as adopted and modified in s. Comm 65.0210 for the definition of “unusu-
ally tight construction.”

702.2 Air from the same room or space. The room or space
containing fuel-burning appliances shall be an unconfined
space as defined in Section 202,

702.3 Air from adjacent spaces, Where the volume of the
room in which the fuel-burning appliances are located does not
comply with Section 702.2, additional inside combustion and
dilution air shall be obtained by opening the room to adjacent
spaces so that the combined volume of all communicating
spaces meets the volumetric requirement of Section 702.2,
Openings connecting the spaces shall comply with Sections
702.3.1 and 702.3.2.

702.3.1 Number and location of openings. Two openings
shall be provided, one within 1 foot (305 mm) of the ceiling
of the room and one within 1 foot (305 mm) of the floor.

702.3.2 Size of openings. The net free area of each opening,
calculated in accordance with Section 708, shall be a mini-
mum of | square inch per 1,000 Btu/h (2201 mm¥%kW) of in-
put rating of the fuel-burning appliances drawing
combustion and dilution air from the communicating spaces
and shall be not less than 100 square inches (64 516 mm?),

SECTION 703
OUTDOOR AIR

763.1 All air from the outdoors. Where all combustion and di-
lution air is to be provided by outdoor air, the required combus-
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703.1.1 - 706.1

tion and dilution air shall be obtained by opening the room to
the outdoors. Openings connecting the room to the outdoor air
shall comply with Sections 703.1.1 through 703.1.4.

703.1.1 Number and location of openings. Two openings
shall be provided, one within 1 foot (305 mm) of the ceiling
of the room and one within 1 foot (305 mm) of the floor.

703.1.2 Size of direct openings. The net free area of each
direct opening to the outdoors, calculated in accordance
with Section 7019, shall be a minimuam of 1 square inch per
4,000 Bru/h (550 mm*kW) of combined input rating of the
fuel-burning appliances drawing combustion and dilution
air from the room.

703.1.3 Size of horizontal openings. The net free area of
each opening, calculated in accordance with Section 709
and connected to the outdoors through a horizontal duct,
shall be a minimum of 1 square inch per 2,000 Btw/h (1100
mm¥kW) of combined input rating of the fuel-burning ap-
pliances drawing combustion and dilution air from the
room, The cross-sectional area of the duct shall be equal to
or greater than the required size of the opening.

703.1.4 Size of vertical openings. The ne( free area of each
opening, calculated in accordance with Section 709 and
connected to the outdoors through a vertical duct, shall be a
minimum of I square inch per 4,000 Btu/h (550 mm*kW)
of combined input rating of the fuel-burning appliances
drawing combustion and dilution air from the room. The
cross-sectional area of the duct shall be equal to or greater
than the required size of the opening.

SECTION 704
COMBINED USE OF INSIDE AND OUTDOOR AIR
(CONDITION 1)

704.1 Combination of air from inside and outdoors. This
section shall apply only to appliances located in confined
spaces in buildings not of unusually tight construction, Where
the volumes of rooms and spaces are combined for the purpose
of providing indoor combustion air, such rooms and spaces
shall communicate through permanent openings in compliance
with Sections 702.3.1 and 702.3.2. The required combustion
and dilution air shall be obtained by opening the room to the
outdoors using a combination of inside and outdoor air, pro-
rated in accordance with Section 704.1.6. The ratio of interior
spaces shall comply with Section 704.1.5. The number, loca-
tion and ratios of openings connecting the space with the out-
door air shall comply with Sections 704.1.1 through 704.1.4,

704.1.1 Number and location of openings. At least two
openings shall be provided, one within 1 foot (305 mm) of
the ceiling of the room and one within 1 foot (305 mm) of
the floor.

704,1.2 Ratio of direct openings. Where direct openings to
the ontdoors are provided in accordance with Section 703.1,
the ratio of direct openings shall be the sum of the net free
areas of both direct openings to the outdoors, divided by the
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sum of the required areas for both such openings as deter-
mined in accordance with Section 703.1.2.

704.1.3 Ratio of horizontal openings. Where openings
connected to the outdoors through horizontal ducts are pro-
vided in accordance with Section 703.1, the ratio of horizon-~
tal openings shall be the sum of the net free areas of both
such openings, divided by the sum of the required areas for
both such openings as determined in accordance with Sec-
tion 703.1.3.

704.1.4 Ratio of vertical openings. Where openings con-
nected to the outdoors through vertical ducts are provided in
accordance with Section 703.1, the ratio of vertical open-
ings shail be the sum of the net free areas of both such open-
ings, divided by the sum of the required areas for both such
openings as determined in accordance with Section 703.1.4.

704.1.5 Ratio of interior spaces. The ratic of interior
spaces shall be the available volume of all communicating
spaces, divided by the reguired volume as determined in ac-
cordance with Sections 702.2 and 702.3.

704.1.6 Prorating of inside and outdaoor air. In spaces that
utilize a combination of inside and outdoor air, the sum of
the ratios of all direct openings, horizontal openings, verti-
cal openings and interior spaces shall equal or exceed 1.

SECTION 705
COMBINED USE OF INSIDE AND OUTDOOR AIR
(CONDITION 2)

705.1 General. This section shall apply only to appliances lo-
cated in unconfined spaces in buildings of unusually tight con-
struction. Combustion air supplied by a combined use of indoor
and outdoor air shall be supplied through openings and ducts
extending to the appliance room or o the vicinity of the appli-
dIce,

705.1.1 Openings and supply ducts. Openings shall be
provided, located and sized in accordance with Sections
702.3.1 and 702,3.2; additionally, there shall be one opening
to the outdeors having a free area of at least 1 square inch per
5,000 Btu/h (440 mm? kW) of total input of all appliances in
the space.

SECTION 706
FORCED COMBUSTION AIR SUPPLY

706.1 General. Where ali combustion air and dilution air is
provided by a mechanical forced-air system, the combustion
air and dilution air shall be supplied at the minimum rate of 1
cfm per 2,400 Bin/h [0.00067 m*/(s - KW)] of combined input
rating of all the fuel-burning appliances served. Each of the ap-
pliances served shall be electrically interlocked to the mechani-
cal forced-air system so as to prevent operation of the
appliances when the mechanical system is not in operation.
Where combustion air and dilution air is provided by the build-
ing’s mechanical ventilation system, the system shalil provide
the specified combustion/dilution air rate in addition to the re-
quired ventilation air.
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COMBUSTION AIR

SECTION 707
DIRECT CONNECTION

707.1 General. Fuel-burning appliances that are listed and la-
beled for direct combustion air connection to the outdoors shall
be installed in accordance with the manufacturer’s installation
instroctions.

SECTION 708
COMBUSTION AIR DUCTS

708.1 General. Combustion air ducts shall;

1. Be of galvanized steel complying with Chapter 6 or of
equivalent corrosion-resistant material approved for this
application,

Exception: Within dwelling units, unobstructed stud
and joist spaces shall not be prohibited from convey-
ing combustion air, provided that not more than one
required fireblock is removed.

2. Have a minimum cross-sectional dimension of 3 inches
(76 mm).

3. Terminate in an unobstructed space allowing free move-
ment of combustion air to the appliances.

4, Havethe same cross-sectional areas as the free area of the
openings to which they connect.

5. Serve a single appliance enclosure.

6. Not serve both upper and lower combustion air openings
where both such openings are used. The separation be-
tween ducts serving upper and lower combustion air
openings shall be maintained to the source of combustion
air. :

7. Not be screened where terminating in an attic space.

8, Not slope downward toward the source of combustion
air, where serving the upper required combustion air
opening.

SECTION 709
OPENING OBSTRUCTIONS

709.1 General. The required size of openings for combustion
and dilution air shall be based on the net free area of each open-
ing. The net free area of an opening shall be that specified by
the manufacturer of the opening covering. in the absence of
such information, openings covered with metal louvers shall be
deemed to have a net free area of 75 percent of the area of the
opening, and openings covered with wood louvers shall be
deemed to have a net free area of 25 percent of the area of the
opening.

709.2 Dampered openings. Where the combustion air open-
ings are provided with volume, smoke or fire dampers, the
dampers shall be electrically interlocked with the firing cycle
of the appliances served, so as to prevent operation of any appli-
ance that draws combustion and dilution air from the room
when any of the dampers are closed. Manually operated damp-
ers shall not be installed in combustion air openings.
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707 - 7104

SECTION 710
OPENING LOCATION AND PROTECTION
710.1 [Comm 64,0710] General, Mounting height of the
combustion air intakes shall have the lowest side of cutside air
intake openings located at least 12 inches (305 mm) vertical
from the adjoining grade level,
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CHAPTER 8
CHIMNEYS AND VENTS

SECTION 801
GENERAL

80£.1 Scope. This chapter shall govern the installation, mainte-
nance, repair and approval of factory-built chimneys, chimney
liners, vents and connectors. This chapter shall also govern the
utilization of masonry chimneys, Gas-fired appliances shall be
vented in accordance with the International Fuel Gas Code.
Comm 64,0801 (1) Nete: For DHFS licensed healthcare facilities as specified
inchs. HFS 124, 132, and 134, also refer to NFPA 21 1 as adopted in these chap-
fers,

801.2 General. Bvery fuel-burning appliance shall discharge
the products of combustion to a vent, factory-built chimney or
masonry chimney, except for appliances vented in accordance
with Section 804, The chimney or vent shall be designed for the
type of appliance being vented.

Comm 64.0801 (2) Space heaters, Permanently installed and
portable unvented fuel-fired space heaters are prohibited.
Nete: See ch. Comm 65, subch. II, Part 6 for the prohibition of unvented gas-
fired space heaters.
801.2.1 Oil-fired appliances. Oil-fired appliances shall be
vented in accordance with this code and NFPA 31,

801.3 Masonry chimneys. Masonry chimneys shall be con-
structed in accordance with the International Building Code.

801.4 Positive flow. Venting systems shall be designed and
constructed so as to develop a positive flow adequate to convey
all combustion products to the outside atmosphere.

801.5 Design. Venting systems shall be designed in accordance
with this chapter or shall be approved engineered systems,

801.6 Minimum size of chimney or vent, Except as otherwise
provided for in this chapter, the size of the chimney or vent,
serving a single appliance, except engineered systems, shall
have a minimum area equal to the area of the appliance connec-
tion.

801.7 Solid fuel appliance flues. The cross-sectional area of a
flue serving a solid fuel-burning appliance shall be not greater
than three times the cross-sectional area of the appliance flue
collar or flue outlet.

801.8 Abandoned inlet openings., Abandoned inlet openings
in chimneys and vents shall be closed by an approved method.

801.9 Positive pressure. Where an appliance equipped with a
forced or induced draft system creates a positive pressure in the
venting system, the venting system shall be designed for posi-
tive pressure applications.

801.10 Connection to fireplace, Connecticn of appliances to

chimney flues serving fireplaces shall be in accordance with
Sections 801.10.1 through 801.10.3.

801.1¢.1 Closure and access. A noncombustible seal shall
be provided below the point of connection to prevent entry
of room air into the flue. Means shall be provided for access
to the flue for inspection and cleaning,.

2002 WISCONSIN ENROLLED COMMERCIAL BUILDING CODE

861.10.2 Connection to factory-built fireplace flue. An
appliance shall not be connected to a flue serving a factory-
built fireplace unless the appliance is specifically listed for
such installation. The connection shall be made in accor-
dance with the appliance manufacturer’s installation in-
siructions.

861.10.3 Connection to masonry fireplace flue. A con-
nector shall extend from the appliance to the flue serving a
masonry fireplace such that the flue gases are exhausted di-
rectly into the flue. The connector shall be provided with ac-
cess or shall be removable for inspection and cleaning of
both the connector and the flue. Listed direct connection de-
vices shall be installed in accordance with their listing,

801.11 Multiple solid fuel prehibited. A sokid fuel-burning
appliance or fireplace shall not connect to a chimney passage-
way venting another appliance,

801.12 Chimney entrance. Connectors shall connect to a
chimney flue ata point not less than 12 inches (305 mm} above
the lowest portion of the interior of the chimney flue.

801.13 Cleanouts. Masonry chimney flues shall be provided
with a cleanout opening having a minimum height of 6 inches
(152 mmy). The upper edge of the opening shall be located not
less than 6 inches (152 mm) below the lowest chimney inlet
opening. The cleanout shall be provided with a tight-fitiing,
noncombustible cover.

Exception: Cleanouts shall not be required for chimney
fiues serving masonry fireplaces, if such flues are provided
with access through the fireplace opening.

801.14 Connections to exhauster. All appliance connections
to a chimney or vent equipped with a power exhauster shall be
made on the injet side of the exhauster. All joints on the positive
pressure side of the exhauster shall be sealed to prevent flue-
gas leakage as specified by the manufacturer’s instaliation in-
structions for the exhauster,

801.15 Fuel-fired appliances. Masonry chimneys utilized to
vent fuel-fired appliances shall be located, constructed and
sized as specified in the manufacturer’s installation instruc-
tions for the appliances being vented.

801.16 Flue lining. Masonry chimneys shall be lined, The lin-
ing material shall be compatible with the type of appliance con-
nected, in accordance with the appliance listing and
manufacturer’s installation instructions. Listed materials used
as flue linings shall be installed in accordance with their list-
ings and the manufacturer’s installation instructions,

801.16.1 Residential and low-heat appliances (general).
Flue lining systems for use with residential-type and low-
heat appliances shall be limited to the following:

1. Clay flue lining complying with the requirements of
ASTM C 315 or equivalent, Clay flue lining shall be
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801.17 - 802.8

installed in accordance with the International Build-
ing Code.

2. Listed chimney lining systems complying with UL
1777,

3. Other approved materials that will resist, without
cracking, softening or corrosion, flue gases and con-
densate at temperatures up to 1,800°F (982°C).

801.17 Space around lining, The space surrounding aflue lin-
ing system or other vent installed within a masonry chimney
shall not be used to vent any other appliance. This shall not pre-
vent the installation of a separate fTue lining in accordance with
the manufacturer’s installation instructions and this code,

801.18 Existing chimneys and vents, Where an appliance is
permanently disconnected from an existing chimney or vent, or
where an appliance is connected to an existing chimney or vent
during the process of a new installation, the chimney or vent
shall comply with Sections 801.18.1 through 801.18.4.

801.18.1 Size. The chimney or vent shall be resized as nec-
essary to control flue gas condensation in the interior of the
chimney or vent and to provide the appliance or appliances
served with the required draft. For the venting of oil-fired
appiiances to masonry chimneys, the resizing shafl be in ac-
cordance with NFPA 31,

801.18.2 Flue passageways, The flue gas passageway shall
be free of obstructions and combustible deposits and shall
be cleaned if previously used for venting a solid or liguid
fuel-burning appliance or fireplace. The {lue liner, chimney
inner wall or vent inner wall shall be continuous and shall be
free of cracks, gaps, perforations or other damage or deteri-
oration which would allow the escape of combustion prod-
ucts, including gases, moisture and creosote. Where an oil-
fired appliance is connected 1o an existing masonry chim-
ney, such chimney flue shall be repaired or relined in accor-
dance with NFPA 31.

801.18.3 Cleanout. Masonry chimneys shall be provided
with a cleanout opening complying with Section 801.13.

801.18.4 Clearances. Chimneys and vents shall have air-
space clearance to combustibles in accordance with the In-
ternational Building Code and the chimney or vent
manufacturer’s installation instructions.

Exception: Masonry chimneys equipped with a chim-
ney lining system tested and listed for installation in
chimneys in contact with combustibles in accordance
with UL 1777, and installed in accordance with the man-
ufacturer’s instructions, shall not be required to have
clearance between combustible materials and exterior
surfaces of the masonry chimney. Noncombustible
fireblocking shall be provided in accordance with the In-
ternational Building Code.

801.19 Multistory prohibited. Common venting systems for
appliances located on more than one floor level shall be prohib-
ited, except where all of the appliances served by the common
vent are located in rooms or spaces that are accessed only from
the outdoors. The appliance enclosures shall not communicate
with the occupiable areas of the building.
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SECTION 802
VENTS

802.1 General. All vent systems shall be listed and labeled.
Type L. vents and pellet vents shall be tested in accordance with
UL 641.

802.2 Vent application. The application of vents shall be in ac-
cordance with Table 802.2.

TABLE 802.2
VENT APPLICATIONS
VENT TYPES APPLIANCE TYPES
Oil-burning appliances listed and labeled
Type L oil vents for venting with Type L vents; gas

appliances listed and labeled for venting
with Type B vents.

Pellet fuel-burning appliances listed and

Pellet vents labeled for venting with pellet vents.

802.3 Installation. Vent systems shall be sized, installed and
terminated in accordance with the vent and apphance manufac-
turer’s installation instructions.

802.4 Vent termination caps required, Type L vents shall ter-
minate with a listed and fabeled cap in accordance with the vent
manufacturer’s installation instructions.

802.5 Type L vent terminations. Type L vents shall terminate
not less than 2 feet (610 mm) above the highest point of the roof
penetration and not less than 2 feet (610 mm) higher than any
portion of a building within 10 feet (3048 mm).

802.6 Minimum vent heights. Vents shall terminate not less
than 5 feet {1324 mm) in vertical height above the highest con-
nected appliance flue collar.

Exceptions:

. Venting systems of direct vent appliances shall be in-
stalled in accordance with the appliance and the vent
manufacturer’s instructions,

2. Appliances listed for outdoor instaliations incorporat-
ing integral venting means shall be instalted in accor-
dance with their listings and the manufacturer’s
installation instructions.

3, Pellet vents shall be installed in accordance with the
appliance and the vent manufacturer’s installation in-
structions.

802.7 Support of vents, All portions of vents shall be ade-
quately supported for the design and weight of the materials
employed.

802.8 Insulation shield. Where vents pass through insulated
assemblies, an insulation shield constructed of not less than
No. 26 Gage sheet metal shall be installed to provide clearance
between the vent and the insulation material, The clearance
shall be not less than the clearance to combustibles specified by
the vent manufactarer’s installation instructions. Where vents
pass through attic space, the shield shall terminate not less than
2 inches (51 mm) above the insulation materials and shall be se~
cured in place to prevent displacement, Insulation shields pro-
vided as part of a listed vent system shall be installed in
accordance with the manufacturer’s installation instructions.
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CHIMNEYS AND VENTS

SECTION 803
CONNECTORS

803.1 Connectors required. Connectors shall be used to con-
nect appliances to the vertical chimney or vent, except where
the chimney or vent is attached directly to the appliance.

803.2 Location, Connectors shall be located entirely within the
room in which the connecting appliance is located, except as
provided for in Section 803.10.4, Where passing through an
unheated space, a connector shall not be constructed of single-
wall pipe.

803.3 Size. The connector shall not be smaller than the size of
the flue collar or the size of the outlet of the draft hood supplied
by the appliance manufacturer. Where the appliance has more
than one flue outlet, and in the absence of the manufacturer’s
specific instructions, the connector area shall be not less than
the combined area of the flue outlets for which it acts as a com-
mon connector,

803.4 Branch connections. All branch connections to the vent
connector shall be made in accordance with the vent manufac-
turer’s instructions.

803.5 Manual dampers. Manual dampers shall not be in-
stalled in connectors except in chimney connectors serving
solid fuel-burning appliances.

803.6 Automatic dampers, Automatic dampers shall be listed
and labeled in accordance with UL 17 for oil-fired heating ap-
pliances. The dampers shall be installed in accordance with the
manufacturer’s installation instructions. An automatic vent
damper device shall not be installed on an existing appliance
unless the appliance is listed and labeled and the device is in-
stalled in accordance with the terms of its listing. The name of
the installer and date of installation shall be marked on a label
affixed to the damper device,

803.7 Connectors serving iwo or moyre appliances. Where
two or more connectors enter a common vent or chimney, the
smaller connector shall enter at the highest level consistent
with available headroom or clearance to combustible material.

803.8 Vent connector construction, Yent connectors shall be
constructed of metal. The minimum nominal thickness of the
connector shail be 0.019 inch (0.5 mm) (No, 28 Gage) for gal-
vanized steel, 0.022 inch (0.6 mm) (No, 26 B & S Gage) for
copper, and 0.020 inch (0.5 mm) (No. 24 B & S Gage) for alu-
minum.

803.9 Chimney connector construction. Chimney connec-
tors for low-heat appliances shall be of sheet steel pipe having
resistance to corrosion and heat not less than that of galvanized
steel specified in Table 803.9(1). Connectors for medium-heat
appliances and high-heat appliances shall be of sheet steel not
less than the thickness specified in Table 803.9(2).

803.10 Installation. Connectors shall be installed in accor-
dance with Sections 803.10.1 through 803.10.6,

803.10.1 Supports and joints. Connectors shall be sup-
ported in an approved manner, and joints shall be fastened
with sheet metal screws, rivets or other approved means.
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803.10.2 Length. The maximom horizontal length of a sin-
gle-wall connector shall be 75 percent of the height of the
chimney or vent,

TABLE 803.9(1)
MINIMUM CHIMNEY CONNECTOR THICKNESS FOR
LOW-HEAT APPLIANCES

MINIMUM NOMINAL THIGKNESS
DIAMETER OF CONNECTOR {galvanized)
(inches) {inches)

0.022 (No. 26 Gage)
0.028 (No. 24 Gage)

5 and smaller

Larger than 5 and up to 10

0.034 (No. 22 Gage)
0.064 (No. 16 Gage)

Larger than 10 and up to 16

Larger than 16
For SI: 1 inch = 25.4 mm.

TABLE 803.9(2)
MINIMUM CHIMNEY CONNECTOR THICKNESS FOR
MEDIUM- AND HIGH-HEAT APPLIANCES

EQUIVALENT ROUND | MINIMUM NOMENAL
AREA DIAMETER THICKNESS
{square inches) (inches) {inches)

0-154 0-14 0.060 (No. 16 Gage)
155-201 15-16 0.075 (No. 14 Gage)
202-254 17-18 0.105 (No. 12 Gage)

Greater than 254 Greater than 18 | 0.135 (No. 10 Gage)

For 81: 1 inch = 25.4 mm, | square inch = 645.16 mm*

803.10.3 Connection. The connector shall extend to the in-
ner face of the chimney or vent liner, but not beyond. A con-
nector entering a masonry chimney shall be cemented to
masonry in an approved manner. Where thimbles are in-
stalled to facilitate removal of the connector from the ma-
sorry chimney, the thimble shall be permanently cemented
in place with high-temperature cement.

803.10.4 Connector pass-through, Chimney connectors
shall not pass through any floor or ceiling, nor through a
fire-resistance-rated wall assembly. Chimney connectors
for domestic-type appliances shall not pass through walis or
partitions constructed of combustible material to reach a
masonry chimney unless:

1. The connector is labeled for wall pass-through and is
installed in accordance with the manufacturer’s in-
struciions; ot

2. The connector is put through a device labeled for wall
pass-through; or

3. The connector has a diameter not larger than 10
inches (254 mm) and is installed in accordance with
one of the methods in Table 803.10.4. Concealed
metal patts of the pass-through system in contact with
flue gases shall be of stainless steel or equivalent ma-
terial that resists corrosion, softening or cracking up
to 1,800°F (980°C).

803.16.5 Pitch, Connectors shall rise vertically to the chim-
ney or vent with a minimum pitch equal to one-fourth unit
vertical in 12 units horizontal (2-percent slope).
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TABLE 803.10.4 - 804.2,1

TABLE 803.10.4
CHIMNEY CONNECTOR SYSTEMS AND CLEARANCES
TO COMBUSTIBLE WALL MATERIALS FOR
DOMESTIC HEATING APPLIANCES® P 2

A 3,5-inch-thick brick wall shall be framed into
the combustible wall. A 0.625-inch-thick fire-
clay liner (ASTM C 315 or equivalent)® shall be
firmly cemented in the center of the brick wall
maintaining a 12-inch clearance to combustibles.
The clay liner shall run from the outer surface of
the bricks to the inner surface of the chimney
liner.

Systemn A
(12-inch
clearance)

A labeled solid-insulated factory-built chimney
section {1-inch insulation) the same inside diame-
ter as the connector shall be utilized. Sheet metal
supports cuf to maintain a 9-inch clearance to
combustibles shall be fastened to the wall surface
and to the chimney section. Fasteners shall not
penetrate the chimney flue liner. The chimney
length shall be flush with the masonry chimney
liner and sealed to the masonry with water-
insoluble refractory cement. Chimney manufac-
turers’ parts shall be utilized to fasten securely the
chimney connector to the chimney section,

System B
(9-inch
clearance)

A sheet metal (minimum No. 24 Gage) ventilated
thimble having two l-inch air channels shall be
installed with a sheet steel chimney connector
(minimum No, 24 Gage). Sheet steel supports
{minimum No. 24 Gage) shall be cut to maintain a
6-inch clearance between the thimble and com-
bustibles. One side of the support shall be Ffas-
tened to the wall on all sides. Glass-fiber
insulation shall fill the 6-inch space between the
thimble and the supports.

System C
(6-inch
clearance}

A labeled solid-insulated factory-built chimney
section (l-inch insulation) with a diameter 2
inches larger than the chimney connector shall be
installed with a sheet stee! chimney connector
{minimum No, 24 Gage). Sheel metal supporls
shall be positioned to maintain a 2-inch clearance
to combustibles and to hold the chimney connec-
tor to ensure that a 1-inch airspace surrounds the
chimney connector through the chimney section,
The steel support shall be fastened {o the walt on
all sides and the chimney section shall be fastened
to the supports. Fasteners shall not penetrate the
liner of the chimney section.

System D
(2-inch
clearance)

For SI. | inch = 25.4 mm, 1.0 Btu x in/fé - h - °F = 0.144 W/m?® - °K.

a. Insulation material that ig part of the wall pass-through system shall be
noncombustible and shall have a thermal conductivity of 1.0 Btu x in/ft? - h - °F
or less.

b. All clearances and thicknesses are minimums.

c. Materials utilized to scal penetrations for the connector shall be
noncombustible,

d. Connectors for ali systems except System B shall extend through the wall
pass-through system to the inner face of the flue liner.

e. ASTM C315.
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803.10.6 Clearances, Connectors shall have a minimum
clearance to combustibles in accordance with Table
803.10.6. The clearances specified in Table 803.10.6 apply,
except where the listing and Iabeling of an appliance speci-
fies a different clearance, in which case the labeled clear-
ance shall apply. The clearance to combustibles for
connectors shall be reduced only in accordance with Section
308.

TABLE 803.10.6
CONNECTOR CLEARANCES TO COMBUSTIBLES

MINIMUM CLEARANCE

TYPE OF APPLIANGE {inches)
Domestic-type appllances
Chimney and vent connectors
Electric and oil in¢inerators 18
Oil and solid fuel appliances i8
Oil appliances labeled for venting with
Type L vents 9

Commercial, industrial-type appliances

Low-heat appliances

Chimney connectors
Oil and solid fuel boilers, furnaces and

water heaters 18
Qil unit heaters 18
Other low-heat industrial appliances 18

Medium-heat appliances

Chimney connectors
All oil and solid fuel appliances 36

High-heat appliances

(As determined by the
code official)

Masonry or metal connectors
All oil and solid fuel appliances

For SI: 1 inch = 25,4 mm.

SECTION 804
DIRECT-VENT, INTEGRAL VENT AND
MECHANICAL DRAFT SYSTEMS

804.1 Direct-vent terminations. Vent ferminals for direct-
vent appliances shall be installed in accordance with the manu-
facturer’s installation instructions

804.2 Appliances with integral vents. Appliances incorporat-
ing integral venting means shall be installed in accordance with
their istings and the manufacturer’s installation instructions.

804.2.1 Terminal clearances. Appliances designed for
natural draft venting and incorporating integral venting
means shall be located so that a minimum clearance of 9
inches (229 mm) is maintained between vent terminals and
from any openings through which combustion products
enter the building. Appliances using forced draft venting
shall be located so0 that a minimum clearance of 12 inches
(305 mm) is maintained between vent terminals and from
any openings through which combustion products enter
the building.
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804.3 Mechanical draft systems, Mechanical draft systems of
either forced or induced draft design shall comply with Sec-
tions 804.3.1 through 804.3.7.

804.3.1 ¥orced draft systems. Forced draft systems and all
portions of induced draft systems under positive pressure
during operation shall be designed and installed so as to be
gas tight to prevent leakage of combustion products into a
building,

804.3.2 Automatic shutoff, Power exhausters shall be elec-
trically connected to each appliance to prevent operation of
the appliance when the power exhavster is not in operation.

804.3.3 Termination. The termination of chimneys or vents
equipped with power exhausters shall be located a minimum
of 10 feet (3048 mm)} from the lot line or from adjacent
buildings, The exhaust shall be directed away from the
building,

804.3.4 Horizontal terminations. Horizontal terminations
shall comply with the following requirements:

1. Where located adjacent to walkways, the termination
of mechanical draft systems shall be not less than 7
feet (2134 mm) above the level of the walkway.

2, Venlts shall terminate at least 3 feet (914 mm) above
any forced air inlet located within 10 feet (3048 mm).

3. The vent system shall terminate at least 4 feet (1219
mm) below, 4 feet (1219 mm) horizontally from or 1
foot (305 mm) above any door, window or gravity air
inlet info the building.

4. The vent termination point shall not be located closer
than 3 feet (914 mumn) to an interior corner formed by
two walls perpendicular to each other.

3. The vent termination shall not be mounted directly
above or within 3 feet (914 mm) horizontally from an
oil tank vent or gas meter.

6. The bottom of the vent termination shall be located at
least 12 inches (305 mm) above finished grade.

804.3.5 Vertical terminations. Vertical terminations shall
comply with the following requirements;

1. Where located adjacent to walkways, the termination
of mechanical draft systems shall be not less than 7
feet (2134 mm) above the level of the walkway.

2. Vents shall terminate at least 3 feet (914 mm) above
any forced airinlet located within 10 feet (3048 mm).

3. Where the vent termination is located below an adja-
cent roof structore, the termination point shall be lo-
cated at Teast 3 feet (914 mum) from such structure.

4. The vent shall terminate at least 4 feet (1219 mm) be-
low, 4 feet (1219 mm) horizontally from, or 1 foot
(305 mm} above any door, window or gravity air inlet
for the building.

3. A vent cap shall be installed to prevent rain from en-
tering the vent system,

6. The vent termination shall be located at least 3 feet
(914 mmy) horizontally from any portion of the roof
structure,
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804.3.6 Exhauster connections. An appliance veated by
natural draft shall not be connected into a vent, chimney or
vent connector on the discharge side of a mechanical flue
exhauster.

804.3.7 Exhauster sizing. Mechanical flue exhausters and
the vent system served shall be sized and installed in accor-
dance with the manufacturer’s installation instructions,

SECTION 805
FACTORY-BUILT CHIMNEYS

805.1 Listing. Factory-built chimneys shall be listed and la-
beled and shall be installed and terminated in accordance with
the manufacturer’s installation instructions,

805.2 Solid fuel appliances, Factory-built chimneys for use
with solid fuel-burning appliances shall comply with the Type
HT requirements of UL 103,

Exception: Chimneys for use with fireplace stoves listed
only to UL 737 shall comply with the requirements of UL
103.

805.3 Factory-built fireplaces. Chimneys for use with fac-
tory-built fireplaces shall comply with the requirements of UL
127.

805.4 Support, Where factory-built chimneys are supported
by structural members, such as joists and rafters, such members
shall be designed to support the additional load,

805.5 Medium-heat appliances, Factory-built chimneys for
medium-heat appliances producing flue gases having a tempes-
atare above 1,000°F (538°C), measured at the entrance to the
chimney, shall comply with UL 959,

805.6 Decorative shrouds. Decorative shrouds shall not be in-
stalled at the termination of factory-built chimneys except
where such shrouds are listed and labeled for use with the spe-
cific factory-built chimney system and are installed in accor-
dance with Section 304.1,

SECTION 806
METAL CHIMNEYS

806.1 General. Metal chimneys shall be constructed and in-
stalled in accordance with NFPA 211,
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CHAPTER 9

SPECIFIC APPLIANCES, FIREPLACES AND
SOLID FUEL-BURNING EQUIPMENT

SECTION 901
GENERAL

901.1 Scope. This chapter shall govern the approval, design, in-
stallation, construction, maintenance, alteration and repair of
the appliances and equipment specifically identified herein and
factory-built fireplaces. The approval, design, installation, con-
struction, maintenance, alteration and repair of gas-fired appli-
ances shall be regulated by the International Fuel Gas Code.

901.2 General. The requirements of this chapter shall apply to
the mechanical equipment and appliances regolated by this
chapter, in addition to the other requirements of this code.

901.3 Hazardous locations. Fireplaces and solid fuel-burning
appliances shall not be installed in hazardous locations.

901.4 Fireplace accessories, Listed fireplace accessories shall
be installed in accordance with the conditions of the listing and
the manufacturer’s installation instructions.

Comm 64.0900 Specific criteria for duct humidifiers.
(1) For duct humidifiers located upstream of final filters in
a hospital or ambulatory surgery center, all of the fol-
lowing shall apply:
(a) The duct humidifier shali be located at least 15
feet (4572 mm) upstream of the final filters.

(b) The ductwork with duct-mounted humidifiers
shall have a means of water removal.

(c) An adjustable high-limit humidistat shall be lo-
cated downstream of the humidifier to reduce the
potential of condensation inside the duct,

(d) All duct takeoffs shall be sufficiently down-
stream of the humidifier to ensure complete
moisture absorption.

(2) Forall other humidifiers located in hospitals or ambula-
tory surgery centers, all of the following shall apply:

(a) Steam humidifiers shall be used.

{b) Reservoir-type water spray or evaporative pan
humidifiers shall not be used.

SECTION 902
MASONRY FIREPLACES

902.1 General, Masonry fireplaces shall be constructed in ac-
cordance with the International Building Code.

SECTION 203
FACTORY-BUILT FIREPLACES

903.1 General. Factory-built fireplaces shall be listed and la-
beled and shall be installed in accordance with the conditions of
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the listing. Factory-built fireplaces shall be tested in accor-
dance with UL 127,

903.2 Hearth extensions. Hearth extensions of approved fac-
tory-built fireplaces and fireplace stoves shall be installed in
accordance with the listing of the fireplace. The hearth exten-
sion shall be readily distinguishable from the surrounding floor
area.

903.3 Unvented gas log heaters. An unvented gas log heater
shall not be installed in a factory-built fireplace unless the fire-
place system has been specifically tested, listed and labeled for
such use in accordance with UL 127,

SECTION 904
PELLET FUEL-BURNING APPLIANCES

904.1 General, Pellet fuel-burning appliances shall be listed
and labeled and shall be installed in accordance with the terms
of the listing.

SECTION 905
FIREPLACE STOVES AND ROOM HEATERS

905.1 General. Fireplace stoves and solid-fuel-type room
heaters shall be listed and labeled and shall be installed in ac-
cordance with the conditions of the listing. Fireplace stoves
shall be tested in accordance with UL 737. Solid-fuel-type
room heaters shall be tested in accordance with UL 1482, Fire-
place inserts intended for installation in fireplaces shall be
listed and labeled in accordance with the requirements of UL
1482 and shall be installed in accordance with the manufac-
turer’s installation instructions.

905.2 Connection to fireplace, The connection of solid fuel
appliances to chimney flues serving fireplaces shall comply
with Sections 801.7 and 801.10.

SECTION 906
FACTORY-BUILT BARBECUE APPLIANCES

906.1 General. Factory-built barbecue appliances shall be of
an approved type and shall be installed in accordance with the
manufacturer’s installation instructions, this chapter and Chap-
ters 3, 5, 7, 8 and the International Fuel Gas Code.

SECTION 907
INCINERATORS AND CREMATORIES

907.1 General. Incinerators and crematories shall be listed and
labeled in accordance with UL 791 and shall be installed in ac-
cordance with the manufacturer’s installation instructions.
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SECTION 908
COOLING TOWERS, EVAPORATIVE
CONDENSERS AND FLUID COOLERS

908.1 General, A cooling tower used in conjunction with an
air-conditioning appliance shall be installed in accordance
with the manufacturer’s installation instructions,

908.2 Access. Cooling towers, evaporative condensers and
fluid coolers shall be provided with ready access.

908.3 Location. Cooling towers, evaporative condensers and
fluid coolers shall be located to prevent the discharge vapor
plumes from entering occupied spaces. Plume discharges shall
be not less than 5 feet (1524 mm) above or 20 feet (6096 mm)
away from any ventilation inlet to a building. Location on the
property shall be as required for buildings in accordance with
the International Building Code.

908.4 Support and anchorage. Supports for cooling towers,
evaporative condensers and fluid coolers shall be designed in
accordance with the Infernational Building Code. Seismic re-
straints shall be as required by the ICC International Building
Code. '

908.5 Water supply. Water supplies and protection shall be as
required by the International Plumbing Code.

908.6 Drainage. Drains, overflows and blow-down provisions
shall be indirectly connected to an approved disposal location.
Discharge of chemical waste shall be approved by the appropri-
ate regulatory authority,

908.7 Refrigerants and hazardous fluids. Heat exchange
equipment that contains a refrigerant and that is part of a closed
refrigeration system shall comply with Chapter 11, Heat ex-
change equipment containing heat transfer fluids which are
flammable, combustible or hazardous shall comply with the In-
ternational Fire Code.

SECTION 909
VENTED WALL FURNACES

909,1 General, Vented wall furnaces shall be installed in ac-
cordance with their listing and the manufacturer’s installation
_ instructions. Oil-fired furnaces shall be tested in accordance
with UL 730.

909.2 Location. Vented wall furnaces shall be located so as not
to cause a fire hazard to walls, floors, combustible furnishings
or doors. Vented wall furnaces installed between bathrooms
and adjoining rooms shall not circalate air from bathrooms to
other parts of the building.

909.3 Door swing. Vented wall furnaces shall be located so that
adoor cannot swing within 12 inches (305 mm) of an air inlet or
air outlet of such furnace measured at right angles to the open-
ing. Doorstops or door closers shall not be installed to obtain
this clearance.

909.4 Ducts prohibited. Ducts shall not be attached to wall
furnaces. Casing extension boots shall not be installed unless
listed as part of the appliance,

909.5 Manual shutoff valve. A manual shutoff valve shall be
instafled ahead of all controls.
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909.6 Access. Vented wall furnaces shall be provided with ac-
cess for cleaning of heating surfaces, removal of burners, re-
placement of sections, motors, controls, filters and other
working parts, and for adjustments and lubrication of parts re-
quiring such attention. Panels, grilles and access doors that
must be removed for normal servicing operations shall not be
attached to the building construction.

SECTION 910
FLOOR FURNACES

9190.1 General. Floor furnaces shall be installed in accordance
with their listing and the manufacturer’s installation instruc-
tions. Oil-fired furnaces shall be tested in accordance with UL
729,

91012 Placement. Floor furnaces shall not be installed in the
floor of any aisle or passageway of any anditorium, public hall,
place of assembly, orin any egress element from any such room
Of space.

With the exception of wall register models, a floor furnace
shall not be placed closer than 6 inches (152 mm) to the nearest
wall, and wall register models shall not be placed closer than 6
inches (152 mm) to a corner,

The furnace shall be placed such that a drapery or similar
combustible object will not be nearer than 12 inches (305 mm)
to any portion of the register of the furnace. Floor furnaces shall
not be installed in concrete floor construction built on grade.
The controlling thermostat for a floor furnace shall be located
within the same room or space as the floor furnace or shall be
located in an adjacent room or space that is permanently open
to the room or space containing the floor furnace.

910.3 Bracing. The floor around the furnace shall be braced
and headed with a support framework design in accordance
with the International Building Code.

910.4 Clearance. The lowest portion of the floor furnace shall
have not less than a 6-inch (152 mm) clearance from the grade
level; except where the lower 6-inch (152 mm) portion of the
floor furnace is sealed by the manufacturer to prevent entrance
of water, the minimum clearance shall be reduced to not less
than 2 inches (51 mm). Where these clearances are not present,
the ground below and to the sides shall be excavated to form a
pit under the furnace so that the required clearance is provided
beneath the lowest portion of the furnace. A 12-inch (305 mm)
minimum clearance shall be provided on all sides except the
control side, which shall have an 18-inch (457 mm) minimum
clearance.

SECTION 911
DUCT FURNACES

911.1 General. Duct furnaces shall be installed in accordance
with the manufacturer’s installation instructions. Electric fur-
naces shall be tested in accordance with UL 1995,
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SECTION 912
INFRARED RADIANT HEATERS

912.1 Support. Infrared radiant heaters shall be safely and ade-
quately fixed in an approved position independent of fuel and
electric supply lines. Hangers and brackets shall be
noncombustible material.

912.2 Clearances. Heaters shall be installed with clearances
from combustible material in accordance with the manufac-
turer’s installation instructions.

SECTION 913
CLOTHES DRYERS

913.1 General. Clothes dryers shall be installed in accordance
with the manufacturer’s installation instructions. Electric resi-
dential clothes dryers shall be tested in accordance with an ap-
proved test standard. Electric commercial clothes dryers shall
be tested in accordance with UL 1240, Electric coin-operated
clothes dryers shall be tested in accordance with UL 2158.

913.2 Exhaust required. Clothes dryers shall be exhausted in
accordance with Section 504,

913.3 Clearances. Clothes dryers shall be installed with clear-
ance to combustibles in accordance with the manufacturer’s in-
structions.

SECTION 914
SAUNA HEATERS

914.1 Location and protection., Sauna heaters shall be located
0 as to minimize the possibility of accidental contact by a per-
son in the room,

914.1.1 Guards. Sauna heaters shall be protected from acci-
dental contact by an approved guard or barrier of material
having a low coefficient of thermal conductivity. The guard
shall not substantially affect the transfer of heat from the
heater to the room.

914.2 Installation. Sauna heaters shall be listed and labeled
and shall be installed in accordance with their listing and the
manufacturer’s installation instructions.

914.3 Access, Panels, grilles and access doors that are required
to be removed for normal servicing operations shall not be at-
tached to the building.

914.4 Heat and time controls. Sauna heaters shall be equipped
with a thermostat that will limit room temperature to 194°F
{90°C}. If the thermostat is not an integral part of the sauna
heater, the heat-sensing element shall be located within 6
inches (152 mm) of the ceiling. If the heat-sensing element is a
capillary tube and bulb, the assembly shall be attached to the
wall or other support, and shall be protected against physical
damage.

914.4.1 Timers. A timer, if provided to control main burner
operation, shall have a maximum operating time of 1 hour.
The control for the timer shall be located outside the sauna
rootm,

914.5 Sauna room. A ventilation opening into the sauna room
shall be provided. The opening shall be not less than 4 inches by
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8 inches (102 mm by 203 mm) located near the top of the door
into the sauna room.

914.,5.1 Warning notice. The following permanent notice,
constructed of approved material, shall be mechanically at-
tached to the sauna room on the outside:

WARNING; DO NOT EXCEED 30 MINUTES IN
SAUNA, EXCESSIVE EXPOSURE CAN BE
HARMFUL TO HEALTH, ANY PERSON WITH POOR
HEALTH SHOULD CONSULT A PHYSICIAN
BEFORE USING SAUNA.,

The words shall contrast with the background and the word-
ing shall be in letters not less than 0.25-inch (6.4 mm) high.

Exception: This section shall not apply to one- and two-
family dwellings.

SECTION 915
ENGINE AND GAS TURBINE-POWERED
EQUIPMENT AND APPLIANCES

915.1 General. The installation of liquid-fueled stationary in-
ternal combustion engines and gas turbines, including fuel
storage and piping, shall meet the requirements of NFPA 37.

915.2 Powered equipment and appliances. Permanently in-
stalled equipment and appliances powered by internal combus-
tion engines and turbines shall be installed in accordance with
the manufactorer’s installation instructions and NFPA 37,

SECTION 616
POOL AND SPA HEATERS

916.1 General. Pool and spa heaters shall be installed in accor-
dance with the manufacturer’s instructions. Oil-fired pool heat-
ers shall be tested in accordance with UL 726.

SECTION 917
COOKING APPLIANCES

917.1 Cooking appliances, Cooking appliances that are de-
signed for permanent installation, including ranges, ovens,
stoves, broilers, grills, fryers, griddles and barbecues, shall be
listed, labeled and installed in accordance with the manufac-
turer’s instaflation instructions, Qil-burning stoves shall be
tested in accordance with UL 896, Solid fuel-fired ovens shall
be tested in accordance with UL 2162,

917.2 Prohibited location. Cooking appliances designed,
tested, listed and labeled for use in commercial occupancies
shall not be installed within dwelling units or within any area
where domestic cooking operations oceur, :

917.3 Domestic appliances. Cooking appliances installed
within dwelling units and within areas where domestic cooking
operations occur shall be listed and labeled as household-type
appliances for domestic use.
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SECTION 918
FORCED-AIR WARM-AIR FURNACES

918.,1 Forced-air furnaces. Forced-air furnaces shall be in-
stalled in accordance with the listings and the manufacturer’s
installation instructions, Oil-fired furnaces shall be tested in
accordance with UL 727, Electric furnaces shall be tested in ac-
cordance with UL 1096 or UL 1995. Solid fuel furnaces shall
be tested in accordance with UL 391.

918.2 Minimum duct sizes, The minimum unobstructed total
area of the outside and return air ducts or openings to a forced-
air warm-air furnace shall be not less than 2 square inches per
1,000 Btu/h (4402 mm*kW) output rating capacity of the fur-
nace and not less than that specified in the furnace manufac-
turer’s installation instructions. The minimum unobstructed
total area of supply ducts from a forced-air warm-air furnace
shall not be less than 2 square inches for each 1,000 Btw/h
(4402 mm?/ kW) output rating capacity of the furnace and not
less than that specified in the furnace manufacturer’s installa-
tion instructions.

Exception: The total area of the supply air ducts and outside
and return air ducts shall not be required to be larger than the
minimumn size required by the furnace manufacturet’s in-
stallation instructions.

918.3 Heat pumps. The minimum unobstructed total area of
the outside and return air ducts or openings to a heat pump shall
be not less than 6 square inches per 1,000 Btu/h (13 208
mm?%/kW) ouiput rating or as indicated by the conditions of list-
ing of the heat pump. Electric heat pumps shall be tested in ac-
cordance with UL 559 or UL 1995.

918.4 Dampers, Volume dampers shall not be placed in the air
inlet to a furnace in a manner that will reduce the required air to
the furnace.

918.5 Circulating air ducts for forced-air warm-air fur-
naces. Circulating air for fuel-burning, forced-air-type, warm-
air furnaces shall be conducted into the blower housing from
outside the furnace enclosure by continuous air-tight ducts,

918.6 [Comm 64.0918] Prohibited sources. Qutside or return
air for a forced-air heating system shall not be taken from the
following locations:

1. Closer than 10 feet (3048 mm} from any appliance vent
outlet, a vent opening from a plumbing drainage system
or the discharge outlet of an exhaust fan, unless the outlet
is 2 feet (610 mm) above the outside air inlet.

2. Where located less than 10 feet (3048 mm) above the sur-
face of any abutting public way or driveway, or at grade
level by a sidewalk, street, alley or driveway.

3. A hazardous or insanitary location or a refrigeration ma-
chinery room as defined in this code,

4. Aroom or space, the volume of which is less than 25 per-
cent of the entire volume served by such system. Where
connected by a permanent opening having an area sized
in accordance with Sections 918.2 and 918.3, adjoining
rooms or spaces shall be considered as a single room or
space for the purpose of determining the volume of such
roos or Spaces.
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Exception: The minimum volume requirement shall
not apply where the amount of return air taken from a
room or space is less than or equal to the amount of
supply air delivered to such room or space.

5. A closet, bathroom, toilet room, kitchen, garage, me-
chanical room, boiler room or furnace room,

6. A room or space containing a fuel-burning appliance
where such room or space serves as the sole source of re-
torn air.

Exceptions:

1. This shall not apply where the fuel-burning ap-
pliance is a direct-vent appliance.

2. This shall not apply where the room or space
complies with the following requirements:

2.1. The return air shall be taken from a
room or space having a volume exceed-
ing 1 cubic foot for each 10 Btu/h (9.6
L/W) of combined input rating of all
fuel-burning appliances therein.

2.2. The volume of supply air discharged
back into the same space shall be ap-
proximately equal to the volume of re-
turn air taken from the space.

2.3. Return-air inlets shall not be located
within 10 feet (3048 mmy} of any appli-
ance firebox or draft hood in the same
room or space.

3, This shall not apply to rooms or spaces contain-
ing solid fuel-burning appliances, provided that
return-air inlets are located not less than 10 feet
{3048 mm) from the firebox of such appliances.

Comm 64.0918 Forced-air warm-air furnaces. (1) The out-
side air intake openings shall be located at least 12 inches (305
mm) vertical {from the adjoining grade le\{el.

918.7 Outside opening protection. Outdoor air intake open-
ings shall be protected in accordance with Section 401.6.

918.8 Return-air Hmitation. Return air from one dwelling
unit shall not be discharged into another dwelling unit.

SECTION 919
CONVERSION BURNERS

919.1 Conversion burners. The installation of conversion
burners shall conform to ANSI Z21.8.

SECTION 920
UNIT HEATERS

920.1 General. Unit heaters shall be installed in accordance
with the listing and the manufacturer’s installation instructions,
Oil-fired unit heaters shall be tested in accordance with UL
731.

920.2 Support, Suspended-type unit heaters shall be supported

by elements that are designed and constructed to accommodate
the weight and dynamic loads. Hangers and brackets shall be of

noncombustible material. Suspended-type oil-fired unit heat-

ers shall be installed in accordance with NFPA 31.
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920.3 Ductwork. A unit heater shall not be attached to a warm-
air duct system unless listed for such installation.

SECTION 921
VENTED ROOM HEATERS

921.1 General. Vented room heaters shall be listed and labeled
and shall be installed in accordance with the conditions of the
listing and the manufactarer’s instructions.

SECTION 922
KEROSENE AND OIL-FIRED STOVES

922.1 General. Kerosene and oil-fired stoves shall be listed
and labeled and shall be installed in accordance with the condi-
tions of the listing and the manufacturer’s installation instruc-
tions. Kerosene and oil-fired stoves shall comply with NFPA
31. Oil-fired stoves shall be tested in accordance with UL 896,

SECTION 923
SMALL CERAMIC KILNS

923.1 General. The provisions of this section shall apply to
kilns that are used for ceramics, have a maximum interior vol-
ume of 20 cubic feet (.566 m?) and are used for hobby and non-
commercial purposes,

923.1.1 Installation. Kilns shall be installed in accordance
with the manufacturer’s installation instractions and the
provisions of this code.

SECTION 924
STATIONARY FUEL CELL POWER PLANTS

924,1 General. Stationary fuel cell power plants having a
power output not exceeding 1,000 kW, shall be tested in accor-
dance with ANSI Z21.83 and shall be installed in accordance
with the manufacturer’s installation instructions.
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CHAPTER 10

BOILERS, WATER HEATERS AND
PRESSURE VESSELS

Comm 64,1001 Boilers, water heaters and pressure vessels,

{1) The provisions of ch. Comm 41 shall govern the instal-
lation, alteration and repair of boilers and pressure ves-
sels. The provisions of chapters Comm 81 to 86 shall
govern the installation, alteration and repair of water
heaters.

(2) Water heaters utilized both to supply potable hot water
and provide hot water for space-heating applications
shall be listed and labeled by the manufacturer and shall
be installed in accordance with the manufacturer’s in-
stallation instructions and applicable provisions in chs,
Comm 81 to 86.

(3) Water heaters utilized for both potable water heating
and space-heating applications shall be sized to prevent
the space-heating load from diminishing the required
water-heating capacity.

(4) Where a combination potable water-heating and space-
heating system requires water for space heating at tem-
peratures higher than 140°F (60°C), a tempering valve
shall be provided to temper the water supplied to the po-
table hot water distribution system to a temperature of
140°F (60°C) or less.
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CHAPTER 11
REFRIGERATION

Comm 64.1101 Refrigeration. Mechanical refrigerating sys-
tems installed in public buildings and places of employment
shall comply with ch. Comm 45,
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CHAPTER 12
HYDRONIC PIPING

Comm 64,1201 Hydronic piping. The provisions of ch,
Comm 41 shall apply to boilers, piping components associated
with boilers, pressure vessels and power piping in places of em-
ployment and in public buildings.
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CHAPTER 13
FUEL OIL PIPING AND STORAGE

Comm 64.1300 Note: See ch. Comm 10 for fuel oil piping re-
quirements.
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CHAPTER 14
SOLAR SYSTEMS

SECTION 1401
GENERAL

14061.1 Scope. This chapter shall govern the construction, in-
stallation, alteration and repair of systems, equipment and ap-
pliances intended to utilize solar energy for space heating or
cooling, domestic hot water heating, swimiming pool heating or
process heating.

1401.2 Potable water supply. Potable water systems shall be
protected against contamination in accordance with the Infer-
national Plumbing Code.

1401.3 Heat exchangers. Heat exchangers used in domestic
water-heating systems shall be approved for the intended use.
The system shall have adeguate protection to ensure that the
potability of the water supply and distribution system is prop-
exly safeguarded,

1401.4 Solar energy equipment and appliances. Solar en-
ergy equipment and appliances shall conform to the require-
ments of this chapter and shall be installed in accordance with
the manufacturer’s installation instructions.

1401.5 Duets. Ducts utilized in solar heating and cooling sys-
tems shall be consiructed and installed in accordance with
Chapter 6 of this code.

SECTION 1402
INSTALLATION

1402.1 Access. Access shall be provided to solar energy equip-
ment and appliances for maintenance.

1462.2 Controlling condensation. Where attics or structural
spaces are patt of a passive solar system, ventilation of such
spaces, as required by Section 406, is not required where other
approved means of controlling condensation are provided.

1402.3 Roof-mounted collectoys, Roof-mounted solar collec-
tors that also serve as a roof covering shall conform to the re-
guirements for roof coverings in accordance with the
International Building Code.

Exception: The use of plastic solar collector covers shall be
limited to those approved plastics meeting the requirements
for plastic roof panels in the International Building Code.

1402.3.1 Collectors mounted above the roof. When
mounted on or above the roof covering, the collector array
and supporting construction shall be constructed of
noncombustible materials or fire-retardant-treated wood
conforming to the International Building Code to the extent
required for the type of roof construction of the building to
which the collectors are accessory.

Exception: The use of plastic solar collector covers shall
be limited to those approved plastics meeting the require-
ments for plastic roof panels in the International Build-
ing Code.
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1402.4 Equipment. The solar energy system shall be equipped
in accordance with the requirements of Sections 1402.4.1 through
140244,

1402.4.1 Pressure and temperature, Solar energy system
componenis containing pressurized fluids shall be protected
against pressures and temperatures exceeding design limita-
tions with a pressure and temperature relief valve, Each sec-
tion of the system in which excessive pressures are capable
of developing shall have a relief device located so that a sec-
tion cannot be valved off or otherwise isolated from a relief
device. Relief valves shall comply with the requirements of
Section 1006.4 and discharge in accordance with Section
1006.6.

1402.4.2 Vacuum. The solar energy system components
that are subjected to a vacuum while in operation or during
shutdown shall be designed to withstand such vacuum or
shall be protected with vacuum relief valves,

1402.4.3 Protection from freezing, System components
shall be protected from damage by freezing of heat transfer
liguids at the lowest ambient temperatures that will be en-
countered during the operation of the system.

1402.4.4 Expansion tanks. Liquid single-phase solar en-
ergy systems shall be equipped with expansion tanks sized
in accordance with Section 1009,

1442.5 Roof penetrations. Roof penetrations shall be flashed
to prevent entry of water.

1402.6 Filtering. Air transported to occupied spaces through
rock or dust-producing materials by means other than natural
convection shall be filtered at the outlet from the heat storage
system,

SECTION 1403
HEAT TRANSFER FLUIDS

1403.1 Flash point, The flash point of heat transfer liquids uti-
lized in solar system equipment and appliances shall not be less
than the highest temperature determined from the following:

1. Fifty °F (28°C) above the design maximum operating
(flow) temperature of the fiuid in the solar system.

2. Two hundred °F (111°C) below the design maximum
nonoperating (no-flow) temperature of the fluid attained
in the collector, provided that the collector manifold as-
sembly is located outside of the building and is exposed
to the weather, and provided that relief valves located ad-
jacent to the collector ar collector manifold do not dis-
charge directly into the building,

3. The design maximum no-flow temperature in other col-
lector manifold and relief valve configurations.
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1403.2 - 1404.2

1403.2 Fiammable gases and ligquids. A flammable liquid or
gas shall not be utilized as a heat transfer fluid. The flash point
of liquids used in occupancies classified in Use Group H or F
shall not be lower unless approved.

SECTION 1404
MATERIALS

1404.1 Collectors. Factory-built collectors shall be listed and
labeled, and bear a label showing the manufacturer’s name and
address, model number, collector dry weight, collector maxi-
mum allowable operating and ncnoperating temperatures and
pressures, minimum allowable temperatures and the types of
heat transfer fluids that are compatible with the collector. The
label shall clarify that these specifications apply only to the col-
lector.

1404.2 Thermal storage units. Pressurized thermal storage
units shall be listed and labeled, and bear a label showing the
manufacturer’s name and address, model number, serial num-
ber, storage unit maximum and minimum allowable operating
temperatures, storage unit maximum and minimum allowable
operating pressures and the types of heat transfer fluids com-
patible with the storage unit. The label shall clarify that these
specifications apply only to the thermal storage unit.
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CHAPTER 15
REFERENCED STANDARDS

This chapter lists the standards that are referenced in various sections of this document. The standards are listed herein by the pro-
mulgating agency of the standard, the standard identification, the effective date and title, and the section or sections of this document
that reference the standard. The application of the referenced standards shall be as specified in Section 102.8.

The American Institute of Architects

AIA 9 Jay Gould Court, Box 753
Waldort, MD 20601

Standard Refercnced
reference in code
number Title section number

ATA Guidelines for Design and Construction of Hospital and Health Care Facilities, 1996-97
[Comm G4, 1500 (2)] ..ot i e e Table 64.0403,
Comm 64,0605 (1}

American National Standards Institute

AN SI 25 West 43rd Street, Fourth Floor
New York, NY 10036

Standard Referenced
reference in code
number Title section number
721,8—94 Installation of Bomestic Gas Comversion BuImers. . .. ... ittt it iet e iaia it raananais 9191
Z21.83—98 T O v S 1T 2 A 0924.1

American Society of Heating, Refrigerating
and Air-Conditioning Engineers, Inc,

A SHR AE 1791 Tullie Circle, NE
Atlanta, GA 30329-2305

Standard Referenced
reference in code
number Title section number
ASHRAE—97 Handbook of Fundamentals. . ... oo, o i e e i e e e 3121
3497 Number Designation and Safety Classification of Refrigerants—with Addenda through 1997 ... ... ..o coiiina 202

American Society of Mechanical Engineers

ASM I i : Three Park Avenue
New York, NY 10016-5990

Standard Referenced
reference in code
nmber Title section number
B16.18—84 Cast Copper Alloy Solder Joint Pressure FIINZS. ... .o v ottt it cna et e e e reaarnsren 513.13.1
B16.22—95 Wrought Copper and Copper Aoy Solder Joint Pressure Fittings -

~-with B16,22a-98 Addendum, .. ... .. e e e e e 513.13.1
ASME—98 Boiler & Pressure Vessel Code (Sections LIL IV, V& VD) .. oov v i vieia v iciaiaes 1004.1, 1011.1
ASME CSD-1 Controls And Safety Devices for Automatically Fired Boilers. v i i 1004.1
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REFERENCED STANDARDS

ASTM International
Q TM 100 Bart Harbor Drive
West Conshohocken, PA 19428
Standard Referenced
reference in code
number Title section number
B 4298 Specification for Seamless Copper Pipe, Standard SIZes . ... .ot a it ittt e e niaa e 513.13.1
B 43—98 Specification for Seamless Red Brass Pipe, Standard 8izes. ... .. .. oot i i e e 513.13.1
B 68—95 Specification for Seamless Copper Tube, Bright Annealed . ... ... ... i i i i e 513.13.1
B 88—96 Specification for Seamless Copper Water Tube . .. ... i i i i e e e 5i3.13.1
B251—97 Specification for General Requirements for Wrought Seamless Copper
and Copper-Alloy Tube, . .. .. i e e e e e 513.13.1
B 28098 Specification for Seamless Copper Tube for Air Conditioning and Refrigeration
T = L 513.13.1
C315--98b Specification for Clay Flue LInings .. ... oi ittt i et it aiinnanearaanns 801.16.1, Table 803.10.4
C411—97 Test Method for Hot-Surface Performance of High-Temperature Thermal Insulation. . ...... ... ...l 604.3
D 56—98a Test Method for Flash Point by Tag Closetd Tester. . .o u v vttt e e is ittt ia i st srioas 202
D 93—99 Test Method for Flash Point of Pensky-Martens Closed Tester .. ........o i i i i ieiinaas 202
D 241296 Test Method for Determination of External Loading Characteristics of Plastic Pipe by Parallel-Plate Loading. . ... ... 603.7.4
D 3278—96e" Test Methods for Flash Point of Liquids by Setaflash-Closed-Cap APDRtAES. . . ..o ovvrrerrereeeeatanreeeeenen 202
E 84—98c" Test Method for Surface Burning Characteristics of Building Materials ...................... 202, 510.8, 602.2.1, 604.3
E119—98 Test Methed for Fire Tests of Building Construction and Materials ... oo i it 607.52
E 136—98c"! Test Method for Behavior of Materials in a Vertical Tube Furnace at 750°C . ... oo e iiaaanes 202
E814—97 Test Method for Fire Tests of Through-Penetration Fire Stops . .. ... iiiieiiinn it it ia e 506.3,11
Department of Labor
Occupational Safety and Health Administration
cfo Superintendent of Docments
D 0 U.8. Govermment Printing Office
I i Washington, DC 20402-9325
Standard Referenced
Reference in code
Number Title section number
29 CFR; 1910.1000—74 B 0112V | L2 - U 502.5
International Code Council, Inc.
I 5203 Leeshurg Pike, Suite 600
Falls Church, VA 22041-3401
Standard Referenced
reference in code
number Title section number
EC—2000 ICC Electrical Code™-—Administrative Provisions ............ 201.3,301.7, 306.3.1, 366.4.1, 313.11, 513.12.1, 602,2,1.1
[BC—2000 International Building Code®. .. .. ... 201.3, 202, 301.12, 301.13, 301.15, 301.16, 302.1, 302.2, 304.6, 304.9, 308.8, 308.10,
401.4, 401.6, 402.1, 406.1, 502.9, 502.9.1, 504.2, 506.3.4, 506.3.11, 506.3.13.2, 506.4.1,
500.1, 510.6, 510.7, 511.1.5, 513.1, 513.2, 513.3, 513.4.3, 513.5, 513.5.2, 513.5.2.1, 513.6.2,
§13.10.5, 513,12, 513.12.2, 513.20, 601.2, 602.3, 603.1, 603.9, 604.4, 606.2.1, 607.1.1,
607.5.1, 607.5.2, 607.5.3, 607.6, 607.5.4,607.5.4.1,701.4.1, 701.4.2, 801.3, 801.16.1,
801.18.4, 902.1, 908.3, 908.4, 910.3, 911.3, 1004.6, 1402.3, 1402,3.1
TECC—2000 International Energy Conservation Code® . ... .. ... . v iien., 301.2, 303.3, 312.1, 603.8, 604.1
IFC-—2000 International Fire Code® ......... 201.3,310.1, 311.1, 502.6.2, 502.7.1, 502.8.5, 502.8.5.2, 502.8.5.3, 502.8.8.2, 502.8.8.3,
502.8.8.5, 502.8.8.6, 502.9, 502.9.3, 502.15.2, 509.1,510.2.1, 510.2.2, 5104,
513,121, 513.12.2, 513.15, 513,16, 513.17, 513.18, 513.19, 513.20.2,
513.20.3, 908.7
IFGC—2000 International Fuel Gas Code® .. ... . i e 201.3,301.3, 700.1, 801.1, 901.1, 906.1
IPC—2000 Infernational Plumbing Code®. . ... ... .. it araaas 201.3,301.8, 5§2.2,908.5, 1002.1, 1002.2, 1002.3,

1005.2, 1006.6, 1008.2, 1009.3, 1401.2
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REFERENCED STANDARDS

Manufacturers Standardization Society of the Valve & Fittings Industry, Inc,

M S S 127 Pack Street, N.E.
Vienna, VA 22180

Standard Referenced
reference it code
number Title section number
SP-69—96 Pipe Hangers And SUDDOIS . .. o\ttt it e e it s i e e e e e e e ey 305.4

North American Insulation Manufacturers Association

Suite 310
N AIM A 44 Canal Center Plaza

Alexandria, VA 22314
Standard Referenced
reference in code
number Title section number
AH116—97 Fibrous Glass Duct Construction Standards . ... ... .. i i i it i ittt ittt e 603.4

National Fire Protection Association
NFP A Batterymarch Park

Quincy, MA 02269
Standard Referenced
reference in code
number Title section number
13—99 Installation of Sprinkler Systems [Comm 64.1500(1)]. . . ... .o i e e 513.12.3
31—01 Installation of Oil-Burning Bquipment [Comm 64.1500(1)] . ........oovvvei.t, 801.2.1, 801.18.1, 801.18.2, 920.2,922.1
3798 Stationary Combustion Enginesand Gas Turbines. . ... ... .o i i i e 915.1,915.2
58—98 Liguefied Petroleum Gas Code. . . ... ..o it it it e s e bt ia i e et e 502.8.10
69—97 ] Lo o) W20 Co ot (1 o U 510.8.3
72—99 National Fire Alarm Code {Comm 64, 150001 . . ... o v it i i i et aia i s iariaarenaas 606.3, 607.2
8299 Incinerators, Waste and Linen Handling Systems and Equipment ... o oo i iiacincnens 601.1
88B—97 Re DA GATAZES. . o v v et v h ettt et e rate e e s e it s e et et et e et e e s 304.4
91—99 Exhaust Systems for Air Conveying of Materials. .. .. ... it iei e i aranes 502.8.5.1, 502.16
21196 Chimneys, Fireplaces, Vents, and Solid Fuel-Burning Appliances. ... ...ttt i ciiiaiieiieinicnairsiin 806.1
704—96 Identification of the Hazards of Materials for Emergency Response .. .......coviiiiinieiiiiineenan 502,74, 510.1
850197 Single Burner Boller Operation . ... ...ttt it it it iat it e e e e it 1004.1
8502—99 Prevention of Fumace Explosions/Implosions in Multiple Burner Boiler-Furnaces. . .........vo v vnraneres 1004.1
8504---96 Atmospheric Fluidized-Bed Boiler Operation. . ... v vue v et ssuin e et raiaeiiasariinrresrnnarsans 1004.1

SMACNA

Sheet Metal & Air Conditioning Contractors National Assoc., Inc.
4021 Lafayette Center Road

Chantilly, VA 22021
Standard Referenced
reference in code
number Title section number
SMACNA—95 HVAC Duct Construction Standards—Metal and Flexible; Addendum number 1, November 1997 . ......oov vt 603.3
SMACNA—92 Fibrous Glass Duct Construction Standards . . ... ... i ittt et ittt i et i e e e 603.4
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REFERENCED STANDARDS

UL

Underwriters Laboratories Inc.
333 Pfingsten Road
Northbrook, IL 60062-2096

Standard Referenced
reference in code
number Title section number
17—94 Vent or Chimney Connector Dampers for Oil-Fired Appliances—with Revisions thru September 1998 . ............. 803.6
103—95 Chimneys, Factory-Built, Residential Type and Building Heating Appliance—with Revisions thru March 1999 ....... 805.2
12796 Factory-Built Fireplaces—with Revisions thru January 1998. . ..., . oo i 8053,903,1,903.3
174—96 Househeld Electric Storage Tank Water Hleaters. . ..o o o it et it v aa e irreraeens 1002.1
181—96 Factory-made Air Ducts and Air Connectors

—with Revisions thru December 1998 .. ... o i e 512.2, 603.4, 603.5.1, 603.5.2, 604,13
300—96 Fire Testing of Fire Extinguishing Systems for Protection of Restaurant Cooking Areas .. .......coovevniinneianas 509.3
391—95 Solid-Fuel and Combination-Fuel Central and Supplementary Furnaces—with Revisions thru Jane 1997 ............ 918.1
555—95 Lo B Y- 607.3
555C—96 CeiliNg DaMPEES . o oottt it e e e e e e e 607.6.2, 607.3
555896 Leakage Rated Dampers for Use in Smoke Control Systems. . ., .. v it 607.3.1.1,607.3
641—95 Low-Temperature Venting Systems, Type Fo ..o oo e e e e e i s 802.1
T10—95 Exhaust Hoods for Commercial Cooking BQUEpPInent .. .....o ittt r it iaiiriiiiatonarannnnas 507.1, 507.7.1
726—95 Qil-Fired Boiler Assemblies—with Revisions theo January 1999 ... ..ot ittt e 916.1
72794 Oil-Fired Central Furnaces—with Revisions thra January 1999, , . ., oo i e ciaiaians 918.1
72994 (il-Fired Floor Furnaces—with Revisions thru August 1995, ... ... i i et ieieianas 910.1
730—94 Oil-Fired Wall Furnaces—with Revisions thrnJanmuary 1999, .. ... i s 909.1
731—95 Oil-Fired Unit Heaters—with Revisions thre January 1999 .. ... o i i i i it i et ce e 920.1
732—95 Qil-Fired Storage Tank Water Heaters, ... ..o i it it iiai s i it i it aananacaisarsaans 1002.1
73796 Fireplace Stoves—with RevisionsthruJune 1998 . .. . i 805.2, 905.1
791—93 Residential Incinerators—with Revisions thru May 1998, . .. ... . o it i i i s e e et raia e 907.1
834—95 Heating, Water Supply and Power Boilers—FElectric—With Revisions Thru August 1997 . ... ... ..o iiiniinnn, 1004.1
89693 Oil-Buning Stoves—with Revisions thru April 1997, ... . i i e iieinin e 916.1,917.1,922.1
91098 Test for Flame-Propagation and Smoke-Density Values for Elecirical and Optical-Fiber Cables Use

in Space Transporting Bavironmental Al o ... ... it i et e e ey 602.2.1.1
959—95 Medium Heat Appliance Factory Built Chimneys—with Revisions then April 1998, .. ... ... .o i iiinna... 8055
124094 Electric Commercial Clothes Drying Equipment—with Revisions thru October 1998 ..., .. ..oooiiiia, 913.1
1453—95 Electronic Booster and Commercial Storage Tank Water Heaters ... .ovvvvvv i e isiannraeas 1002.1
1482---96 Room Heaters, Solid-Fuel Type—with Revisions thru September 1998 ... . .ot iaiaas 905.1
1777—96 Chimney Liners-—with Revisions thru August 1998 ... ... .. it e r e ians 801.16.1, 801.18.4
182096 Fire Test of Pneumatic Tubing for Flame and Smoke Characteristics . . ... ... vt e oo, 602.2.1.3
1887-—96 Fire Tests of Plastic Sprinkler Pipe for Flame and Smoke Characteristics—with Revisions thru April 1998 ... ..., 6022,1,2
199595 Heating and Cooling Equipment—with Revisions thra July 1998 . .. .. ... o i iviiniieeenens 911.1,918.1,918.3
2043—96 Fire Test for Heat and Visible Smoke Release for Discrete Products and their Accessories

Installed it Al-Handling Spaces. . . ..ottt et et ettt ittt e 602,214
2158—97 Electric Clothes Dryer—with Revisions June 1997 ... . i i i i it i e 913.1
2162—94 Cutline of Tnvestigation for Commercial Wood-Fired Baking Ovens—Refractory T¥pe. ..o ovvivre e riniirinens 917.1

(Note: UL 303-97, UL 465-82, U

M-86

L. 559-85 & UL 1096-86 are replaced by UL 1995-95 and UL 1556-90 is replaced by 2158-97)
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APPENDIX A
COMBUSTION AIR OPENINGS AND
CHIMNEY CONNECTOR PASS-THROUGHS

Figures A-1 through A-4 are ilinstrations of appliances located in confined spaces.

’.( CHIMNEY OR VENT

\

——

I

QPENINGS
FURNACE  \yaren
HEATER

) o

]

FIGURE A1
ALL AIR FROM INSIDE THE BUILDING

NOTE: Each opening shall have a free area of not less than 1 square inch per 1,000 Btu per hour of the total input rating of ail appli-
ances in the enclosure and not less than 100 square inches.

For 8I: I square inch = 645 mm?, 1 British thermal unit per hour = 0.2931 W,

CHIMNEY OR VENT

ATTIC VENTILATION
(EACH END OF ATTIC}

CRAWLSPACE
M VENTILATION
T
FIGURE A-2

ALL AIR FROM OUTDOORS—INLET AIR FROM VENTILATED CRAWL SPACE AND OUTLET AiR TO VENTILATED ATTIC

NOTE: The inlet and outlet air openings shall each have a free area of not less than 1 square inch per 4,000 Btu per hour of the total
input rating of ail appliances in the enclosure.
For SI:

1 square inch = 645 mm?, 1 British thermal unit per hour = 0.2931 W.
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APPENDIX A

-[ CHIMNEY OR VENT

ATTIC VENTILATION
(EACH END OF ATTIC)

OUTLET] B,
— . AIR

FURNACE WATER

ATER
- INLET AIR DUCT
4 ] L[} (ENDS 1 FOOT ABOVE FLOOR)

FIGURE A-3
ALL AIR FROM QUTDOORS THROUGH VENTILATED ATTIC

NOTE: The inlet and outlet air openings shall each have a free area of not less than 1 square inch per 4,000 Btu per hour of the total
input rating of all appliances in the enclosure.
For 8I: 1 foot = 304.8 mm, ! square inch = 645 mm?, 1 British thermal unit per hour = (.2931 W.

{CHIMNEY OR VENT

=

-

- ﬁ_‘ OUTLET AR DUCT
|~_J — l

FURNACE WATER
=

HEATER

o INLET AIR DUCT

FIGURE A-4
ALL AIR FROM OUTDOORS THROUGH HORIZONTAL DUCTS OR DIRECT OPENINGS

NOTE: Each air duct opening shall have a free area of not less than 1 square inch per 2,000 Btu per hour of the total input rating of all
appliances in the enclosure. If the appliance room is located against an outside wall and the air openings communicate directly with
the outdoors, each opening shall have a free area of not less than 1 square inch per 4,000 Btu per hour or the total input rating of ail
appliances in the enclosure,

For SI: | foot = 304.8 mm, 1 square inch = 645 mm?, 1 British thermal unit per hour = 0.2931 W,
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SYSTEM B

WATER-INSOLUBLE ~| =

REFRACTORY N
CEMENT A

IMNEY
FLUE =

\C”
“,

CHIMNEY SECTION
FLUSH WITH INSIDE

APPENDIX A

SYSTEM A

2" MIN, CHIMNEY CLEARANGCE
TO BRICK AND COMBUSTIBLE
A-] MATERIALS

MIN. CLEARANCE:
12" OF BRICK

CHIMNEY CONNECTOR

CHIMNEY
FLUE

FIRE-CLAY LINER

"N 3 172" THICK BRICK

LEMASONRY CHIMNEY

2 MIN. CHIMNEY CLEARANCE FACTORY-BUILT
FROM MASONRY TO SHEET CHIMNEY SECTION
METAL SUPPORTS AND

COMBUSTIBLE MATERIALS

9" MIN. CLEARANCE

—m—CHIMNEY CONNECTOR 9" MIN. AIR SPACE

CHIMNEY SECTION MANUFACTURER'S PARTS SHALL BE
UTILIZED TO ATTACH CONNECTOR TO CHIMNEY SECTION

{ ABELED, SOLID-INSULATED, FACTORY-BUILT

SHEET STEEL SUPPORTS

OF FLUE | f KCHIMNEY SECTION

MASONRY CHIMNEY

For SI: 1 inch =254 mm.

FIGURE A-5

CHIMNEY CONNECTOR SYSTEMS
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APPENDIX A

SYSTEM C

2" MIN. CHIMNEY CLEARANCE
-y TO SHEET STEEL SUPPORTS AND
COMBUSTIBLE MATERIALS

SHEET METAL THIMBLE

(24 GAGE MIN.) GLASS-FIBER INSULATION

TWO 1" AIR CHANNELS

CHIMNEY CONNECTOR
(24 GAGE MIN.)

6" MIN.

= CHIMNEY FLUE  —m

[ o)

SHEET STEEL SUPPORTS

TWO VENTILATED AIR
CHANNELS EACH OF 1" LI:‘ {24 GAGE MIN.)

MASONRY CHIMNEY

SYSTEM D 2" MIN. CHIMNEY CLEARANCE
— TO SHEET STEEL SUPPORTS AND
FACTORY-BUILT COMBUSTIBLE MATERIALS

CHIMNEY SECTION

2" MIN. CLEARANCE

17 ANNULAR AIRSPACE
BETWEEN CHIMNEY CONNECTOR
AND CHIMNEY SECTION

CHIMNEY CONNECTOR

CHIMNEY CONNECTOR
{24 GAGE MIN,)

FACTORY-BUILT

-—[ 2" AIRSPACE CHIMNEY SECTION

=——— CHIMNEY FLUE —=m

SHEET STEEL SUPPORTS
SHEET STEEL SUPPORTS

LE MASONRY CHIMNEY

FIGURE A-5—continued
CHIMNEY CONNECTOR SYSTEMS

For 8I: 1inch =25.4 mm.
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ADMINISTRATION AND
ENFORCEMENT .................... Chapter 1
AIR
Combustion.................c.oc... Chapter 7
Distribution systems . .............. Chapter 6
Filters. .. ..o e 605
Transfer. ... i i 4038.2.2
Supply ... Chapter 4
Ventllation . ...................... Chapter 4
APPLIANCES
ACCESS. .ttt e 306
Hazardous location. . .................. 303.2
Installation . . .................. Chapters 3, 9
Qutdoors . . ... ... e 303, 304
APPLICABILITYOFCODE .................. 102
ATTICVENTILATION ....................... 406
AUTOMATICDAMPERS ................... 803.6
AUTOMATIC FIRE SUPPRESSION, KITCHEN
EXHAUST. .. . ... ... i 509
B
BARBECUE APPLIANCES. .. ................ 906
BATHROOM VENTILATION . ............. 402, 403
BLOWOFFVALVE............. ..., ... 1008
BOILERS
Approval ... ... ... e 1004
Controls. ...... ... ..o i, 1006
GaUges . .t e, 1010
General ........... .. ... Chapter 10
tow-watercutoff ...................... 1007
Rooms .. .......oii i e 1004.6
BURNER,CONVERSION . ................... 919
C
CANOPYHOODS ...................ccovut. 507
CEILINGDAMPERS . .............. ... ... 607
CHIMNEYS AND VENTS
Connectors . ............ .. ciiveinnnnns 803
Dampers ...........coin et 803.5, 803.6
Exhausters ............... ... oo uu. 804
Existing. ... i e 801.18
Factory built, .. ........ ... ol 802, 805
General ............. ... ... ... Chapter 8
Masonry, general ............ 801.3, Chapter 8
- Vents . .......... .. i 802
CLEANOUTS
Kitchenexhaust............. 506.3.9, 506.3.10
Masonry chimneys................... 801.13
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Appliance equipment. ........... Chapters 3, 9
Chimneyandvent ................. Chapter 8
Kitchenexhaust ............... 506.3.7, 507.8
Reduction .......... . i, 308,
CLOTHES DRYER
Appliance. . ... ... .. o 913
Exhaust. . ........ i 504
COAL-BURNING APPLIANCES . .. ... .... Chapter 9
COLLECTORS,SOLAR ............... Chapter 14
COMBUSTIBLES, REDUCED
CLEABRANCE. .. ......... .. ... i, 308
COMBUSTIONAIR ... ................. Chapter 7
COMMERCIAL KITCHEN EXHAUST .. .... Chapter 5
CONDENSATEDISPOSAL. .................. 307
CONDENSATION ‘
Ducts ... e 603.11
CONNECTORS, CHIMNEY OR
VENT ... i e 803
CONTAMINANTS, VENTILATION
AR ... Chapter 4
CONVEYORSYSTEMS ..................... 511
COOKING APPLIANCES .................... 917
COOLING TOWERS .......... e 908
COVERING,DUCT ............. ... .cuves 604
CRAWLSPACEPLENUMS .................. 602
CRAWL SPACE, VENTILATION . . ............. 406
CREMATORIES. . ... ... it 907
CUTTING, NOTCHING,BORING .............. 302
D
DAMPERS
Chimneyorvent ................ 803.5, 803.6
Combustionair ......... ... ... . 0., 709
1= 2N 607
DEFINITIONS ........................ Chapter 2
DETECTORS,DUCT .......... ... . ... ...... 606
DRYER, CLOTHES
Exhaust........ .. o i 504
T2 1= - | 913
DUCT
Combustionalr ........... ... ... . . ... 708
Construction . ...... .. i 603
Covering . ... .o e 604
Detectors, smoke. . ....... .. ..o 606
Enclosure ............. 506.3.11,510.4, 510.6
Firedamper.......... ... .. ... o it 607
Fiexible .. ........ e i it 603
FUMACE ., .. vt it e i e e e s 918
Hangersandsupports. . ................. 603
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Hazardousexhaust..................... 510
installation ... ............. ... .. .. .... 603
Insulation. .......... .. .. o oo 604
JOINS. .. e 603
Kitchenexhaust. ....................... 506
LiNING. .o s 604
Smokedamper ..... ... . i 607
Systems................... .. ... Chapter 6
Underground .............. ... ..., 603.7
DUST STOCK AND REFUSE
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E
ELECTRIC INSTALLATION................. 301.7
ENERGY EFFICIENCY . ................... 301.2
ENGINE/TURBINE EQUIPMENT .............. 915
EQUIPMENTACCESS ...................... 306
EQUIPMENT IDENTIFICATION . . ........... 304.10
EXHAUST, REQUIRED SYSTEMS . ............ 502
Clothesdryer. . ........... .o 504
Discharge............ ..o i v, 501.3
Ducts ... .. i e e 501.5
Kitchen ...................... 505, 506, 50
Mechanical .................. 403, Chapter 5
Openings. . .......... vt 401.5, 401.6
System, hazardous . .................... 510
EXHAUSTER. .......... ... ... ... .. 804
EXISTINGSYSTEMS ....................... 102
F
FACTORY BUILT
Barbecue appliance. ... ................. 9206
Chimneys ........ ... o iiiiin, 805
Commercial exhausthoods ............. 507.1
Ducts (kitchen exhaust). . ...... 506.3.2, 506.3.
FANS,EXHAUST. ....... ... ... ..o, 503
FILTERS,AIR . ........ ... ... .. e 605
FILYERS,GREASE ...................... 507.11
FIREDAMPERS ........ ... c.iiiiiieinin 607
FIRE SUPPRESSION
Hazardous exhaust ................... 510.7
Kitchenexhaust. ....................... 509
FIREPLACES
Factorybuilt. . ......... ... oo i 903
Masonry ..o e e 902 1
FIREPLACESTOVE .............. ... ov... 905
FLEXIBLE CONNECTORS (DUCT)........... 603.5
FLEXIBLEDUCTS .............. ... .. 603
FLOODHAZARD ........... 301.13, 602.4, 603.7.3
FLOORFURNACE ...............c.c. v 910
FLUELINERS ........................ Chapter 8
FUELCELLS. . ...... ... .. i, 924
FUEL,CONVERSION. .. ................... 301.9
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FURNACE . . ...... . e e 918
FURNACEROOM .......... .0 coiiiiernn. 304.6
G
GAUGES,BOILERS ... ............... .. ... 1010
GREASE ............ e 506, 507
GREASEFILTERS .. ........... ... cvvn. 507.11
GUARDS. . . ... ... e 304.9
H
HANGERS,PIPE. ........... ... . . e 305
HAZARDOUS EXHAUST SYSTEM ............ 510

HAZARDOUS LOCATION,

EQUIPMENT ..................... 304.3, 901.3
HAZARDOUS LOCATION, INSTALLATION. ..... 304
HEATER. . ...... e Chapter 9
HEATPUMP ....... ... e, 8
HOOD DESIGN (KITCHEN) .................. 507
HOODEXHAUST ................... 507, 510.5.3
HOT WATERBOILERS . ............... Chapter 10

I
INCINERATORS ........... ... i, 907
INSIDE AIR, COMBUSTION . .. .......... Chapter 7
INSULATION
Duct. ... e 604
J
JOINTS
Connectors ... 803.10.1
Duct .........ovvin, 506.3.3, 510.8.1, 603.8
K
KERBOSENESTOVE ........ .. iiiiiiiinnnn, 922
KILNS . . e e 923
KITCHEN EXHAUST EQUIPMENT. ....... Chapter 5
L
LABELING
Criteriafor . .................... 301.4,301.6
LINER,FLUE ........................ ... 801.16
LINING,DUCT. ... ... .. e 604
LISTING . ......... . e 301.4
LOADCALCULATIONS . .................... 312
LOCATION, APPLIANCE EQUIPMENT . ........ 303
LOW-WATERCUTOFF ... .................. 1007
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MAINTENANCE . ................ . vent 102.3
MAKEUP AIR,EXHAUST . ............ 508, 510.5.5
MAKEUPWATER .................. 908.5, 1005.2
MASONRY CHIMNEYS. . ............... Chapter 8
MASONRY FIREPLACE . . ................... 202
MECHANICAL EXHAUST/DRAFT ............. 804
MECHANICAL OFFICIAL (see CODE OFFICIAL)
MECHANICAL VENTILATION ........... Chapter 4
MOTORS ........ ...ttt 503, 506.3.1
N
NATURAL VENTILATION . .. ................. 402
o)
OPENINGS
Combustionair ................... Chapter 7
Qutside ....... .. oot 401.5, 401.6
OUTDOOCR AIR, COMBUSTION . ......... Chapter 7
OUTDOOR INSTALLATION. . ............... 303.6
OUTSIDE AIR, MINIMUM . .. ................. 403
P
PELLET FUEL-BURNING APPLIANCES. ....... 904
PENETRATIONS .............. ... .. ... ... 302.2
PIPE
Support ... 305
PIPING
Support . .. 305
PLENUMS .. ......... . ..y 602
PLUMBING. ......... ... .. ... . ... . .. 301.8
POOL/SPAHEATER .. ............... ... ... 916
POWER EXHAUSTER....................... 804
PRESSUREGAUGE....................... 1010
PRESSUREVESSEL ...................... 1003
R
RADIANTHEATER . ........................ 912
RANGEHOODS ...................... Chapter 5
REDUCED, CLEARANCE. ................... 308
REGISTERS............. ... ... ... 603.15
RELIEF VALVES, PRESSURE VESSELS . .. ... 1006
RELIEF VALVES,SOLAR................... 1402
ROOM HEATERS, SOLID FUEL............ 905, 921
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SEISMIC. ....... ... ... i 301.16
SIGHTGLASS. . ....... . e e 1010
SMOKECONTROL..................... ..., 513
SMOKEDAMPERS. . ....... ... ... ... ... 607
SMOKEDETECTORS. ...................... 606
SOLAR.............. . i Chapter 14
SOLID FUEL-BURNING APPLIANCES . . . . Chapter 9
STANDARDS, REFERENCED . . . .. 102.8, Chapter 15
STEAM
Blowoff. . ... ... . i 1008
Boilers ... i i Chapter 10
GaUDE . o vttt i e 1010
Piping.............. i Chapter 10
SUBSLAB SOIL EXHAUST SYSTEM .......... B12
SUPPORTS,DUCT .. ........... ... 603
SUPPORTS,PIPING . ....................... 305
SUPPRESSION
Hazardous exhaust ................... 510,7
Kitchenexhaust. ............... ... ..... 509
T
TANKS, EXPANSION .............. 1009, 1402.4.4
TEMPERATUREGAUGE ................... 1010
TEMPERATURE RELIEF,SOLAR........... 1402.4
TESTS, BOILER/PRESSURE VESSEL ... ..... 1011
Kitchenexhaust . .................... 507.17
THERMAL STORAGE,SOLAR . ............ 1404.2
TOILET ROOM, VENTILATION. . .. ....... Chapter 4
TRANSFER FLUID
Solar ... e e 1403
U
UNITHEATER. ......... ..o i iiiieee e 920
UNSAFECONDITIONS . ................... 108.7
Vv
VALVES
Boilers. ..o i i 1005, 1008
Safetyandrelief ............. ... ... .. 1006
VAPORRETARDER...................... 604.11
VENTILATION
2 | Chapter 4
Mechanical ........ ... .o i i, 403
Natural, . ... .. i e 402
Openings. .. ...oovivi i 401.5, 401.6
Rate ... i e e e 403.3
Recirculation .. ........... ... .. .. 403.2.1
Uninhabited spaces. . ................ ... 406
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