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Part [—Scope

ILHR 64.01 Scope. All heating, ventilating and air conditioning sys-
tems shall be designed, installed, maintained and operated so as to pro-
vide the service and results required within the provisions of this chap-
ter. The minimtm requirements established in each part of this chapter
shall be complied with as they apply to that specific public building or
place of employment, The administrative rules pertaining to energy con-
servation may be applied retroactively to existing buildings,

Note: Compliance with this code shall not constitute assurance of proper installation or op-
eration of the heating, ventllating and air conditioning system, This codeisnot to beused asa
design manual, but it is established as a minimum standard for safety, health and general wel-
fare of the public.

History: Cr. Register, December, 1975, No, 240, eff, 1-1-76; am, Register, December, 1976,
No, 252, eff. 1-1-77.

ILHR 64.02 Approval of drawings and specificaiions, All drawings and
sgeciﬁcations shall be submitted to the department in accordance with
the provisions of ss, ILHR 50.07 and 50.12.

Hislory: Cr, Register, December, 1976, No, 240, eff. 1-1-76; am. Register, Idecember, 1976,
No. 252, eff. 1-1-77.

Part Il—Design Requirements

ILHR 64.03 Design. (1) BUILDING HEAT L0SS. The total building heat
{oss shall be equal to the sum of the building transmission losses and infil-
tration or ventilation losses, whichever are greater,

(2) HEATING SYSTEM DESIGN. The primary heating system intended to
maintain the inside designh temperature of s. ILHR 64.06 (1) shall be
designed to equalize building transmission losses and infiltration or ven-
tilation losses during occupied periods. Credit wilt be given for infernal
heat gains against the total design loss of the heating system, provided
the heat gains are demonstrated by the designer.

(3) CAPACITY AND ARRANGEMENT. The calculated capacity and the ar-
rangement of all installations for required heating and ventilating shalt
be based upon simultaneous service to all parts of the building unless
otherwise exempted by this code.

History: Cr, Register, December, 1976, No, 240, eff. 1-1-76; am. (1) and (2)(a), Register,
January, 1980, No. 289, eff. 2-1-80; am. (2), Register, December, 1981, No, 312, ff. 1-1-82.

ILHR 64.04 Oulside temperature design condiions, In the accompany-
ing map, the state of Wisconsin has been divided into 4 zones, The maxi-
mum heat losses for a heating system shall be calculated on the basis of
the outdoor temperatures indicated on the map with reference to loca-
tion of the project,

History: Cr. Register, December, 1975, No, 240, off, 1-1-76.
Register, August, 1985, No, 356
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ILHR 64.05 Inside design temperatures and ventilation requirements. (1)
INSIDE DESIGN TEMPERATURES, The heating system shall be designed to
maintain a temperature of not less than that shown in Table 1 and must
be operated at not less than that temperature during occupied periods.

(a) Spot heating. Spot heating may be used to heat individual fixed
work stations in large industriai buildings where it is impractical to pro-
vide heat to the entire space as deseribed in (1) above, provided the in-
side design temperature at the fixed work station is at least 60° F.

. (2) VENTILATION REQUIREMENTS, The ventilating system shall be de- '
signed, maintained and operated to accomplish the required ventilation
indicated in Table 1. '

(a) Owidoor air requirement waived. If a mechanical air supply system is
provided and the requirement for outdoor air determined in accordance

Register, August, 1985, No. 358
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with Table 1 is less than §% of the code required air movement of 6 air
changes per hour, the requirement for outdoor air may be eliminated.

{b) Outdoor air requirement and percent of openings waived. The require-
ment for outdoor air or percent of openings may be omitted in large vol-
ume spaces containing 5,000 cubic feet per occupant,

History: Cr. Register, December, 1975, No. 240, eff, 1-1-76;_cr. (1) (a), (2) {2) and (b), Reg-

ister, December, 1976, No, 252, eff, 1-1-77; am, (2} (b), Rc?ster, December, 1978, No. 276,
eff, 1-1-79; am, {able, Register, August, 1985, No, 356, eff, 1-1-86.

ILHR 84.06 Mechanical ventilation systems, (1} DEFINITION, Mechani-
cal ventilation is the process of supplying a mixture of tempered outside
air or simultaneously removing contaminated air to the outside by
power-driven fans or blowers or both.

(2) DEsIGN. Mechanical ventilation systems shall be designed to sup-
ply a continuous source of outside air to all occupied areas during ocecu-
pancyl. Exhaust ventilation in equal volume shall be maintained simulta-
neously.

{3) AIR MOVEMENT, The air movement may he based on actual room
height or up to 10 feet from the floor level of the room in question. The
volume above 10 feet, in rooms which are more than 10 feet in height,
need not be considered in the air change requirement if the required air
~ change is designed to occur in the lower 10 feet of the oceupled space.

(a) Stx air changes per kour, The total air movement for all occupancies
%};aéi be at least 6 air changes per hour as specified in Table 1 of s, ILHR
05,

(b) Less than 6 air changes per hour. An air movement of less than 6 air
changes per hour will be permitted where mechanicat cooling (air condi-
tionigg(% is provided and the heat gain requirement for the space has been
satisfied.

(¢) Air movement requirement wavied. The air movement requirement
for 6 air changes per hour may be omitted in the following applications:

1, Spot heating.

2. Buildings where the requirement for outside air is waived in accord-
ance with s, ILHR 64.05(2)(b).

3. Buildings utilizing percentage of openings as specified in s. ILHR
64.05, Table 1.

(4) AIR DISTRIBUTION. An adequate number of air supply, return and
exhau?t outlets or grilles shall be provided to insure a uniform distribu-~
tion of air.

(6) RECIRCULATION AND TRANSFER OF AIR. (a) Recirculation, No air
contaminated by any source other than huiman occupancy shall be recir-
culated, except within the same ventilation classification.

Register, August, 1985, No, 366
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(b) Transfer. Air in a volume equal to the outside air required for a
room may be transferred through a corridor and exhausted through a
locker room, toilet room, kitchen, janitor closet or a similar area. Air
shall not be fransferred through elevator shafts and stairwells where
doors are required at any floor level,

(8} DIVERSIFIED MECHANICAL SYSTEMS, If the mechanical ventilation
system is able to deliver required quantities of outside air to each area
when needed, the department will recognize diversity and the system
may be designed on the actual occupancy.

Note #1: This rule permits the opening of outside air intakes in schools, offices and retail
establishments to be delayed ene hour after initial occupancy and permits the closing of
outside air openings one hour prier to the termination of the oceupancy.

Note #2: See ch. Ind 10002000, Safety & Health Code, for requirements for dust, fumes,
vapors and gases,

History: Cr. Register, December, 1975, No. 240, off, 1-1-76; renum. (3) to be (§), renum.
64,15 (2) to be (3), 64.15 (3) to be (4), cr. (8) () and (b), Register, December, 1976, No, 252,
eff, 1-1-77; am, (3)(c)2., Register, January, 1980, No, 289, eff. 2-1-80; am. (3) (¢} 3., Register,
December, 1981, No. 312, eff, 1-1-82,

ILHR 64.07 Natural ventilation sysiem. (1) QUTDOOR OPENINGS. Out-
door openings used for natural ventilation shall be within 100 feet, or 5
ltimes the least dimensional width of the occupied area, whichever is the
east.

{(a) Outdoor openings located below grade. Outdoor openings below grade
will not be accepted unless there is a clear space outside of the opening
having a width not less than 1% times the distance below grade at the
bottotn of the opening.

Note: Width of clear space is the horizontal distance measured at right angles to the plane of
the opening.

(b) Quidoor openings located from a property line. Outdoor openings
shall be at least & feet from a property line or lot line or both or an adja-
cent building on the same property. This distance restriction does not
apply to property lines along streets. :

Note: For further restrictions, see Table 51.03-B and s, ILHR 84.19.

(2) VESTIBULE GPENINGS. Vestibule type openings may be used to sat-
isfy the requirements specified in sub, (1) only for the areas of the build-
ing into which the vestibule opens.

History: Cr. Register, December, 1975, No. 240, eff, 1-1-76; er. (2}, Register, December,
1981, No. 312, off, 1-1.82,

ILHR 64.08 Exhaust ventilation system. (1) DEFINITIONS, (a) Exhaust
ventilating system. Any combination of building construction, machinery,
devices or equipment, designed and operated to remove harmful gases,
dusts, fumnes or vitiated air {from the breathing zone of employes and fre-
quenters,

(b} Gravily exhaust ventilation. A process of removing atr by natural
means, the effectiveness depending on atmospheric condition, such as
difference in relative density, difference in temperature or wind motion.

(2} DEsIGN. Exhaust ventilating systems shall be designed to reason-
ably prevent contaminated air from reentering the building,
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{3) OPERATION. The required buil_ding exhaust ventilating systems
shall operate continuously during pertods of occupancy.

(4) ExnavusT VENTS. All exhaust vents shall be ducted to the exterior
of the building, '

(5) GRAVITY SIPHON-TYPE ROOF VENTILATORS. (a} Except as provided
inpar. (b), gravity siphon-type roof ventiiators shali be sized to provide
a free area so that the velocity of the air does not exceed 300 feet per
minute,

(b) The allowable velocity specified in par. (a) may be increased to 600
feet per minute provided the outside air is supplied by mechanical
means.

Note: Heat reclaim equipment for exhaust systems having more than 10,000 CFM capacity
should be considered for energy savings,

History: Cr. Register, December, 1975, No. 240, eff, 1-1-76; ¢r. {4), Register, December,
1976, No. 252, eff, 1-1-77; cr. (5), Register, December, 1983, No, 336, eff. I-1-84,

FP ILHR 64.09 Combustion air iniakes, Any room in which fuel-burning
equipment, ineluding fireplaces and process equipment, is located shall
be supplied with combustion air for safe operation,

(1) ComBUSTION AIR. Combustion air shall be provided by one of the
following methods: :

(a) Combustion air by gravitational means. Where combustion air is in-
troduced by gravitational means, the minimum free area for combustion
air intakes shall be calculated in square inches as indicated in Table
64,09, The values for gas- and oil-fired equipment are based on the fuel
input of the equipment. The value for solid-fuel equipment and fireplaces
is based on the fuel input of the equipment, the area of the chimney con-
nector or the listing for the specific piece of equipment. (See Table 64.09).

TABLE 64.09

Combustion Air Intakes Combustion Air Intakes
Aimospheric Ducted frot the Quiside Located at the Outside Wall
Combustion to an Inferior Room of an Exterior Room
or Fireplace
Gas-fired, all occupancies .
except industrial 1 5q.in./1000 Btu/hr. 1 3q.in./2000 Btu/hr.
Gas-fired, industrial
oceupancies 1 5q.in./1000 Biw/hr, 1 3q.in./6000 Btu/hr,
Oil-fived, all occupancies 1 53q.in./1000 Btu/hr, 1 0.in./2000 Biu/hr.

SBolid-fuel fired e?uipment 1 s% in,/1000 Btujhr for furnace type units.
and fireplaces, al % of the chimney connector area for free standing and
occupancies fireplace type units.
In accordance with equipment listing, if listing includes
combustion alr provisions,

(b) Combustion air for power burners, The minimum free area for com-
bustion air intakes for power burners shall be at least .5 square feet per
_1,0}(10,000 Btu per hour fuel input with a minimum free area of 10 square
inches,
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(c) Combustion air by mechanical means. Combustion air furnished by
mechanical systems, such as makeup air units, may be used when com-
plete design data is submitted and approved by the department.

(d} Combustion air by infiltration, If the heating equipment is not re-
duired to be located in a fire-resistive room, combustion air may be pro-
vided by means of infiltration where the total area of cutdoor openings is
greater than 3% of the floor area in which the equipment is located, or
where 150% of the air required for theoretical complete combustion is no
greater than % air change gavern the design, .

Nole: See s, ILHRE, 64,22 lor speeial conditions.

(2) DaMPERS, (a) Manually operated dampers are prohibited in com-
hustion air intakes, except for manually fired solid-fuel fired equipment,
where the combustion air is connected directly to the equipment,

(b} Motorized dampers are acceptable when interlocked with the
burner. Dampers shall be open when the burner is in operation. A safety
interlock switch shall be installed to insure that the damper is in an open
position before the burner is permitted to operate,

(8) Ductwork, Where duetwork is required to bring combustion air
into the building, the duct shall have the same cross-sectional area as the
free area of the combustion air openings.

(4} SEGREGATION OF COMBUSTION AIR, The combustion air path shall
be completely segregated from the outside air ventilation ductwork.

(6) NEGATIVE PRESSURE LOCATIONS, Atmospheric combustion shall be
prohibited in a space under negative pressure.

(6) MOUNTING HEIGHT. Mounting height of the combustion air intakes
shall be as required in s, ILHR 64.19 (1) (e).

(7) AIR-HANDLING EQUIPMENT LOCATED IN A BOILER OR FURNANCE
ROOM. If the fuel input rating of the fuel hurning equipment exceeds
400,000 Btu per hour, the air-handling equipment and the fuel-burning
equipment shall be interlocked to shut off the fuel-burning equipment
and the air-handling equipment when any service door to the air-han-
dling equipment is opened, unless an air barrier separation is provided
between the fuel-burning equipment and the air handling equipment,

History: Cr. ister, December, 1976, No, 240, eff, 1-1-76; r. and recr. Register, December,
1976, No. 252, eff, 1-1-77; renum, (l)éb} and (c) to be (¢) and (d), er. (1) (b), and am. (7%,

Register, December, 1977, No. 264, eff. 1.1-78; am. (), Register, December, 1978, No. 27

eff, 1-1-79; am, (1)(d), Register, January, 1980, No. 289, eff. 2-1-80; am, (1)(a) and (d) (2}(a):
(6) and (7), Register, December, 1981, No. 312, eff. 1-1-82; am. (1) (d), Register, December,
1983, No. 3386, eff, 1-1-84,

ILHR 64.10 Refrigerants. The rules covering the use of refrigerants for
air conditioning systems shall conform with ch, ILHR 45, Mechanical
Refrigeratiqn.

History: Cr, Register, December, 1975, No. 240, ofi, 1-1-76,

Part H—Ventilation and Air Standards

ILHR 64.11 Ventilation and air standards. The quantity of air used to
ventilate a given space during periods of ocecupancy shall always be suffi-
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clent to maintain the standards of air distribution, air movement, recir-
cuiation, 64.12 to 64,19.

History: Cr. Register, December, 1975, No, 240, eff, 1-1-76.

ILHR 64,12 Definitions. (1) *'Air conditioning.”” The process of treating
air to control temperature, humidity, eleanliness and distribution to
meet the requirements of the conditioned space.

(2) “Outside air.”” Air that is taken from outside the building and is
free from contamination of any kind in proportions detrimental to the
health or comfort of the persons exposed to it.

_{8) “Recirculated air.”” The transfer of air from a space through the
air-handling equip‘ment and back to the space.

(4) "“Tempered air.” Air transferred from a heated or cooled area of a
building.

. (1;5) “Tempered outside air.” Qutside air heated or cooled before distri-
ution.

(6) “Ventilation.” The process of supplying or removing air by
History: Cr. Register, December, 1975, No. 240, ff, 1-1-76.

ILHR 64.13 Tempered ajr requirements, (1) SUPPLY AIR, The design
conditions of the supply air temperature to the occupied space shall be
between 50" F, and 140° F'

(2) TEMPERED AIR SUPPLY DEPENDING ON NEGATIVE PRESSURE. A sup-
ply of tempeyed air, depending on a negqtivg pressure within the space,
will be permitted in foundries, steel fabricating shops and similar areas,

History: Cr. Register, December, 1975, No. 240, eff, 1-1-76.

ILHR 64.14 Tempered ouiside air requirements. (1) MAKEUP AIR. A
supply of tempered outside air shall be dprovu:led when the total volume
of building exhaust from an area excee one air change per hour,

Nole: See Ch. Ind 1000-2000, Safety & Health Code, for further requirements for makeup
air for industrial exhaust systems,

(2) PROCESS HEAT. Process heat may be used to temper required
outside air.

History: Cr. Register, December, 1975, No. 240, eff, 1-1-76,

ILHR 64.15 Air movement and distribution, The air delivery eapacity of
all equipment supplying air for heating, ventilating and air condxtlonmg
purposes shall be based on standard air ratings.

Noie: Standard air is substantially equivalent to dry alr at 70° F. and 20.92 inches (Hg)
barometric pressure.

History: Cr, Register, December, 1975, No. 240, eff. 1-1-76; renum, (2) and (3) to be 64.06
(8) and 4).1- {4), Register, December, 1976, No. 252, eff, 1-177.

FP ILHR 64,16 Air-cleansing devices. {1} AIR-CLEANSING ACCESS. Air-
cleansing devices shall be designed and installed to permit access to the
equipment for maintenance and to insure proper operation of the heating
and ventilating system,

(2) AIR-CLEANSING FILTERS. Approved air-cleansing filters shall be de-
signed and installed in a manner to filter the outside air and recirculated
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?ir used with mechanical heating and ventilating systems except as fol-
ows:

(a) Filters are not required in garages, factories, foundries and similar
oceupancies;

(b) Filters are not required for use with unit heaters designed for heat-
ing and recirculation; or

(¢} Where jet systems or blend-air systems are approved, air filters are
not required in the ducts that are installed for the recirculation of air
within the same occupied space.

Note: The department recognizes as approved, fillers listed in the Building Materials List
published by Underwriters' Laboratories, Inc., and test data of any other recognized testing -
agency for the purpose for which it is used,

(3) AIR-CLEANSING MATERIALS, Contaminated water shall not be used
or recirculated through sprays affecting air used for ventilating purposes.

History: Cr. Register, December, 1975, No. 240, eff, 1-1-76

ILHR 64.17 Conirols, (1) GENERAL. Except as provided in sub. (2), au-
tomatic controls shall be provided to maintain design temperature, con-
trol ventilation to provide a continuous air movement of not less than
the minimum required by this chapter, and to provide a eontinuous sup-
ply of outside air and exhaust determined by the provisions of s. ILHR
64.05, Table 1, during periods of occupancy.

(2) EXCEPTION. Manual control of solid-fuel fired equipment to main-
tain inside design temperature is permitted.

History: Cr. Register, December, 1975, No. 240, eff. 1.1-76; am, Hegister, December, 1981,
No. 312, eff. 1-1-82.

ILHR 64.18 Contamination of air. (1) CONTAMINATION. Air contami-
nated from odors, fumes, noxious gases, smoke, steam, dust, spray, or
other contamination shall be diluted with uncontaminated air or ex-
hausted to prevent the contaminated air from spreading to other parts of
the building oecupied by people.

Note: For requirements pertaining to all places of poisons, or other detrimental materials
are used, stored, handled, or are present in the air in sufficient quantities to obstruct the vi-
sion, or to be injurious to the health, safety or welfare of the employes or frequenters, see Ch,
Ind 1000-2000—Salety and Health Code,

(a) Chlorinaled hydrocarbons. Areas where chlorinated hydrocarbons
are introduced shall be arranged to satisfy the following conditions:

Note: Some of the chlorinated hydrocarbons commonly used are: trichloroethylene, per-
chloroeth{]ene, carbon tetrochloride, methylene chioride, methyl chloroform, Freon F-11,
Freon F-12, Freon F-21 and Freon F-114, For example, these materials are used in dry clean-
ing establishments, in degreasing operations, and where pressure can propeliants are used,
Pressure cans are used for such products as enamels, lacquers, paint removers, stencil inks,
Inbricants, pesticides, hait sprays, shaving lathers, shampoos and colognes.

1. The area shall have an exhaust system capable of maintaining a neg-
ative pressure within the enclosed area.

2. The volume and distribution of air movement within the area shall
be such that the average threshold limit values of specific airborne con-
taminants are not exceeded, '

Note: See chs, Ind 1000-2000, Wisconsin Safety and Health Code.
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3. No fuel-fired heating unit, with or without a heat exchanger, shall be
located within this area, nor shall it recireulate air from this area.

4. The surface temperatures of any type of heating equipment used in
{;)heselareag shall be below the temperature at which toxic materials may
e released.

Note: Toxie materials are those covered in Ch. Ind 1600-2000—Safety and Health Code.

(b) Tmnsfer of contaminated afr. Air shall not be transferred from an
area of greater contamination,

Note: The department will accept air transferred from: corridor to toilet room; eorridor to
cloak room or janitor closet; dining reom to kitchen; locker reom to toilet room; gymnasium
to locker reom; showroom to garage; and corridor to school vocational shops.

History: Cr, Register, December, 1975, No., 240, eff. 1-1-76; am. (1}(a}3., Register, January,
1980, No. 289, eff, 2-1-80,

FP ILHR 64.19 Location of outside ventilaling air intakes or exhausts for
mechanical ventilation systems. (1) LOCATION AND DISTANCE, (af Location
lo prevent contaminalion. Outside air intake openings shall be located so
as to minimize contamination of outdoor air, but in no case shall the
distance be less than 10 feet measured in any direction from outlets emit-
ting products of are exempt from the provisions of this paragraph, except
that power vents from gas-fired equipment shall be located at least 12
inches measured in any direction from any openable windows.

Nole: This requirement also applies to roof-top heating and ventilating equipment,

(b) Distance to adjacent properties. Air intakes and exhausts shall be at
least 10 feet from a property line or lot line or both or an adjacent build-
ing on the same property. This distance restriction does not apply to
property lines along streets or alleys.

(¢) Mounting height. The lowest side of outside air intake openings
shall be located at least 12 inches above outside grade, above adjoining
roof surfaces, or above the bottom of an areaway.

Note: The department will accept outside air intakes in areawafs provided the minimum
horizontal eross section of the areaway is equal to the free area of the opening, a grating is
provided over the areaway with a free area equal to the required alr intake, and the grating is
designed for a minimum of 100 PSF live load. A guardratl, as defined in s. ILHR 51,162, will
be accepted in lieu of the grating.

(2) ScreENS. All outside air intake openings shall be provided with a
device to prevent intake of foreign material of %% inch size or larger.

(3) WEATHER PROTECTION. All outside air intake openings shall be pro-
tected against weather and water with a weatherproof hood or louvers,

(4) ACCESSIBILITY AND CLEANLINESS, All outside air intakes shall be
easily accessible for cleaning and shall be kept clean and sanitary.

(5) DAMPERS. (a) Intake. All required outside air intakes shall be
equipped with a damper with automatic controls which will close the
damper and prevent the intake of outside air into the building when the
ventilating unit is not in operation.
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(b) Ezhaust. All exhaust openings shall be provided with automatic or
self-activating back-draft dampers to prevent the intake of outside air
into the building when the exhaust units are not in operation.

History: Cr, Register, December, 1976, No. 240, eff, 1-1-76; am, (5) {a), Register, Decem-
ber, 1976, No, 252, eff, 1-1-77,

Part IV—Heating Equipment Requirements

ILHR 64.20 Equipment ralings and safefy conirols. (1) TEST AND iN-
STALLATION STANDARDS, All oil- and gas-fired heating equipment, electric
heating equipment, solid-fuel heating equipment and accessory equip-
ment or devices shall be tested and installed in accordance with stan-
dards recognized by the department. Department review and approval
of input or output ratings or both are required when ratings are needed to
satisfy s, ILHR 64.03 or 64,09,

Note: For a Jist of standards acceptable to the department, refer to Appendix A,

(2) SAFETY CONTROLS. (a) General, The complete safety control pack-
age for the heating and ventilating equipment shall comply with stan-
dards accepted by the department.

(b) Limits and controls, Oil and gas-fired heating equipment and elec-
tric heating equipment shall be equipped with primary (flame safeguard)
safaty controls, safety limit switches, and burners or electrie elements
that comply with standards aceepted by the department.

Note: The department recognizes UL 296—0il Burners, and UL that satisfy the require-
ments of subs, (1) and (2).

(3) LISTED EQUIPMENT, Complete factory assembled heating units
shall be labeled by listing agencies approved by the department.

Note: The department accepts heating equipment listed by Amerlcan Gas Association
(AGA), Underwriters' Laboratories—(UL) and PFS corporation.

{4) UNLISTED EQUIPMENT, If the heating equipment is unlisted, the
following provisions shall be taken:

(a) Manufacturer’s statemeni. A statement from the equipment manu-
facturer shall be provided indicating the national standard with which
the equipment complies.

(b) Tesls. A test by a Wisconsin registered engineer shall be conducted
on the output and safety controls, in accordance with the national stan-
dard used by the manufacturer. A statement regarding the test of the
rating and safety controls shall be furnished for each installation unless
an approval for the equipment is obtained from the department in ac-
cordance with sub. (5).

(b} EQUIPMENT APPROVAL. Equipment approval may be obtained from
the department upon submission of a technieal report, based on the test
required in sub, (4) (b), together with the fee as specified in ch. Ind 69 for
equipment approval.

Note: The purpose of the technical report is to show that the equipment is in complete com-
fé;me with the national standard by which the equipment is deslgned constructed and

History: Cr, ter, December, 1975, No, 240, eff, 1-1-75; r. and reer. Reglster, December,
1976, No. 252, eff. 1-1-77; am. (5), Reglster, December, 19’1’1‘ No. 264, eff, 1-1-78; am, (1),
Regmter, December, 1981 No, 312, eff, 1-1-82,
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FP ILHR 64.21 Location of equipmeni. The various types of heating equip-
ment for the corresponding types of occupancies in which the equipment
may be located shall be installed as specified in Table 64.21.

Note #1: The footnotes below the table designate special requirements for the listed equip-
ment.

. Note #2: The department will accept net ratings as listed b{iMechanica] Contractors Asso-
ciation of America, Inc., Institute of Boiler and Radiator Manufacturers, and equipment
tested according to commercial standard 140-47.
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History: Cr, Register, December, 1975, No. 240, eff. 1-1-76: r. and recr. Register, December,
1976, No. 252, eff, 1-1-77; r. and reer. table, Register, December. 1983, No. 336, off. 1-1-84.;
am. (mtro ) and r. and reer. table, Register, August, 1985, No. 356, off, 1-1-86.
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ILHR 64.22 Special requirements. (1) BOILERS AND PRESSURE VESSELS,
(a) Construction standards. Boilers and pressure vessels shall be con-
structed and insialled in compliance with the standards of the American
Society of Mechanical Engineers, as adopted under chs. ILHR 41-42,

(b) Instellation nolification, The installing contractor shall notify the
department of boiler installation, in accordance with the requirements of
s. ILHR 41.05, before the boiler or pressure vessel is put into operation.

(2) FURNACES. Forced-air heating systems shall be designed to prevent
a negative pressure on the heat exchanger.

(8) SUSPENDED AND GUARDED EQUIPMENT. Equipment suspended or
guarded as specified in 5. ILHR 64.21 shall be installed in an oceupied
space. Suspended or guarded equipment may be used in multiple tenant
buildings providing the equipment is located in tenant spaces of an oceu-
pancy use where suspended or guarded equipment is permitted. The
equipment shall be visible to persons within the room.

(4) GAS OR OIL-FIRED RADIANT HEATERS AND DIRECT FIRED UNVENTED
NATURAL GAS HEATERS. Gas- or oil-fired radiant heaters and direct fired
unvented natural gas heaters are subject to the following provisions:

< (a) The heaters shall be equipped with an automatic pilot of the com-
plete shutoff type or with a 100% shutoff electrie ignition; .

{b) If unvented radiant heaters or direct fired unvented natural gas
heaters are used, mechanical means shall be provided to supply at least 4
cfm of outside air per 1000 Biu per hour input of installed heaters;

{e) Gravity siphon-type roof ventilators or mechanieal exhaust shall
be provided to remove the amount of air supplied. Gravity siphon-type
roof ventilators shall be sized to provide a free area so that the velocity of
the air does not exceed 600 feet per minute;

(d) Oil-fired radiant heaters shall be eqmpped with mechanical pres-
sure-atomizing burners; and

(e) Direct fired unvented natural gas heaters shall corﬂply with the
provisions of American National Standards Institute {ANSI) standard
7.83.4-1980, Direct Gas-Fired Make-Up Air Heaters.

_(B) SPACE HEATERS. Space heaters shall comply with the following pro-
visions:

(a) The burner of the appliance shall be enclosed with a metal housing
so constructed that there will be no open flame and the burner housing
shall be effectively guarded against personal contact. The arrangement
shall be such that the shield will prevent any combustible material in the
vicinity of the appliance from coming in contact with the flame or with
the housing that encloses the burner. Oil-fired space heaters shall be
equipped with a mechanical pressure atomizing burner; and

(b} Space heaters shall not be equipped with duet extensions beyond
the vertical and horizontal limits of the metal enclosure,

(¢) The use of unvented space heaters fueled by natural gas, kerosene,
aleohol or other fuel shall be prohibited based on the facts of oxygen de-
pletion; contamination from carbon monoxide, carbon dioxide, nitrogen
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dioxide, formaldehyde and other combustion-related contaminants; and
water vapor development,

(6) EQUIPMENT IN HAZARDOUS LOCATIONS, The types of heating and

ventilating equipment that may be installed in hazardous locations (as
defined in Article 500 of the National Flectrical Code as adopted by ref-
erence in ch. ILHR 186) are as follows:

(a) Listed low-pressure steam or hot water unit heaters and makeup
air units; and

(b) Listed electric units,

(7) FIREPLACES AND FIREPLACE STOVES, Masonry fireplaces, factory-
built fireplaces and factory-built fireplace stoves shall be constructed and
installed in accordance with the NFPA standard No, 211-—Standard for
Chimneys, Fireplaces and Vents.

(a) Masonry fireplaces. 1. Masonry fireplaces shail be constructed of
solid masonry units, stone or reinforced portiand or refractory cement
concrete.

- a, Where a lining of low-duty firebrick complying with the provisions
of ASTM C64, or the equivalent, at least 2 inches thick laid-in fire-clay
mortar complying with the provisions of ASTM C105, or the equivalent,
or other approved lining is provided, the total thickness of hack and
sides, including the lining, shall be not less than 8 inches.

b. Where the lining deseribed in subpar. a. is not provided, the thick-
ness of back and sides shall be not less than 12 inches.

2, Steel fireplace units incorporating a firebox liner of not less than %
inch thick steel and an air chamber shall be installed with masonry to
provide a total thickness at the back and sides of not less than 8 inches,
not less than4 inches of which shall be solid masonry.

3. Warm air duets employed with steel fireplace units of the circulating
air type shall be constructed of metal or masonry.

4. Fireplace hearth extensions of approved noncombustible material
for all fireplaces shall be provided.

a. Where the fireplace opening is less than 6 square feet, the hearth
extension shall extend at least 16 inches in front of, and at least 8 inches
beyond each side of the fireplace opening.

b. Where the fireplace opening is 6 square feet or Iarger, the hearth
extension shall extend at least 20 inches in front of, and at least 12 inches
beyond each side of the fireplace opening.

¢. Where a fireplace is elevated above or overhangs a floor, the hearth
extension shall also extend over the area under the fireplace.

. d. Fireplaces constructed of masonry or reinforeced portland or refrac-
tory cement concrete shall have hearth extensions of brick, concrete,
stone, tile or other approved noncombustible material properly sup-
ported and with no combustible material against the underside thereof.
Wooden forms or centers used during the eonstruction of hearth and
hearth extension shall be removed when the construction is completed.
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5. All wdod beams, joists and studs shall be trimmed away from fire-
places. Headers supporting trimmer arches at fireplaces shall be not less
than 20 inches from the face of the chimney breast. Trimmers shall be
not less than 6 inches from the inside face of the nearest flue lining.

6. Woodwork shall not be placed within 4 inches of the back face of a
fireplace,

7. Woodwork shall not be placed within 6 inches of a fireplace opening.
Woodwork above and projecting more than 1% inches from a fireplace
opening shall not be placed less than 12 inches from the top of a fireplace
opening,

(b) Factory-built fireplaces and fireplace stoves, Factory-built fireplaces
and fireplace stoves shall be instailed according to the requirements of
the approval as specified in s. ILHR 64.20. -

(¢) Hearth opening protection. Fireplaces and fireplace stoves shall be
eqmﬁped with safety screens or glass doors to prevent the escape of
sparks and embers,

(d) Permiited installations. Fireplaces are permltted in the following
applications.

1. In all oecupancies within the scope of chs, ILHR 54 and b5;
2, In health care facilities as specified in s, ILHR 58.24 (3);

3. In eommon use areas and individual living units in all residential
occupancies except hotels and motels; and

4, Tn lobbies and other common use areas of motels and hotels but not
in individual sleeping rooms.

(8) FLOOR-STANDING VENTED OR UNVENTED EQUIPMENT,. Floor-stand-
ing, vented or unvented unit heaters, furnaces and boilers in metal
fabricating plants, foundries and machine shops are exempt from the re-
quirements of s, ILHR 54,14,

(9) HEAT EXCHANGER CORROSION PROTECTION. If the entering air to
the heat exchanger of all gas-fired equipment is 30°F or lower, the heat
eJltchanger and burners shall be constructed of eorrosion-resistive materi-
als

History: Cr Reglster, December, 1975, No. 240, eff, 1-1-76; r, and recr. Register, December,
1976, No. 252, eff, 1-1-77; r. {4} (d) and renum. (4) (e) to be (d). Register, December
No, 264, off, 1-1-78 am, (1) {b) and cr. (7), Register, December, 1978, No. 276, eff, 1- i 79 r
and reer, (2) and (7), Register, December, 1981, No, 312, eff, 1-1-82; r. and recr. {4), cr. (5
(¢), (7} (d) and {8), Register, December, 1983, No, 336, elf. 1-1-84; am. {1), (3) (intro.), (4) (b]
and (6) (intre.), r, (3} (2) and cr. (9), Reglster, August 1985, No. 356, ff. 1-1-86.

ILHR 64.23 Piping. (1) PIPE SIZES AND ARRANGEMENT, All supply and
return piping earrying steam, hot water or other fluids, air-line piping
and auxiliary equipment shall be of appropriate sizes, elovations and ar-
rangements to accomplish the ealculated services in practical operatton,
without undue noise, stress or other detriment.

{2) EXPANSION AND CONTRACTION. The piping for the heating system
shall be equipped with anchors, expansion swmgs or joints, supports and
similar . devices to relieve stress and strains caused by temperature
change of the pipe material.
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(3} PrPE INSULATION. All supply and return piping earrying steam, hot
water or other fluids shall be covered with insulating material where the
pipes pass through occupied areas and the surface temperature exceeds
180° I',, unless guarded, : :

{4) P1pE PROTECTION, No pipe carrying hot water, steam, or other fluid
at a surface temperature exceeding 250° F. shall be placed within one
inch of any woodwork, pass through a combustible floor, ceiling or parti-
tion, unless the pipe is protected by a metal tube one inch larger in diam-
eter than the pipe or with approved pipe covering.

{5) (3AS OR OIL INSTALLATIONS. (a) Piping inslallations. All gas piping
and all oil piping shall comply with the following standards:

1. National Fuel Gas Code, NFPA No. b4 [ILHR 51.27 (7a)); or

@ Zj]InstaIIation of Oil-Burning Equipment, NFPA No. 31 {ILHR 51.27
a)). .

(b) Oil tank instaliations. All oil-burning equipment shall be supplied
with oil from a supply tank having a capacity of not less than 250 gal-
lons. The fuel oil tank shalt be equipped with a fill pipe, vent pipe and oil
gauge. The vent pipe and fill pipe shall terminate outside of the buiiding.

History: Cr. Register, December, 1975, No, 240, eff. £-1-76; r. and recr, Register, December,
1976, No, 252, eff. 1-1-77; am. (1), (3) and (4}, Register, December, 1978, No. 276, efi, 1-1-79;
am. (5}(a), Register, January, 1980, No. 289, eff. 2-1-80.

Part V-—Air Delivery Systems

ILHR 64.31 Duct design. All ducts shall be designed to premote the
unrestricted flow of air. .

Note: The department will accept air duct velocities designed in accordance with the stan-
dards of the ASHRAFE Handbeok of Fundamentals, published by the American Society of
Heating, Relrigerating and Air Conditioning Engineers.

" History: Cr. Register, December, 1975, No, 240, eff, 1-1-76.

ILHR 64.32 Duct use, No duct designed for the transmission of air shall
be used for any other purpose.

Hislory: Cr. Register, December, 1975, No. 240, eff. 1-1-76.

ILHR 64.33 Underground duct construction and installation. {1) MATE-
RIALS, (a) Tile ducts. All underground duet systems using cement tile,
glazed clay tile and other tile having a composition of cement and min-
eral shall be waterproof and shall have sufficient strength to prevent fail-
ure of duct at the time of installation and while in service. All fittings
shall be designed with beli and spigot or slip-joint connections. All joints
shall be waterproof,

(b) Plastic and meial ducts. Metal, plasticcoated metal ducts, and
other approved materials may be used for underground systems if en-
cased in not less than 2 inches of concrete, The ducts shall be waterproof,
noncombustible, smooth and of sufficient strength to prevent collapse.
The% sea}itng material for fittings and joints shail be approved by the de-
partment,

1. Exception. Solid polyvinyl ducts and fittings and polyvinyl chloride
(pve)-clad metallic ducts and fittings need not be encased in concrete
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provided the space around the ducts and fittings is backfilled with sand
or similar fill material.

(2) Ducr iNsULATION. All underground ducts shall be insulated as
specified in s, ILHR 63.22 (1),

(3) Duct DRAINAGE. Underground ducts shall be provided with drain-
age to a lower room of the building or to a sump. No duet shall be con-
nected to a sewer.

(4) DUCT INLETS AND QUTLETS. A water-tight connection shall be pro-
\éided where the inlet and outlet risers are connected to underground
ucts.

(6) Preing, Nonhazardous piping may be installed in underground
duets if it does not restrict the air flow.

History: Cr, Register, December, 1976, No, 248, eff, 1-1-76; am. (1)(b) and (2), Register,
January, 1980, No, 289, eff, 2-1-8¢; am. (2), R_egister, December, 1983, No. 836, eff, 1-1-84.

ILHR 64.34 Duci construction. (1) METAL DUCTS. All sheet metal ducts,
duet liners and fittings shall he construeted in compliance with standards
approved by the department.

Note: The department will accept the standards for ducts in the ASHRAE Handbook of
Equipment Volume, published by the American Sociely of Heating, Refrigerating and Air
Conditioning Engineers, or as illustrated in the Low Pressure or High Pressure Duct Con-
struction Standards published by the Sheet Metal and Air Conditioning Contractors Na-
tional Assoclation, Inc. .

(2) CoMBUSTIBLE DUCTS. AH ducts or airways of wood or other com-
bustible material shall be lined with sheet metal or other approved
noneombustible material unless specifically exempted by this code,

(3) NoNMBTALLIC DUCTS, Coated metal ducts or ducts constructed of
other than metal shall conform to the following:

(a) The method for fabricating, installing and supporting ducts shall
be approved by the department;

. Note: The department accepts Class 1 air ducts tested (Standards for Safety, UL 181} and
listed by Underwriters’ Laboratories, Inc,, and constructed in accordance with fibrous glass
duet construetion standards published by the Sheet Metal and Air Conditioning Contractors
National Association, Ine.

('b)'The duets shall resist punéfure, deformation or coli_apse;

{¢) The duects shall not be used where the air temperature exceeds 250°
F, for kitchen or fume exhaust duets, or to convey solids or corrosive
gases;

(d) The ducts shall not pass through required fire-resistive construe-
tion,

{4) SPIRALLY WOUND METAL DUCTS, Spirally wound metal duets shall
be constructed to provide structural strength equal to rectangular duets,
'(Zi[‘hetsmetal may be one standard gauge lighter than required for round

uets. :

History: Cr. Register, December, 1975, No. 240, eff, 1-1.76; am, (3) (intro.), Register, Janu-
ary, 1980, No. 289, eff. 2-1-80; reprinted to correct error in (3), Reglster, May, 1980, No. 293;
am. (1) and r. {3) (#), Register, August, 1985, No, 3586, eff, 1-1-86,

Register, August, 1985, No, 366




DEPT, OF INDUSTRY, LABOR & HUMAN RELATIONS  37b
Heating, Ventilating and Air Condit loning ILHR 64

ILHR 64.35 Duct conneciors. (1) FLEXIBLE DUCT CONNECTORS. Flexible
duct connectors between duct systems and air outlets or air outlet units
shall econform to the following: :

(a) The duct material shall be approved for such use;

Note; Flame-retarded fabric or metal or mineral listed in the Building Materials List, pub-
lished by Underwriters’ Laboratorfes, Inc., are acceptable.

{b} The construction shall be approved by the department;

{e) The connector shall not be subject to deterioration from mildew or
moisture; and

(d) The connector shall not pass through required fire-resistive con-
straction.

(2} VIBRATION CONTROL. Vibration isolation connectors at the joint
between the duct and fan or heat-producing equipment shall conform to
the following:

{a) Connectors shall be a type approved for such use;

Note: Flame-retarded fabric or metal or mineral listed in the Building Materials List, pub-
lished by Underwriters’ Laborateries, Inc., are acceptable.

(b) Connectors shall be not more than 10 inches wide; and

() Connectors shall not be used where the air temperature is in excess
of 250° F.

History: Cr. Register, December, 1975, No. 240, ff, 1-1-76.

ILHR 64.36 Vertical shafis, Every vertical shaft shall be enclosed with
noncombustible material which is fire-resistive rated in accordance with
Table 51.08-A.

History: Cr. Register, December, 1975, No, 240; eff, 1-1-76.

ILHR 64.37 Insulation. Heating supply duets and pipes shall be covered
wit? insulation unless an allowance is made for temperature drop in the
system,

Note: Also see s. ILHR 63.22 for additional requirements,

History: Cr, Register, December, 1975, No. 240, eff. 1-1-76; am, Register, Decémber, 1983,
No. 336, eff. 1-1-84,

ILHR 64.38 Gravily ventilation ducts. (1) DEsIoN. Horizontal runs in
gravity ventilation ducts connected to siphon-type roof ventilators shall
be avoided wherever possible and the maximum practicable inclination
shall be provided in all cases. In no case shall the horizontal run exceed
30% of the vertical run unless the room has a mechanical supply of airor
the ventilation duct is connected to an exhaust fan, :

{2) SEPARATE DUCTS. Separate gravity ventilation ducts, from each
area of similar occupancy, shall extend to a plenum at the base of a si-
phon ventilator.

(3) PLENUMS, Gravity ventilation duets, used with mechanical venti-
lation supply systems, shall not terminate in an attic plenum unless the
plenum is airtight, of noncumbustible construction, and the attic floor is
smooth. All collecting plenums shall be connected to an approved si-
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phon-type roof ventilator or to an exhaust fan discharging outside the
building,

{4) DAMPERS. Dampers are prohibited in gravity ventilation ducts, ex-
cept atmospheric back-draft dampers are permitted.

History: Cr. Register, December, 1975, No, 240, eff, 1-1-76.

ILHR 64.39 Ventilation discharge, All gravity and mechanical ventila-
tion duets shall be protected from the weather and shall be solocated and
constructed as fo prevent contamination of an outside air supply. Grav-
ity ventilation ducts shall extend not less than 2 feet above the highest’
portion of the roof and parapet wall and shall be provided with an ap-
proved type of siphon roof ventilator,

Hisiory; Cr. Register, December, 1975, No, 240, eff, 1-1-76; am., Register, December, 1981,
No, 312, eff. 1-1-82,

ILHR 64.40 Relief vents. (1) BAROMETRIC RELIEF VENTS PERMITTED. -
The use of barometric relief vents is permitted for type (a) and (b) venti-
lation classifieations designated in Table 1. Where barometric relief
vents are installed on the roof, the dtscharge openings shall be not less
than 2 feet above the roof.

(2) BAROMETRIC RELIEF VENTS PROHIBITED, The use of barometric re-
lief vents is prohibited for type (), (d) and (e) ventilation class:ﬁcatlons
designated in Table 1,

History: Cr. Register, December, 1975, No. 240, eff, 1-1-76; am. Register, December, 1976,
No. 252, eff, 1-1-77,

ILHR 64.41 Plenums. (1) GENERAL. Plenums used for the supply, re-
turn or transfer of air shall be of noncombustible constructmn

(a) Exception. Combustible ceiling materials may be used provided
they comply with the following:

11 The ceiling material is made from a base material of metal or mm-
eral;

2. All surfaces of ceiling material possess a flame-spread rating of not
over 25 without evidence of continued progressive combustion and with
a smoke-developed rating of not higher than 50;

3. The ceiling material is supported by noncombustible material hav-
ing a melting point above 1400° F, {760° C); and .

4, The ceiling material is not subject to deterioration or deformation
on long exposure to temperatures of 250° F. (121° C) or under condlttons
of high humidity, excessive moisture, or mildew.

.Note #1: This sectlon permits the use of steel, painted steel bar joists and metal decking,

concrete, plaster, and other noncombustible materials and restricts the use of certain combus-
tible materials within air-handling plenums.

Note #2: The requirements for ceiling materials are based upon the National Fire Protec-
tion Association (NFPA) standard 904, section 2-2.1.3. )

(2) DUCTWORK WITHIN THE PLENUM, Ducts within the plenum shall be
constructed of metal in accordance with s, ILHR 64.34 (1) or approved
nonmetallic materials in aceordance with s, ILHR 64.34 (3).
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(3) Duct cONNECGTORS, Dict connectors shall eomply with the require-
ments of s. ILHR 64.35.

Note: Flame-retardant fabric or metal or mineral listed in the Building Materials List, pub-
lished by Underwriters' Laboratories, Ine., are acceptable,

(4) INSULATING MATERIALS WITHIN THE PLENUM. (a) Duct and pipe in-
sulgtion. Duet and pipe insulation, including coverings, linings, tapes
and core materials, shall have a flame-spread rating of not over 25 with-
out evidence of continued progressive combustion, and a smoke-devel-
oped rating no higher than 50 when tested according to ASTM E-84
standard tests. If coverings and linings are to be applied with adhesives,
they shall be tested as applied with such adhesives, or the adhesives used
shall have a flame-spread rating not over 25 and a smoke-developed rat-
ing no higher than 50 when in the final dry state,

{b) Building envelope insulation. Building envelope insulation within
the plenum space shall have a flame-spread rating of 25 or less and a
smoke-developed rating of 50 or less when tested according to ASTM E-
84 test standards. The use of foam plastics, satisfying the requirements
of 5. ILHR 51.086, for envelope insulation is permitted provided the foam
plastic is protected by a thermal barrier as specified in s, ILHR 51.06 (3).

{(5) HAZARDOUS PIPING. The installation of hazardous piping as defined
in s, TLHR, 51,01 (102) is prohibited in the plenum space.

(6) OPENINGS. Openings into the plenum that would affect the fire-
resistive rating of the structual component or system are prohibited.

(7) WIRING AND CABLES. Electric wiring, including low-voltage wiring,
and telephone cables within the plenum space shall be installed accord-
ing to the Wisconsin State Blectrical Code, Vol. 2, ch. ILHR 18.

{8) PLUMBING. Plumbing within the plenum shall be of noncombus-
tible material,

(a) Exception. Plastic plumbing pipe and fittings may be used provided
the plastic material is of the self-extinguishing type with an average ex-
tent of burn not greater than 10 mm and an average time of burn not
greater than 20 seconds when tested according to ASTM D-636. The
‘plastic material shall be wrapped with at least one inch of inorganic insu-
lation or enclosed with % inch type X gypsum wallboard.

1)) CONTROL TUBING, Plastic control tubing shall have an average ex-
tent of burn not greater than 10 mm and an average time of burn not
greater than 20 seconds when tested according to ASTM D-635.

(10) SMOKE DETECTION. (a) New construction. Air-handling plenums
which contain duetwork, duet connectors, insulation, plumbing or con-
trol tubing which do not meet the requirements of subs. (2) to (4}, (8)
and (9), respectively, shali be provided with an approved smoke detec-
tion system capable of stopping the air flow in and from the plenum and
giving an audible alarm in the occupied area when activated.

- (b) Existing constritction, When existing plenum construction contains
combustible insulation, wiring, plumbing or control tubing, and is al-
tered or added to according to s. ILHR 50,03 (1) or (2), the entire ple-
num space, new and existing, shall be provided with a smoke detection
system according to sub. (10) (a).
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1. Exception. Building additions separated from existing construction
by one-hour noncombustible construction need not be provided with a
smoke detection system provided the plenum is constructed according to
subs. (1) to (8),

History: Cr. Register, December, 1975, Ne, 240, eff. 1-1-76; am, Register, December, 1976,
No. 262, eff. 1-1-77; r. and recr. Register, December, 1978, No. 276, off. 1-1-79; r. and recr.

Register, January, 1380, No. 289, eff, 2-1-80; am. (1) (intro.), (6) and (10), Register, Decem-
ber, 1981, No. 312, eff, 1.1-82; am. (4) (b), Register, August, 1985, No. 356, eff, 1-1-86.

FP ILHR 64.42 Fire dampers and fire curtain doors. él) REQUIRED FIRE
DAMPERS AND FIRE CURTAIN DOORS. All heating and ventilating ducts,
except underground ducts used with counterflow or downflow heating
equipment, which terminate at or pierce code-required, hourly rated
wall, floor or floor-ceiling assemblies as specified in Table 51.03-A and
rated enclosures shall be protected as follows:

{a) One-hour rated assemblies and enclosures shall be protected with
1% hour rated fire dampers where continuous steel ductwork to the air
handiing device is not provided for at least: 6 feet on either side of the
assembly or enclosure; . :

(b} Two-hour rated assemblies and enclosures shall be protected with
1% hour rated fire dampers; or .

(e) Three-hour and 4-hour rated assemblies and enclosures shall be
protected with 3-hour “A* label fire curtain doors,

(2) ExcEPTIONS. Exceptions to sub, (1) are:

{a) Any assembly, such as a floor-ceiling assembly, that has been certi-
fied for use without fire dampers and approved by a nationally recog-
nized testing laboratory;

{b} Metal ducts which do not exceed a maximum area of 20 square
inches; or

- (¢) Interior bearing walls and partitions if unrated openings are per-
mitted by other sections of chs. ILHR 50-64. :

(8) SERVICING FIRE DAMPERS. Access panels shall be provided next to
fire dampers and fire curtain doors to permit viewing and servicing.

Note #1: The department will accept fire dampers and fire curtain doors listed by Under-
writers' Laborakories, Inc. or an approved nationally recognized testing laboratory. The
dampers must be installed in the vertical or horizontal position that the dampers were de-
signed and tested for, The department will also accept fire damper and fire curtain door instal-
Iations recommended in publications of the Sheet Metal, Air Conditioning Contractors Na-
tional Association, Inc., and the National Fire Protection Association bulletins No. 80 and
904, .

Note #2: Fire dampers classified by Underwriters' Laboratories as 1-% hour rated assem-
blies are of single blade, multi-blade and curtain t){p%. Fire curtain doors classified by Under-
writers’ Laboratories as time rated (3 hour) and labeled {A) are of the curtain-blade type.

Note #3: See s, ILHR 64,67 for fire damper requirements in kitchen exhaust systems,

Hislory: Cr. Register, December, 1975, No, 240, ¢ff. 1-1-76; r. &1) (a), renum. (1) (b) and (c)
to be {1) (aI and (b), Reglster, December, 1976, No. 252, eff. 1-1-77; am, (2} (¢), Register,
December, 1977, No, 264, eff, 1.1-78: cr. (2) (d), Register, December, 1978, No. 276, eff. 1-1-
79; am, (1) and {2), Register, December, 1981, No. 312, eff, 1-1-82; am. (1} {intro.} and (a),
Register, December, 1983, No, 336, eff, 1-1-84.

ILHR 64,43 Dampers and dampér controls. (1} VOLUME DAMPERS AND
DEFLECTORS. Volume dampers, splitters and deflectors shall be provided

Register, August, 1985, No. 356




DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 379
Heating, Ventilating and Air Cond'ltlonmg ILHR 64

in all duets to permit accurate balancing of the system, The dampers,
splitters and deflectors shall be adjusted to satisfy the heating and venti-
lating requirements of the conditioned space and locked in place.

(2) AIr GRILLES, All air supply outlets and returns shall be equipped
with grilles or devices which will provide a uniform distribution of air,

History: Cr. Register, December, 1975, No. 240, eff. 1-1-76.

ILHR 64,44 Fans and blowers, (1) TYPE AND CAPACITY. Fans and blow-
ers shall be of a type and size that will satisfy the design conditions of the
heating and ventilating system, Fans and blowers shall be rated in ac-
cordance with an approved test procedure.

Nole: The department accepts certified ratings listed by the Air Moving and Conditioning
Association, Ine.

{2) QUIET OPERATION. The sound generated by various fans and blow-
ers shall not be objectionable,

llisl.ory: Cr. Register, December, 1975, No. 240, eff, 1-1-76.

Part VI—Chimneys, Gas Vents, Mechanical
Draft and Venting Devices

ILHR 64.46 Chimneys, smoke stacks, gas vents, mechanical draft and
venting devices, (1) GENERAL REQUIREMENTS, Heating equipment using
solid, [iquid or gas fuels shall be vented to the outside, except as permit-
ted in 5. ILHR 64.21. A natural draft chimney or other venting device
shall have the height and area to remove the products of combustion,
Chimneys, smoke stacks, gas vents, mechanical draft and venting de-
vices shall comply with the requirements of NFPA No, 211 [s, ILHR
51.27 (7a)], Chimneys, Fireplaces and Vents.

(2) NONCOMBUSTIBLE SUPPORTS. All chimneys or gas vents shall be
supported from noncombustible construction unless otherwise approved,

(3) TERMINATION, (&) Gravily type. 1. All chimneys or smokestacks de-
pending on a gravity principle for the removal of the products of combus-
tion shall extend at least 3 feet above the highest point where the chim-
neys or smokestacks pass through the roof of the building, and at least 2
feet higher than any ridge, peak or wall within 10 feet of the chimney or
smokestack.

2. Type “B”, “BW' and “L" vents and single wall vent pipes depend-
ing on a gravity principle for the removal of the products of combustion
shall extend at least 2 feet above the highest point where the vents or
pipes pass through the roof of the building, and at least 2 feet higher than
any ridge, peak or wall within 10 feet of the vent or pipe.

(b) Mechanical type. The height and cross-sectionat area may be re-
duced for chimneys employing a mechanical draft system of either forced
or induced draft when approved by the department.

Hislory: Cr. Register, December, 1976, No. 240, off. 1-1-76; am. (1) and (3)(a), Register,
‘ January, 1980 No. 289, efl, 2-1-80,

ILHR 64.46 Masonry chimneys. The design and constructlon of the
chimney shall conform to the provisions of this section.

Register, August, 1985, No. 866
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(1) MATERIALS, The walls shall be built of brick or other approved fire-
resistive material. No chimney shall rest upon a flooring of wood nor
shall any wood be built into or in contact with any chimney. Combusti-
ble headers, beams, joists and studs shall be located at least 2 inches from
the outside face of a chlmney The foundation shall be designed and built
in conformity with the reguirements for foundations for buildings. In ne
case shall-a chimney be corbeled out more than 6 inches from the wall
and in every case the corbeling shall consist of at least 5 courses of brick,

(2) FLUE s1zE, Every masonry chimney shall have walls at least 8
inches in solid thickness, except that in a chimney with a flue not larger
than 260 square inches where a fire clay or other suitable refractory clay
ftue lining is used for the full height of the chimney the walls shali not be
less than 4 inches in solid thickness, No smoke flue shall have a cross-
sectional area less than 64 square inches, Flue linings 7 inches by 7 inches
inside, or 8 inches in diameter inside, may be used.

(3) FLUE LININGS, All flue linings shall be capable of withstanding rea-
sonably high temperatures and flue gases and shall have a softening point
not lower than 1800° F, Flue linings shall be not less than % inch in thick-
ness and shall he built in as outer walls of the chimney are constructed.
Flue linings shall start from & point not less than 8 inches below the bot-
tom of the smoke pipe intake and shall he continuous to a point not less
than 4 inches above the enclosing walls,

(4) SMOKE PIPE CONNEGTION. If there is more than one smoke pipe con-
nected to a flue, the connections shall be at different levels. Two or more
heating units, or appliances, may be connected to a common smoke pipe,
or breeching, if joined by Y fittings as close as practicable to the flue, In
all such cases, the size of the breeching and the flue shall be sufﬁclent to
accominodate the total volume of flue gases.

(6) CLEAN-QUT OPENING. Every chimney shall be provided with a
clean-out opening at the base. Such openm%s shall be equlpped with
metal doors and frames arranged to remain ciosed when not in use.

{6) WIND PRESSURE. Every chimney shall be designed to withstand
wind pressures in accordance with the requirements of s, ILHR 53.12.

Hislory: Cr. Register, December, 1975, No. 240, eff, 1-1-76; am. {1), Register, January,
1986, No. 289, eff. 2-1-80,

FP ILHR 64.47 Metal smokestacks, (1) SMOKESTACKS IN EXCESS OF 30
FBET. The thickness of the metal walls shall be at least 3/16 inch for
smokestack heights up to 40 feet and ¥ inch for greater heights. Stacks
used for manufacturing, high-pressure boilers, furnaces or other similar
heatmg or manufacturing appliances shall be lined with firebrick, or
equivalent, for a distance of not less than 25 feet from the place where the
smoke pipe enters and shall be protected on the outside up to and
through the roof of the building with 8 inches of masonry, or-a metal
shield which provides an 8-inch ventilated air space between such shield
and the stack. All stacks shail be properly guyed if the height of the stack
exceeds 15 times its least diameter.,

(a) Exception. Public utility or industrial power plants are exempted
from the proteetion requirements of this paragraph if they are of type 1
or 2 construction.
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(2) SMOKESTACKS LESS THAN 30 FEET. Smokestacks less than 30 feet
high may be constructed of not less than No, 10 U.8, gauge steel, with
either welded or riveted joints, and may be mounted directly upon ma-
sonry chimneys or foundations or upon industrial heating or power boil-
ers provided all of which are designed to support the stack load. A clear-
ance of not less than 6 inches shall be maintained at all times around such
smokestack and any combustible material within 12 inches of such
smok]estack shall be protected by % inch of asbestos covered by sheet
metal,

History: Or. Register, December, 1976, No. 240, eff. 1-1-76; am. (1} (intro.), Register, De-
cember, 1978, No. 276, eff. 1-1-79,

ILHR 64.48 Factory-buill chimneys and gas vents. (1) GENERAL. Fac-
tory-built chimneys and gas vents shalil be of an approved type.

(2) TYPES OF APPROVED CHIMNEYS AND GAS VENTS. (a) Residential type
and building healing appliance. An approved “residential type and build-
ing heating appliance’”’ chimney or "building heating appliance’ chim-
ney may be used with solid-, liquid- or gas-fired heating appliances where
the flue gas temperature does not exceed 1000° F'. continuously, and does
not exceed 1400° F. for infrequent brief periods of forced firing.

(b) Type “B”, An approved type “B’ gas vent may be used with gas-
fired appliances where the flue gas temperature does not exceed 550° . at
the outlet of the draft hood.

{c) Type “BW?"”, An approved type “BW” gas veht may be used witha
vented recessed wall heater.

(d) Single wall vent pipe. An approved single wall vent pipe may be
used with gas-fired, low-heat appliances (low-pressure boilers, furnaces
and space heaters), The vent shali be not less than No. 20 standard
gauge galvanized iron, No. 24 Brown and Sharpe gauge sheet copper, or
other approved corrosion-resistant material, The installation shall con-
form to the requirements of s, ILHR 64.50.

(e) Type “L”. An approved type “L” vent may be used with oil-fired
appliances listed as suitable by a recognized agency and with gas-fired
appliances approved for type “B” vents.

(6 Equiﬁmen-t listed with venting system, Venting systems included with
the listing of the heating appliance may be used subject to the require-
ments and limitations of the listing, .

Note: The department recognizes, as approved, chimneys designated as “residential type”,
'tbuillziing heating appliance”, “B”, YBW" and “L" types listed by Underwriters’ Laborate-
ries, Inc.

History: Cr, Register, December, 1976, No, 240, eff, 1-1-76; r, and recr., Register, Decem-
ber, 19‘?8{, No. 276, eff, 1-1-79; am, (2)(a) and (d), Register, December, 1981, No. 312, eff, 1-1-
82; cr. {2) (f), Register, December, 1983, No. 236, 5&. 1-1-84,

ILHR 64.49 Gas venis. All gas ranges (except those designed as un-
vented), water heaters and other gas-fired equipment shall be provided
with vent pipes conforming to the requirements for gas vents as specified
in s, ILHR 64,48 and for connectors as specified in s, ILHR 64.50. Com-
mercial kitchen appliances including but not limited to ranges, ovens,

Register, August, 1985, No, 366
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booster heaters and similar equipment may be vented into the kitchen
hood exhaust system,

Histery: Cr, Register, December, 1975, No. 240, eff, 1-1-76; am, Register, December, 1978,
No, 276, eff. 1-1-79; am. Register, January, 1980, No., 289, eff, 2-1-80; renum, frem ILHR
64,60 and am., Register, December, 1981, No. 312, eff, 1-1-82.

¥P ILHR 64.50 Chimney and vent conneciors. (1) CONSTRUCTION AND IN-
STALLATION, The construetion and installation of chimney connectors
shall conform with the following requirements:

(a) Concealed space. No chimney conmector shail pass through any
outside window, door or combustible outside wall, nor be concealed in
any closet, attic or similar space;

(b) Combustible pariitions and walls, Connectors for appliances shall
not pass through interior walls or partitions constructed of combustible
material unless they are guarded at the point of passage by:

1. Metal ventilated thimbles not less than 12 inches larger in diameter
than the connector, or ‘

2. Metal or burned fireclay thimbles built in brickwork or other ap-
proved fireproofing materials extending not less than 8 inches beyond all
sides of the thimble; :

(¢) Distance from malerials. Connectors shall be installed with clear-
ance to combustibles specified in par. (b} or NFPA Standard 211;

(d) Multiple appliance venting. Two or more appliances using the same
type of fuel may be connected to a common gravity-type chimney or
vent, provided the appliances are equipped with primary safety controls
and listed shutoff devices and comply with the following requirements:

1. The appliances shall be located in the same story, except for engi-
neered venting systemns,

2. The appliances shall be joined at a manifold or Y-type fitting as
close to the chimney or vent as possible, uniess the connector from each
appliance enters a separate chimney or vent inlet and the inlets are offset
at least 12 inches vertically or are at right angles to each other,

3. The connector and chimney or vent shall be sized to accommodate
the total volume of flue gases. For gas-burning appliancés, the venting
area shall be at least equal to the size of the largest vent connector plus at
least 650% of the area of the other vent connectors, or

4. A ehimney serving a fireplace or other piece of solid-fuel equipment
shall not be used to vent any othe_r appliance;

{e) Pitch and length. Chimney or vent connectors shall have no more
than two 45° offsets with the vortical. The horizontal length shall not
exceed T5% of the total vertical height of the total venting system mea-
sured from the appliance outlet, Chimney or vent connectors shall be
pitched up at least % ineh per foot from the appliance outlet collar to the
chimney or vent inlet;

(f) Dampers. A manual cast iron or equivalent damper to control the
draft shall be provided in the chimney connector next to solid-fuel fired
equipment, Manually operated dampers shall be prohibited in chimney
or vent connectors of all other appliances. When used, listed automati-
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cally operated dampers interlocked with the heating appliance shall be
installed in accordance with the approved listing; and

{(g) M ater-iafs and thickness. 1. Except as specified in subd. 2., chimney
or vent connectors shall be listed or conform to the type of material and
thickness indicated in Table 64.50 or equivalent,

2. ‘Exception’. Connectors gerving listed _residential-type gas appli-
ances shall be not less than .016 inch galvanized steel.

TABLE 64.50
MINIMUM CHIMNEY CONNECTOR METAL THICKNESS

Galvanized Steel

Diameter of Connector Min. thickness (inch) Gauge
Less than 6 inches Q019 26

6 inches to less than 10 024 24
inches

10 inches to 13 inches 030 22
14 inches to 16 inches . 036 20
Greater than 16 inches 058 16

History: Cr. Register, December, 1981, No, 312, eff, 1-1-82; am. (1) (¢) and (g) 2., Register,
August, 1985, No. 356, eff. 1-1-86.

Part Vil—Equipment Location, Protection,
Maintenance and Operation

ILHR 64.51 Guarding and fire protection. (1) GUARDING OF EQUIPMENT,
Heating and ventilating equipment in gymnasiums, playrooms and simi-
larly occupied areas shall be fully recessed and protected, or located not
less than 7 feet above the floor, Heating and ventilating equipment shall
not block any part of the required aisles, passageways and corridors.

(2) GUARDING OF SURFACES. Equipment located in occupied areas and
installed less than 7 feet above the floor shall be guarded to prevent con-
tact with surfaces that are likely to cause lacerations.

{3) GUARDING OF MECHANICATL: APPARATUS. All mechanical apparatus
shall be guarded to comply with the requirements of chs. Ind 1000-
2000—Safety and Health Code, ¢

(4) F1iRE PROTECTION. (a) 1. Heat-producing appliances and their
chimney or vent connectors shall be installed with clearances to combus-
tible material as specified in NFPA Manual No. 211 unless listed for in-
stallation at other clearances.

2. Clearance to combustible materials shall be as specified in NFPA
Standard No, 211 or as specified by a nationally recommended testing
laboratory, whichever is greater,

(b) Clearances shall be measured from the outer surface of the appli-
ance or connector to the combustible material, disregarding any inter-
vening protection applied to the combustible material.

Register, August, 1985, No. 356
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(c) Appliances shall not be installed in aleoves or closets unless ap-
proved for such instailations.

History: Cr. Register, December, 1975, No, 240, efi, 1-1-76; am. (2}, Register, December,
1978, No. 262, eff, 1-1-77; am. (2), Register, January, 1980, No. 289, eff. 2-1-80; am. {4), Reg-

ister, December, 1981, No. 312, eff. 1-1-82; am. (4) and r. tables 64.51 A to D, Register, Au-
gust, 1985, No. 366, eff. 1-1-88,

FP ILHR 64.52 Maintenance and operation. (1) MAINTENANCE, All heat-
ing, ventilating, exhaust and air conditioning systems shall be main-
tained in good working order and shall he kept clean and sanitary. Chim-
neys or vents and connectors serving solid-fuel burning appliances shatl
he cleaned and inspected for damage annually, Chinineys and vents,
which have been subjected to a chimney fire, shall not be reused until
inspected and approved by the department or authorized deputy.

(2) OrERATION, All heating, ventilating and exhaust systems shall be
operated to satisfly the requirements of this chapter during periods the
building is occupied.

(3) INSTRUCTIONS. The designer or installer shall provide the owner
with written instructions for the operation and maintenance of the sys-
tem and equipment.

History: Cr. Register, December, 1975, No. 240, eff, 1-1-76; am. (1), Register, December,
1981, No. 312, eff. 1-1-82.

ILHR 64.53 Final test required. The designer, installer or recognized
balaneing agency shall be responsible for the testing and balancing of
every heating, ventilating and air conditioning system.

History: Cr. Register, December, 1975, No, 240, eff. 1-1-76,

Part VIl—Occupancy Requirements

ILHR 64.54 Factories, office and mercantile buildings. (1} ScopE. This
classification shall include all places of employment, mercantile build-
ings, retail establishments where goods and commodities are bought and
sold, and places where not more than 100 persons assemble for worship,
recreation, entertainment or dining purposes.

Note: For mall corridors of enclosed mall shopping centers, see 3. ILHR 64.05, Table 1,

(2) VENTILATION, The air movement, supply and distribution for all
occupancies in this class shall conform fo the requirements of s. ILHR
64.05, Table 1, except that natural ventilation or mechanical ventilation
need not be provided in warehouses and cold storage buildings.

(3) INDUSTRIAL EXHAUST SYSTEM. (a) Conlaminants. Industrial ex-
haust systems shall be installed and operated to remove harmful con-
t(:}a,minants in conformanee with chs. Ind 1000-2000—Safety and Health

ode. :

(b) Makeup air. A volume of outside air shall be supplied to replace the
air exhausted if the total volume of air exhausted exceeds one air change
per hour. The quantity of makeup air shall equal at least 90% of the air
exhausted.

{c) Connections. Connections between industrial exhaust systems that
convey different materials, the combination of which may produce explo-
sive, heat-generating, corrosive, toxic, or otherwise dangerous mixtures,

_shall be prohibited, '
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(4) LoCKER ROOMS. Locker rooms used in places of industrial employ-
ment shall be provided with outside air, See s, ILHR 64.05, Table 1,

Note: Exhaust air from locker rooms may be directed through the adjoining toilet room or
shower room.

(5) FIRST AID REST ROOMS IN PLACES OF EMPLOYMENT. Ventilation shall
be provided for all areas of this class to conform to the requirements of s.
ILHR 64.05, Table 1,

History: Cr. Register, December, 1975, No, 240, eff. 1-1-76.

ILHR 64,55 Thealers and places of assembly. (1) SCoPE. This classifica-
tion shall include auditoriums, arenas, armories, assembly halls, banguet
halls, billiard rooms, howling alleys, cafeterias, club rooms, dance halls,
dining rooms, gymnasiums, lecture halls, lodge halls, playrooms, restau-
rants, school auditoriums, Sunday schools and places of worship, funeral
home chapels, parochial schools, convents, indoor skating rinks, and the-
aters which accommodate more than 100 persons for entertainment,
recreation, worship, or dining purposes.

Note; Tor areés that will accommodate less than 100 persons, ".see's. ILHR 64.54,

(2} VENTILATION, The air movement, supply and distribution for all
occupancies under this classification shall conform to the requirements of
s. ILHR 64.05, Table 1.

(8) ALTERNATE SERVICE AND CAPACITY. Heating and ventilating sys-
tems installed in places of worship, Sunday schools, so-called community
buildings and lodge halls may he arranged for selective delivery of the
entire service to either the first floor area or to the basement floor area
provided these areas are not used simultaneously.

(4) STAGES. The stage in any theater or assembly hall, for whieh a fire
curtain is required, shall be suppled with sufficient air or other means to
equalize the pressure to avoid deflecting the curtain.

History: Cr. Register, December, 1975, No. 240, eff, 1-1.76,

ILHR 64.56 Schools and other places of instruction. (1) SCOPE. This clas-
sification shall apply to all public and private schools, colleges, universi-
ties, academies, seminaries, libraries, museums, art galleries, all places
used for vocational instruction and research such as laboratories, shops,
science rooms, and all parts of buildings used for instructional purposes.

(2) VENTILATION, The air movement, supply and distribution for all
occupancies under this elassification shall conform to the requirements of
s. ILHR 64,05, Table 1. For corridors provided with lockers, the air
movement shall be not less than 10 cubic feet per minute per lineal foot of
corridor, ‘This air supply shali be accomplished by means of air inlets
a?mitting air from adjacent classrooms or by a direct tempered air sup-
piy.

Note: This rule does not apply to corridors furnished with coat hooks.
(3) EXHAUST SYSTEMS AND HEAT RECOVERY. (a) An exhaust system, as

specified in s, ILHR 64.54 (3), shall be provided for all equipment and
processes that ereate dust, fumes, vapors and gases injurious to health.

(b} Exhaust systems whose oﬁeration i3 more than 3600 hours per year
shall be equipped with heat recovery devices to reduce the energy con-
sumption in the building.
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1. Exception. a. Systems exhausting explosive materlals, such as per-
chlorie acid need not be so equipped.

b. Fan systems exhausting 250 CFM or iess need not be so equipped.

History: Cr, Register, December, 1975, No, 240, eff, 1-1-76; am. (3), Register, December,
1976, No. 252, efl, 1-1-77.; am, (3), Regtster, Decembnr 1981 No. 312, eff, 1-1-82,

ILHR 64.57 Health care facilities, (1) ScOPE. The rules of this section
apply to hospitals, nursing homes and outpatient surgical facilities where
medical services are provided,

(2) GENERAL, {a) The heatmg, ventilating and air conditioning sys-
tems of all occupancies within the scope of this section shall be designed,
operated and maintained as specified in seetions 2, 7.29 A. to D,, 8,12 A,
t0C,, 92,941, 9.5 M. and 9.6 J., depending upon the cccupancy, of
the Guidelines for Construction and Equipment for Hospitals and Medi-
cal Pacilities, DIHS Publication No. (HRS-M-HF) 84-1.,

(b) The heating, ventilating and air condltlonmg systems shall also be
designed, operated and maintained as specified in the applicable sections
of the fnliowlng standards as referenced in DHHS Publication No
(HRS-M-HF) 84-1.:

1. Installation of Air Conditioning and Ventilating Systems, NFPA
No., 90A;

2, ASHRAE Handbook of Fundamentals; and

3. Methods of Testing Air Cleaning Devices Used in General Ventila-
tion for Removing Particulate Matter, ASHRAE Standard No. 52.

(3) APPLICATION OF RULES. Where other sections of ch, ILHR 64 spec-
ify different requirements than those contained in this section, the re-
quirements specified in this section shall govern.

History: Cr, Register, December, 1975, No. 240, efi, 1-1.76; r, (2) (d}, Register, January. &

1980, No. 289, eff, 2-1-80; r. and recr., Register, February, 1982, No. 314, efl, 3-1-82; r. an
reer, (2), r. (8), renum, (4) to be (3), Register, August, 1985, No 3656, eff, 1.1-86,

* ILHR 64,58 Penal institutions and places of detention. (1) SCOPE. This
classification shall include corridors and areas of compulsory occupancy
in penal institutions, mental hospitals and other places of detention.

(2) VENTILATION. The air movement, supp!y and distribution for all
areas of this class shall conform to the reqmrements of s, ILHR 64.05,

.Table 1,

(3Y OVERNIGHT LOCK-UPS. Where cells are provided for not more than
6 oceupants for the purpose of overnight detention only, exhaust ventila-
i;aorcll shall be provided on the basis of 6 air changes per hour for the occu-
pied area,

History: Cr. Register, December, 1975, No.2490, eff. 1-1-76; am. {2), Register, December,
1981, No. 312, eff, 1-1-82. .

ILHR 64.59 Residential occupancies. (1) SCOPE. This classification shall
include all apartments, row houses, rooming houses, hotels, motels, dor-
mitories, and all other places of abode.

Note: See s, ILHR 51.01 (102a) for definition of “place of abode.”
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(2) VenTILATION, The air movement, supply and distribution for all
z'i‘reﬁ? olf this class shall conform to the requirements of s, ILHR 64.05,
able 1.

{a) Exception, For motel or hotel sleeping rooms without openable
outside windows and facing naturally lighted pool or recreation areas, see
ss, ILHR 52.02 (1) (b) and 57.18 (2).

(3) RETURN AIR DUCTS. Unlined wood joists and stud spaces will be
permitted to be used as return air duets in individual living units pro-
vided with individual heating and ventilating systems,

History: Cr, Register, December, 1976, No, 240, eff, 1-1-76; am, (3), Register, December,
1976, No. 252, eff. 1-1-77; cr. (2} (a), Register, May, 1980, No, 293, eff, 6-1-80,

ILHR 64.60 Day care facilities. (1) ScopE, This classification shall in-
elude all public and private day care centers accommodating more than 4
children, including all buildings or parts of buildings used as child day
care facilities,

(2) VENTILATION, The air movement, supply and distribution for all
arela)\icx olf this elass shall conform to the requirements of s, ILHR 64.05,
Table 1. ' ‘

History: Cr. Register, December, 1975, No. 240, ff, 1-1:76.

ILHR 64.61 Repair areas, (1) Scope. This classification includes all
areas where motor-driven vehicles are repaired involving the fuel system
components or requiring the operation of the internal combustion en-
gine,

{2) VENTILATION. The air movement, supply and distribution shall be
provided in accordance with the requirements of s. ILHR 64.05, Table 1.
g‘he exhaust air shall be drawn from not more than 18 inches above the

oor,

{8) TAIL PIPE EXHAUST. (a) Mechanical exhaust system. A mechanical
exhaust system shall be provided in the repair area to remove the ex-

FP

hauvst fumes from internal combustion engines, The duct system shall be -

designed with sufficient outlets to accommodate the total number of ve-
hicles in the repair area. A flexible hose, equipped with a device for con-
necting it to the exhaust pipe of the vehicle and to the exhaust system,
shall be provided. Each outlet shall be provided with a shut-off valve
that ean be closed when not in use, The blower capacity shall be sufficient
to exhaust a volume of air not less than 100 cubie feet per minute for each
opening. ’ )

(b) Nonmechanical exhaust, A noncombustible flexible tube or hose not
more than 10 feet long, connected to the engine exhaust (tail pipe) and
terminating outside the building, may be used in lieu of the requirements
stated in par, (a), o ' :

Note: The requirements stated in sub, (2) need not be increased when satisfying require-
ments of efther sub, (3) (a) or (b). Also see chs. Ind 1090-2000—Safety and Health Code.

(4) MISCELLANEQUS REPAIR AREAS. Areas involved in the servicing of
small internal combustion engines such as lawnmowers, snowmobiles,
chainsaws, cyeles, boat engines, and similiar types of engines, and bat-
tery charging areas, shall be provided with at jeast 3/4 cubic foot per
minute of outside air per square foot of enclosed service floor area and an
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equivalent exhaust. Ixhaust from battery charging areas shall be from
the top of the area,

(5) ConTaMINANTS, If the provisions of this seetion do not provide suf-
ficient ventilation to meet the standards for threshold limit values cov-
ered in chs. Ind 1000-2000—Safety and Health Code, the additional ex-
haust requirements with an equivalent volume of outside air shall be
provided to satisfy the requirements found in ¢hs, Ind 1000-2000.

History: Cr, Register, December, 1976, No, 240, eif 1-1-76; am. (4), Register, December,
1978, No. 276, eff. 1-1-79; am, (1), Register, December 1983, No. 336, off. 1-1-34

ILHR 64.62 Vehicle service - buildings, (1) APPLICATION, (a) This section
applies to liquid {uet dispensing stations and facilities where vehicles can
be driven into the building for washing, greasing, oil change, tire replace-
ment, body repair, and similar operations,

{b) The exhaust air shall be drawn from not more than 18 inches above
the floor.

FP (2) VENTILATION. (a) Air movement, supply, distribution and exhaust
shall be provided as specified in 5, ILHR 64.05, Table 1.

(b) Buildings or portions of buildings having a capacity of and used
exclusively for washing 2 or more vehicles simultaneously shall be ex-
hausted at not less than ¥ cubic foot per minute per square foot of floor
area based on that portion of the floor located between the termination of
the conveyor system and the vehicle exit door. A supply of makeup air is
not required for this exhaust.

History: Cr. Register, December, 1975, No. 240, eff. 1-1-76; am, (2)(b) (intro.), Register,
January, 1986, No. 289, off, 2-1-80; r. and reer, Reglster, August 1985, No. 356, eff. 1-1-86.

ILHR 64.63 Garages. (1) SCOPE. This classification includes all build-
ings, or parts of buildings, where motor-driven vehieles are stored.

FP (2) VENTILATION. The air movement, supply and distribution shall be
provided in accordance with the reguirements of s, ILHR 64.05, Table 1.
Live storage areas shall be provided with exhaust air drawn from a
height not more than 18 inches above the floor unless the following re-
¢uirements are satisfied:

(a) The floor is located at or ahove grade; and

(b) A permanent open-wall area of at least 80% of the total wall area is
provided, The openings shall be distrlbuted to permit circulation of air
throughout the storage area.

Note: The department will permit the use of a mechanical exhaust sgstem in con;uncticm
with openings in the exterior walls to provide the ventilation required by Table 1,

(8) CoNTAMINANTS. If the provisions of this section do not provide suf-
ficient ventilation to meet the standards for threshold limit values cov-
ered in chs, Ind 1000-2000—Safety and Health Code, the additional ex-
haust requirements with an equivalent volume of outside air shall be
provided to satisfy the requirements found in chs. Ind 1000-2000,

History: Cr. Register, December, 1975, No, 240, eff, 1-1-76.
ILHR 64.64 Vehlc]e showrooms. (1) SCOPE. This classification includes

all vehicle showrooms with offices and occupancies unless designed as
part of the vehicle garage adjacent to repair or vehicle storage areas
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where all vehicles displayed in the showroom are without batteries and
fuel tanks are empty and free of fumes.

Note: A live storage area is any area used for storage of fire trucks, fractors, automobiles,
trucks, and similar sell-propelled vehicles which are driven in and out of the storage area
under their own power; it does not include areas where vehicles and equipment are stored for
seasonal periods, or areas where vehicles are displayed without batteries and where the gaso-
tine tanks of the vehieles are empty and free of fumes.

(2) VENTILATION. The air movement, supply and distribution shall be
provided in aceordance with the requirements of s. ILHR 64.05, Table 1,

(a) Separate ventilating system. A separate ventilating system shall be
provided for showrooms or offices where such occupancies are adjacent to
repair or live storage areas.

Note: Ventilation is not requared if an openable area is provided to conform with the re-
quirements of s, ILHR 64,

(b) Rectrculamn Air shall not be recireulated from any repair, live
storage or service area unless the total volume of air in circulation is in
excess of the ventilation required. Excess air may be recirculated.

(e) Contaminanis. If the provisions of this seetion do not provide suffi-
cient ventilation to meet the standards for threshold limif values covered
in chs, Ind 1000-2000--Safety and Health Code, the additional exhaust
requirements with an equivalent volume of outside air shall be provided
to satisfy the requirements found in chs, Ind 1000-2000,

History: Cr. Register, December, 1975, No. 240, eff, 1-1-76; am, {1), Register, December,
1983, No. 336, eff. 1-1-84.

ILHR 64,65 General sanitation and service areas. (1) ScoPE. This classi-
fication shall include toilet rooms, ]ocker rooms, shower rooms and
janitor closets.

Note #1: A janitor cluéet is a service closet with one or more plumbing fixtures.
Note #2: For exhaust ventilation requirements in hospital service areas, see 8, ILHR, 64.57.
Note #3: For exhaust ventilation requirements in places of employment, sees. ILHR 64.54.

Note #4: The use of wall registers within 4 inches of the floor, baseboard registers, and Acor
registers is prohtbited in these areas (Sees. ILHR 52,67, Note.)

Note ¥5: The rules of this sectmn are not mtended to preclude the use of energy recovery
wheels, plate type heat exchangers or similar energy recovery equipment.

(2) EXHAUST VENTILATING SYSTEMS. Exhaust ventilating systems
serving this elass of oceupancy may not be combined with other exhaust
services provided the combined system:

{(a) Does nat allow recireulation; and

(b} Does not include grease hood exhaust, radicactive exhaust, fume
hood exhaust, exhaust required by chs. Ind 1000-2000, exhaust that re-
quires electical grounding, or exhaust that requires spark resistant fan
construction,

(8) VENTILATION. The air movement, supply and distribution shall be
provided in accordance with the requirements of s, ILHR 64.06, Tahble 1.

(a) Exhausi ventilation. Exhaust ventilation shall be provided for all
areas of this class unless otherwise exempted. The volume of air ex-
hausted shalt be provided at a rate of not less than 2 eubic feet per minute
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per sguare foot of floor area, or 60 cubic feet per minute per fixture (water
closets and urinals), Mechanical exhaust ventilation shall be installed in
toilet rooms having more than one fixture (water closets and urinais).
The effectiveness of the exhaust shall be greater than the supply.

(b} Natural ventilation. Exhaust ventilation is not required from toilet
rooms having one water closet or one urinal, or from janitor closets hav-
ing one serviece sink or receptor, provided the room has an outside win-
dow of at least 4 square feet with at least 2 square feet that is openable.

1. Exception. Mechanical exhaust ventilation may be omitted from
toilet rooms or bathrooms having one water closet or urinal except in
taverns and restaurants, or from ganitor closets having one service sink
or receptor, where an approved duetless air cireulating and treatment

device is provided.

(c) Locker, shower and toilet room ventilation. Adjoining locker, shower
and toilet rooms shal be exhausted at the rate of 2 cubic feet per minute
per square foot of area, based on the floor area of the largest space. The
rooms shall be provided with tempered makeup air supplied directly
from the outside or transferred from other areas of the building in ac-
cordance with the requirements of s, ILHR 64.18. A negative pressure
relationship shall be maintained in the shower and toilet rooms with re-
spect to the locker room,

History: Or, Register, December, 1976, No, 240, eff. 1-1-76; am. (1), ¢r. (8) {¢) and r. {4),
Register, December, 1976, No, 25%, eff, 1.1-77; er, (3} (b) 1, Register, December, 1977, No.
264, eff, 1-1-78; am, (3) (b} 1., Register, December, 1981, No, 312, eff. 1-1-82; am. §3) {b) 1.,
slesgis%er,l Il)eggmber, 1983, No. 336, eff. 1-1-84; r. and recr. (2), Register, August, 1985, No,

56, eff, 1-1-86. .

ILHR 64,66 Natatoriums, (1) POOL VENTILATION. In natatoriums, a
volume of tempered outside air supply and exhaust shall be provided at
the rate of at least 2 cubic feet per minute per square foot of pool surface.
‘The volume of tempered outside air and exhaust may be reduced to a
minimum of one cubic foot per minute per square foot of pool surface
gacg/vided humidity controls are used to limit the relative humidity to

0a

{2) AIR MOVEMENT, The air movement in a natatorium shall be not less
than 6 air changes per hour unless mechanical cooling is provided to sat-
isly the heat gain requirement for the space. .

History; Cr. Register, December, 1976, No. 252, off. 1-1-77.

ILHR 64.67 Kiichens (1) Scope. This classification includes all areas
where food is prepared (except in domestic science educational facilities
from grades kindergarten through 12, and single unit apartments in ho-
tels, motels and apartment buildings).

(2) EXHAUST VENTILATION SYSTEMS, Exhaust ventilation systems
serving this cecupancy shall not be used for any other service,

(a) Reguired exhqust ventilation, When cooking equipment is being op-
erated, mechanical exhaust ventilation shall be provided at a rate not
less than 2 eubic feet per minute per square foot of floor area for every
occupied area within the scope of this section. When cooking equipment
is not being operated, a minimum supply of outside air and exhaust at
the rate of 5 CFM per person or natural ventilation as specified in s.
ILHR 64.07 shall be provided during periods of oceupancy,
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{b) Required exhaust heod. Exhaust hoods shall be required where fry-
ing, including deep-fat frying and surface frying, or broiling or both is
conducted as part of a regular commercial operation involving ranges,
griddles, fryers, brotlers and similar grease-producing equipment.

(3) REPLACEMENT AIR, Adequate replacement air shall be provided to
equal the air being exhausted by all exhaust systems,

(4) EXHAUST HOOD REQUIREMENTS. {a) Size of hood. The horizontal
inside dimensions for canopy hoods shall be sized to effectively eapture
grease vapors, but in no case shall these dimensions be less than the over-
all horizontal dimensions of the grease-producing equipment. The hori-
zontal inside dimensions for noncanopy, prefabricated backshelf hoods
may be less than the overall horizontal dimensions of the grease-produe-
ing equipment,

(b) Exhaust rates. The kitchen exhaust hood shall be provided with a
capture veloeity to effectively capture the grease vapors and may be de-
signed through engineering analysis or the empirical design formulas
stated below:

1. Canopy hood. Hood open on all 4 sides: @ = 150 A (area).
2. Wall hood. Hood open on 3 sides or less: @ = 100 A (area).

3. Slotted-type hood. V = 350 feet per minute through the slot opening,
‘The slot shall be at least 3 inches in width and shall extend around the
open sides of the hood. )

4. Noncanopy hood. The minimum volume of exhaust air for nonca-
Eo(ply ty;ile) hoods {prefabricated backshelf) shall be not less than @ = 300
ength).

Note: Q equals the exhaust air in cubie feet per minute; A etiuals the area of the hood over
the grease-producing equipment insquare feet; V equals the velocity in feet per minute; and L
equals the total length in feet of the cooking appliance being ventilated, and measured paralel
to the front edge of the appliance.

(c) Materials, Hoods shall be constructed and supported by steel not
less than .0478 inch U.S. standard gage (No. 18 manufacturers standard
gage) or stainless steel not less than .03569 inch U .8, standard gage (No.
20 manufacturers standard gage) or other materials of equivalent
strength, fire and corrosion resistance.

{d) Seams. All seams and joints shall be Hquid-tight.

(e) Grease-removal dem’cgs. Approved grease extractors, grease filters or
other grease-removal devices shall be provided,

(f) Exposed hood surfaces, Hood surfaces and exposed exhaust ducts
\-\ri{:;)hi(xzs }% fi;lches of combustible material shall be protected as specified in
sub, . '

(8) Concealed hood surfaces, Hood surfaces that are concealed by or
recessed into adjoining construction shall be protected as specified in sub.

(6) (f).

(h). Double-wall hoods utilizing outdoor air. When hoods are connected
to ducts supplying outside air, performance data shall be submitted,
Note: Double-wall hoods provided with a supply of outdoor air conserve energy.
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{5) EXHAUST DUCTS FROM HOODS, (a) Design, All ducts shall lead, as
directly as possible, to the exterior of the building without forming dips
or traps which coliect residues. Ducts exposed to the exterior shall be
protected with a suitable weatherproof coating.

Note: Temperatures in excess of 2000° F. may be experienced within ducts in the event of
fire. A means of expansion of long ducts should be considered, :

(b) Materials, Ducts shall be constructed of and supported by steel not
lighter than .0598 inch U.8. standard gage (No. 16 manufacturers stan-
dard gage) or stainless steel not lighter than 0478 inch U.S. standard
gage (No. 18 manufacturers standard gage) or other materials of equiva-
ent strength, fire and corrosion resistance,

(e} Seams and joints. All seams and joints shall be liquid-tight.

{d) Clean-out openings. Aceessible clean-out openings at the sides of
ducts shall be provided at each change of direction of the duct for inspec-
tion and servicing,

FP (e} Interior ducts. Ducts shall not pass through required fire walls or
partitions,

FP  (f} Concealed exhaust ducts, 1. Horizontal ducts. Horizontal concealed
duets connected to hoods that pass through any other area of the build-
ing, including suspended ceilings, shall be protected with insulating ma-~
terial to withstand a flue temperature of not less than 1000° I, The tem-
perature of the exposed surface of the insulating material shall not exceed
250° F. above the normal ambient temperature of 68° F.

Noie: The department will accept the use of masonry chimneys or manufactured chimneys
which are tested and approved for use at a flue gas temperature of not less than 1000° F., or

insulating materials for fire endurance systems listed in the Fire Resistance Index published
by Underwriters’ Laboratories, Ine.

2. Vertical duets. Vertical concealed ducts that pass through any other
area of the building, including suspended ceilings, in one- and 2-story
buildings, shall be protected with insulating material as specified in subd.
1., or shall be located in 2-hour noncombustible fire-resistive enclosures.
In buildings of 3 or more stories, vertical duets shall be located in 2-hour
noncombustible fire-resistive enclosures.

FP  (g) Fxposed exhaust ducts. Exposed exhaust ducts connected to hoods
or canoptes shall be located not less than 18 inches from combustible ma-
terial u)nless the duet is protected in accordance with the requirements of
par. (f).

(h) Aér discharge. The air discharge shall be directed away from the
roof or combustible materials.

{i) Dampers. Fire dampers shall not be installed in kitchep exhaust
duct systems unless the assembly includes an approved extinguishing
system designed to operate with a fire damper in the closed position,

FP  (6) AUTOMATIC SUPPRESSION SYSTEMS., Exhaust hoods and duets in
kitchens used for commercial purposes shall be protected by an approved
automatic fire suppression system, The suppresston system shall comply
with the following;:

(a) When the fire suppression system is activated, all gas and electrical
sources serving cooking appliances, grease consuming appliances or fume
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incinerators and equipment associated with the hoods shall be automati-
cally deactivated, Such gas and electrical sources shall not be capable of
reactivation except by manual means after the fire suppression system
has been serviced and is again ready for action;

{b) 1. Except as provided in subd. 2., hood and duct suppression sys-
tems shall provide for both automatic and manual actuation of the sys-
tem;

2. Automatic fire sprinkler systems using water need not be provided
with means for manual actuation,

{e) A manual station for actuation of the suppression system shall be
located at or near one of the means of egress from the area but not nearer
than 10 feet to the range hood unless otherwise specifically approved,
and shall be securely mounted not less than 4% feet nor more than 5 feet
above the floor;

(d) The system shall be maintained at full operating capacity by the
owner and shall be serviced every 6 months; and

(e) All nozzles shall be aceessible for cleaning and replacement.

History: Cr. Register, December, 1976, No. 240, eff. 1-1-76; renum. from 64.686, r. and recr.
() (a) to (d), renum. (b) () to (i) to be (5) (d} to (h), am. (6) {b), Register, December, 1976,
No.252, eff, 1-1-77; am. (5) (f) and (g}, Register, December, 1977, No. 264, eff, 1-1-78; am, (4)
and {6) (?1 » Register, December, 1978, No, 276, eff, 1.1-79; am. (2}(a), %4). renum, (5) and
(6) to be (4) and {5), Register, January, 1980, Ne. 289, eff, 2—1~80' am, (2) (a), (4) (f) and (g},
Register, December, 1981, No. 812, eff, 1-1-82' cr. {6), Register, June, 1983, No. 330, eff, 7-1-
83; r. and recr. (2) (b), am. (4) (b) 3., Register, December, 1983, No. 336, eff. 1. 4.

ILHR 64.68 Seasonal occupancies. When approved in writing by the
department, heating requirements may be waived but not ventilation
required by s. ILHR 64.05, Table 1 during the period of May 15 through
September 15 for the t‘ollowmg or similar eceupancies: drive-in eating
places, club houses, outdoor toilets, camp lodge buildings, canning facto-
ries and migrant labor camps.

Note: Rules on migrant labor can be found in ch. Ind 201.

History: Cr. Register, December, 1975, No. 240, eff, 1-1-76; renum. from 64.67, Register,
December, 1976, No. 262, eff. 1-1-77; am., Register, December, 1981, No, 312, eff 1-1-82,
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APPENDIX A

The material contained in the appendix is for clarification purposes only. The notes, illus-
H}atloxz{s, ete. are numbered to correspond to the number of the rule asit appears in the fext of
e code.

A-50.21 C2RTIFIED MUNICIPALITIES, The following municipalities have been certified by the
department to review plans and conduct inspections under this section:

COUNTIES
Eau Clalre

CITIES

Antigo
Apf)leton
Beloit
Brookfield
Burlington
dahy
Eau Claire
Fond du Lac
Glendale
Green Bay

Greenfield
Janesville
Kaukauna
Kenosha

La Crosse
Lake Geneva
Madison
Manitewoe
Marshfield
Mequon

Middleton
Muskego
New Berlin
Oak Creek
QOshkosh
Racine -
Sheboygan
Sparta
Stevens Point
Sun Prairie

Superior
Two Rivers
Waukesha .
Wausau
Wauwatosa
West Allls
West Bend
Wisconsin
Rapids

VILLAGES

Plousman
Elm Grove
Grafton
Johnson Creek
Plover
Waterford

TOWNS

Grand Rapids
Waukesha

A-50,10-50.26 ForMs, The following forms SSBZ, 8, BA, 8B, 118, 198, 224B, SBD-4927 and
SBD-b886) are referred toin ss. ILHR 50.10, 56.12, 50.14, §0,18, 60.20 and 50.25. Copiles of
these forins are avatlable from the Divislon of Safety and Buildings, PO, Box 7969, Madi-
son, Wisconsin 63707,
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A-51.01 {12) BuiLpixg, The intent was to consider permanent awnings as part of a building.

A-51,01 {42) FamiLy. The intent of this definition isto clarify the use of the word “family” in
reference to s. ILHR 51,01 (102a); it is not intended as a variance to the definition stated
under s. ILHR 51.01 (102a) {b).

A-51,01 (67a) HABITABLE ROOM. It is the intent that rooms designated as recreation, study,
den, family room, office, ete. and providing the only space for living and/er sleeping are con-
sidered habitable rooms,

A-51.01 (115) SETBACK. The intent was to not in¢lude gutters, downspouts, outdeor lighting
fixtures, signs and similar attachments as parts of a building.

A-51.01 (121} STORIES, NUMBER OF. For further clarification, refer to A-51.02 (14).
A-51.01 (144) WaLL (DIVISION).

{a) Building diviston wall is intended to denote a wall construeted in a manner sufficient to
meet requirements for a party wall [see “Wall (Party)’? and i3 acceptable as a dividing
wall or enclosing wall when determining the volume of a building as referred to in ss,

ILHR 50,07, 50.10 and 50.12,

(b) Fire division wall i intended torelate to construction that provides separation between
portions of a building to satisfy allowable floor area limitations, separation between 2
classes of construction, or segaration of hazardous occupancies. For other separatlons,
see “occupancy separations” and isolation of hazards sections of this code.

A-51.01 (151) WaLL (PARTY). It is intended that a property consisting of joining plotted sub-

divisions owned by one individual, that can be owned by separate individuals, is included in
the definition of party wall,
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A-51,02 (14) DETERMINATION OF NUMBER OF STORIES. The following illustrations are pro-
vided to give visual aid to this rule and the definition of 5. ILHR 51.01 (121) Stories,

Number of,

—

S Eirst [loor
¥ ; ]
%
T /4
r

Croupd floor

—kxit discharce pgrade

Exit discharge grade - —

Yote: X = 3'-0" (raxinum)
¥ o= 3T-0" {taaxleun)

Ground flaor

q

First floor
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A-51.03 (5) (a)} EXTERIOR MASONRY CONSTRUCTION, The lollowing Figures 1, 2, 3, 4, 5A and
5B illustrate typical details for various wall construction alternatives, which satisfy the in-
tent of this rule for Type 5—Exterior Masonry Construction,

v

This Flpure 11lustrates Typical Bezails
for an Exterior ¥all. The Same Details
aTso are Applicable tu Interfor Walis,

MO
SN

Ruequired ilourly Rating for
Wall Achleved by Maseacy

Conpuoaent C———
— e
l

Hodtoed Leduer Board
wlih Joist Hangars

Nnto: N
Masonry wall must be bateralisy
supported by lorisontal
structural cospanents oirly
{lic., Vloor, TToorfeeiling
ur roof feel) [y assemhlivs),
Mprionat (urringfinsulalion
svsten, i6 us<d, cannnt e
usyd to provide Tequired —
Tnteral suppert for rasoney
wali,

Uptivmal Furring?
Insulation Svsien

’ FIGURE 1
Single Wythe Masonry Wall
(Bearing Condition)
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This Figure Tllustractes Typleal Details
for an Exterier Wall. The Saze Deatails
also are Applicable to Iaterior Walls,

Standard Jalst Anchors
A 5'-0" ofe Nalled to
Solid Rridping

X

'y

—l
—

Required Hourly Rating for Wall
Achieved by Masonry Compenent

A

Soukid Bridgieg at
Lateral Swhor Lorations

Notoe:
Hisonry wall must be baterally
suppurted hy horizental
stractural coapononts only
(o, floor, floorfeciting
or poolfeciling assechifes).
Fvsulation

Opriomal fercing - : ptional Parriogd
svsten, i1 uwed, ¢ a Al . .
L ! t o Inxulatfun Svsten
used o provide re b e H

Tatvral support for suasonry
wall.

FIGURE 2
Slnrgle Wythe Masonry Walt
(Non-Bearing Condition)

Register, August, 1985, No. 356 .




DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 409

Appendixz A

This Flgure 1llustrates Typical Details

for an Exterior Wall.

The Saee Details

also arv Applicable to Interier Walis.

S

fuguired flourly Rating for
Wall Achleved by Masonry
Cozponent

Note:
Masonry wall rust be
laterally supported by
horlzontal struttural
eesponents ohly (i.e.,
fFloer, fluarfcelling or
roof feeiling assem=bllos).
bptional Fureing/
fnsulation systaen, i
used, .cannet be dsed tu
pravide requited laterad
suppart (or sasanTy wall,

h S N~
\\w\\ e

\1’\—
Bolted Laedper Board

with Jdoist fangars

Ut Tl Terr g/
Lpsulat lon Syvsten

FIGURE 3

Multi-Wyihe Masonry Wal
(Bearing Condition)
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This Figure Illustrites Typical Details
for an Exterior Wall. ‘The Sare Detalls
also are Applicable to Interior Walls.
Standard Jofst Anchors
SN Y \ A 47-0" nfe Nailled to
\ ~ q solid Bridging
NUNNNNS
, St e

Required Hourly Rating lor
Wall Achieved by Misonry
Cosponent

L

Solid By ldging at
Latvral Anchor Lacations

M

Tateral iy supportod by
borfzuptal stroctural
verpinents vnly (e,
Ioor, Fioarfeciling or
roolfeeiling . abl oS0,
upt lonal turripe/

[SIETIE NI
used,
provids

pt vl Yarrinef
Tnsualat Ton Skl

1 osvsles, 0

1 he nsed Lo

foquiead Tatarad
support dor roeionry wall,

FIGURE 4
Multi-Wythe Masoory Wall
(Non-Bearing Condition)
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This Figure Illustrates Typical Details
for an Exterior Wall, The Sare Details
are also Applicable te Interior Walls.

411
Appendiz A

—A A--Hin, 67 Xestnal Maseary

. ~.:‘\ N ‘/_

Nt
Hasonry wall cust e
Titersl 1y supported
by horlzontal structorad
coaponents only {i.e.,
(loer, [loorfeciling,

Ruequired Tearly Kating fTur
Wall Achiveed by Bearing Wall
Compinent Unly

Merhrane of Roquiced Honrly
fated Hall Systen Vannot he
Vvinlated by Attarhzent of
Norizonti] Seructarel tuspoaenes
fhyve, tloor, shorfoeliing or
rool feeiling asserhilices)

cont foeei LD ass
Masonry vanuet relv
upen the back-up wall
component for baterad
suppoTt.

S
Liesde oo aip

Z:—._ -
e |
-

W

FIGURE 5A

Combinalion Magonry/Frame Wall
(Bearing and Non-Bearing Condition)
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Thls Figure [llustrates iyvpicval Details
for an Extertar Wall.,  The same Betails

also are Applicable o Ingerior Wills.

i

Hinirns &Y Noainal Msenry

Required Mourt itfan Lo Wall
Achivved by Fearine Kl Cospoment
intwv

Beipai ryd Ther v Batad
volke Disvent Pens
itopodnt ot Attaelement o larizsoatal
Stractirad ocponent diaoo, Pleor,
Floaptt.j
biivag Ihe
o ponent

Nt
Masenry wall cost e
lateralls supparted by
finrizantad sreactural
compencits ouly Ciava,
tivor, tieorfoeiline or
ront feciline asseablies) .

el TelY A

the boeb=up wall

venpagent for

taleral support.

fog v Reant JUCE L B Asson—
ey Horlzontal Stracieead
Mar e st Least the
soratine prircd tor ths
watl

Masonry

FIGURE 5B
Combinalion Masonry/Frame Wall
{Bearing and Non-Bearing Condilion)
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A-51.15 {6} EXAMPLE TO DEYFRMENE

Appendix A

TOTAL AGGREGATE EXIT WIDTH.

5 100 Type No. 1 sprinkiered construction,
4 4030 Aggrogate exit width required fron a floor
into the stairwell Is 3O inches per 1001
3 500 peaple on that floors f.e,,
2 200
1 o0 . Sth floor to stairsell = 3 x 30 = 90"
B 7 rade
1 F;/ 100 ath floor to siairsell = 4 & 30 = 1207
B
= 3ne rd floor to stajrwell = 5 x 30 = 150"
ann
el
Tatal stalr width regqulireds
sth to 4th - 3100 persons (1R07) % 30"/100 persens = 907
4th to 3Ird - [&00 persvns (1007) + 300 persons (507} 3074104 persans = 145"
Ird to 2nd — {500 persons (100™) + 400 per<ons (507) ¢ 30N persons (1573}
1070140 persons = 232,57
2nd to Isc ~ {200 persons {1002 + 500 persoms (507 4 400 persens (257) 1

IN"/00 persons

= 1RS™ (Use 132,57y

1sL to exterior - [600 persens (1007) + (200 persons + U0 personst (507) +
{500 persons + 300 personsy (257)] YAI00 persens = 2857

Bl to Ist -

I persons
B, 1o Hl = | 36 puersans (L0
H! tu H-,

Stale whith regnired fron ]il o

path to exit [1nd 31,16 (2) G,

A-51.161 EXIT DISTRIBUTION. The followin,
in determining proper exit distribution:

(10 persons (1007 + 500 persons £507) + 300 pursens (25711

= W5 (Ise 1307

Y % AN persuns (0717 A0/ persons = 1507

A00 prersons (A7) U100 persens = 10

P~ P30 s stadr coneot Jecrease in whith afony

g diagrams are provided to aid building designers
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LUCEEST OF E13T8

uiviram Cistizcs = Oce-®ald of Efugienl
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Diagonal of the
area served

Leasa Space

Exit Separazion May 8¢ Based on Trovel Dixtance

in Carrida

Lease Space
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A-51,22 F1RE EXTINGUISHERS, The following information is taken from the National Fire Pro-
tection Association Standard #10-1984 - Portable Fire Extinguishers, The information is
provided to assist building designers in determining the number, type and location of fire
extinguishers needed to comply with the provisions of the standarg.

14 Classification and ratings of fire extinguishers.

1-4.1 Portable fire extinguishers are classified for use on certain classes of fires and rated for
relative extinguishing effectiveness at a temperature of plus 70°F by testing laboratories.
This is based upon the preceding classification of fires and the fire-extinguishment poten-

tials as determined by fire tests.

1-4.2 The clussification and rating system described in this standard is that used by Under-
writers Laboratories, Inc., and Underwriters Laboratories of Canada and is based on extin-
guishing preplanned fires of determined size and description as follows:

Class A Rating -— Wood and excelsior.
Class B Rating —- Two-inch depth n-heptare fires in square pans,
Ciass C Rating — No fire test. Agent must be a nonconductor of electricity.
Class D Rating — Special tests on specific combustible metal fires.
1-5 CLASSIFICATION OF HAZARDS.

1-5.1 Light (low) hazard. Locations where the total amount of Class A combustible materi-
als, including furnishings, decorations and eontents, is of minor quantity. These may in-
clude buildings or rooms occupied as offices, classrooms, churches, assembly halls, ete, This
classification anticipates that the majority of contents items are either noncombustible or
so arranged that a fire is not likely to spread rapidly. Smail amounts of Class B flammables
used for duplicating machines, art departments, ete., are included provided that they are
kept in closed containers and safely stored,

1-5.2 Ordinary (moderate) hazard. Locations where the total amount of Class A combus-
tibles and Class B flammables are present in greater amounts than expected under light
(low) hazard occupancies. These occupancies could consist of offices, classrooms, mereantile
shops and aliied storage, light manufacturing, research operations, auto showrooms, park-
ing garages, workshop or support service areas of light (low) hazard cccupancies and ware-
houses contatning Class I or Class IT commodities as defined by NFPA 231, Standard for
Indoor General Storage.

1-5.3 Extra (high) hazard. Locations where the total amount of Class A combustibles and
Class B flammables are present, in storage, production use andjor finished product over and
above those expected and classed as ordinary {moderate} hazards. These occui:»ancies could
consist of woodworking, vehicle repair, aircraft and boat servieing, individual product dis-
play showrooms, product convention center displays, storage and manufacturing processes
suc{ as painting, dipping, coating, including Aammable Hquid handling. Also included is
warehousing of, or in-process storage of other than Class I and Class 1T commodities,

3-2 FIRE EXTINGUISHER S8IZE AND PLACEMENT FOR CLASS A HAZARDS.

3-2.1 Minimal sizes of fire extinguishers for the listed grades of hazards shall be provided on
the basis of Table 3-2.1 except as modified by 3-2.3. Extinguishers shall be located so that
the maximum travel distances shall not exceed those specified in Table 8-2.1, except as
modifed by 3-2.3.

3-2.1.1 Certain smaller extinguishers which are charged with multipurpose dry chemieal or
Haton 1211 arerated en Class B and Class C fires, but have insufficient effectiveness to earn
the minimum 1-A rating even though they have value in extinguishing smaller Class A fires.
They shall rot be used to meet the requirements of 3-2.1.

3-2.2 Up to one-half of the complement of extinguishers ag specified in Table 3-2.1 may be
replaced by uniformly spaced 1% inch hose stations for use by the oecupants of the building.
When hose stations are so provided they shall conform to NFPA 14, Installation of Stand-
pipe and Hose Systems. The location of hose stations and the placement of fire extinguish-
ers shall 11)16 in such a manner that the hose stations do not replace more than every other
extinguisher.

3-2.3 Where the fToor area of a building is less than that specified in Table 3-2.1, at least one
extinguisher of the minimum size recommended shall be provided,

3-2.4 The protection requirements may be fulfilled with extinguishers of higher rating pro-
vided the travel distance to such larger extinguiskers shall not exceed 75 feet.
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Table 3-2.1
Light Ordinary Extra
(Low) (Moderate) (High)
Hazard Hazard Hazard
QOccupancy Qeccupancy Occupancy
Minimum rated single
extinguisher 2-A 2-A 4-A
Maximum floor area per unit
of A 3,000 sq. ft. 1,500 sq. ft. 1,000 sq. ft.
Maximum floor area for
extinguisher 11,250 sq. It, 11,250 sq. ft. 11,260 sq. ft.
Maximum travel distance to
extinguisher 16 it. 75 1t. 75 ft.

*Two 2} gal water type extinguishers can be used to fulfilt the requirements of one 4-A rated
extinguisher.

A 52.07 (11) ACCEPTANCE OF THE ATRIUM SMOXE CONTROL SYSTEM, The following is a re-
print of an approved test procedure:

Acceptance test procedure for the atrium smoke management system.

1. All testing shall be in the presence of a representative from the department.

2. All exhaust and supply-air systems shall be aperationally balanced and tested. Complete
air-halance reports shall be recorded on each piece of equipment, all exhaust inlets, and ali
supply outlets.

8. Each automatic initiating device shall be tripped to observe proper function. This test
shall be performed on both normal and emergency power.

4, Each manual switch and override shall Be tripped to observe proper function. This test
shall be performed on both normal and emergency power.

5. All indicator lights shall display the appropriate detection and operating status.

6. Select a location on the first floor apf)roximately B ft, outside the perimoter of the atrium
opening. The location shall be acceptable to the department’s representative,

7. Prepare three two-minute smoke bombs.

8. Ignite all three smoke bombs. When they becore fully active, manually activate the
atrium smoke-management system,

9. Observe and record the results,

10. After all smoke hasbeen cleared, select an additional locatioﬁ on anupper level accepta-
ble to the department’s representative.

11. Prepare three more two-minute smoke bombs.

12, Ignite all three smoke bombs, When they become fully activated, again manually aeti-
vate the atrium smoke-management system.

13. Observe and record the results.

14, Acceptable performance shall be movement of the smoke from the source into the
atrium and out through exhaust at the top of the atrium, Smoke migration down the cortidors
shall be limited to no more than a light haze at a point 25 {t from the source, Furthermore, tke
balconies around the perimeter of the atrium shall maintain a smoke-free zone.

15. Upon the successiul completion of these tests, a signed and dated copy of the depart-
ment's acceptance shall be filed with the test records and a copy shall be maintained with the
quarterly test log. .

16. A copy of this acceptance test procedure and all plans, specifications, and ealeulations
for the building shall be maintained with the quatterly test log.
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AB2.015 F1RE CLASSIFICATIONS. The following informalion is provided to assist building own-
ers and designers in determining the fire classifications of typieal building usage or ccen-

pancy:

FIRE
CLASSE-
FICATION

DESCRIPTION
OF FUEL LOAD

TYPICAL EXAMPLES

Low Buildings or structures used for

Hazard the manufacture or storage of

erages, brick and masonry, ce-
ramic products, gypsum, food
produets, glass and metals,

noncombustible or low hazard ma-
terials, that do not ordinarily burn
rapidly, such as but not limited to
asbestos, chalk, non-alesholic bev-

Metal fabricating and assembly; offices;
foundries; water pumping and waste wa-
ter treatment plants; schoolrooms;
churches; assembly halls; telephone ex-
changes; and similar occupancies with
slight combustibles,

Moderate
Hazard the manufacture or storage of

meoderate hazard materia

Buildings and structures used for

which
are likely to burn with moderate
rapidity, but which do not pro-
duce either poisonous gases, fumes
or exploaives, such as but not lim-
ited to; ¢loth, burlap and paper
bags' bamboo and rattan; canvas
and feather belting; baskets: books
and paper in rolls or packs; boots
and shoes; buttons; cardboard and
cardboard boxes; clothing; cord-
age; furniture; furs; glue, muci-
lage, paste and size; linoleum; silk;
soap; sugar; tobacco, clgars, ciga-
rettes and snuff; and wax candles.

Mercantile storage and display; auto
showrooms; aircraft storage; Hght manu-
facturing; warehouses not classified as
low or high hazard; school shop areas;
leather ename]inﬁ or japanning opera-
tions; livestock shelters; lumber yards;
motor vehicle repair sho?a; petroleum |
warehouses for storage of lubricating oils
with a flash point of 200°F. or higher;
photo engraving operations; public ga-
rages; stables; and upholstering and
maftress manufacturing,

High Buildings and structures used for

Hazard the storage, manufacture or

or explosive pr
duce poisonous fumes or explo-
sions; highly corrosive, toxic or

quids or chemicals producing

which result in the division of

te spontaneous Ignition.

processing of; highly combustible
ucts or materials,
which are likely to burn with ex-
treme rapidity or which may pro-

noxious atkalies, acids or other -
fiame, fumes, poisonous, irritant er
corrosive gases;.matenals roduc-
ing explosive mixtures or dusis or

matter into fine particles subject

Woodwerking; atreraft servicing; ware-
houses with material piled 15 feet or
higher in solid piles or 12 feet or higher
in piles with horizontal channels; ammu-
nition, exg]oaive and firework manufac-
ture; artificial flowers and synthetic
leather manufacture; acetylene gas and
gases under pressure of 15 pounds or
more and in quantities of greater than
2500 cubie feet; celluloid and celluloid
products; cereal; feed, flour and grist
mills; cotton batting and waste pro-
cesses; eotton apparel making; dry
cleaning establishments using or storing
more than 3 gallons of gasoline or flam-
mable liquids with a flash point under
100°F, or more than 68 gallons of flam-
mable liquids with a flash point between
100°F, and 140°F.; feather renovating;
fruit ripening processes; grain elevators;
hydrogenation processes; industries em-
ploying solids or substances which ignite
or produce lammable gases on contact
with water; sforage of kerosene, fuel, lu-
bricating olls and combustible liquids
with a flash point under 200°F,; match
manufacture and storage; metal enamel-
ing and japanning; nitroceliulose film ex-
changes and laboratories; paint and var-
nish manufacture; petroleum
manufacture; processing of paper or
cardboard in loose form; pyroxylin prod-
;lmt storage and manufacture; and smoke
ouses,
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A-52.04 REQUIREMENTS FOR BARRIER-FREE ENVIRONMENTS, The following itlustrations are
provided to give the designer visual alds for making facilities accessible.

WHEELCHAIR DIMENSIONS

27

L]

| 43"

TURNINKG SPACE DOORS IR SERIES

18" Mintouz, 24" Preferred

L |

75"
180-360° Turn

Nuors in serios should be hinged on the
sane side and should swing in the sare
direction, A ninfoun of 18 inches of clear
space should bhe provided on the door kaoh
side of the deor.  The tengih of the
vestibule shiuld he a nininus of 78 inches.
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EXAMPLES OF ACCESSIBLE TOILET COMPARTMENTS
A8 SPECIFIED IN TABLE 52.04-A

+ 78" Min,
e

Recormiended fixtures:

36" 1. Elongated bowl;
¥in. 2. Wall rounted.

Note: These are exarples of
toilet raoom comparteents vhich are
located within accessible toilet
rooas.

' 78" Min. I
) I 78" Hin, I
42"

-+
- = " @] B
_+_. 36" +

_4_ 72" Min. _+_ _+_ 57" Min.
48"+ | ++

Min, 3z 541
@ Hin,
T | C |

The door of the 54" x 57"
water closet compartment
having a frontal appreach
should not aligrn with the
placezent of the water closet,
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EXAMPLES OF ACOESSIBLE TOILET ROOMS
CONTAINING ONE LAVATORY AND ONE WATER CLOSET
I 60" Hin, l
60" Min.

optional

door

location

: &0 Min, F
<

opLona1 - 66" Min. _52 “a,, eptionad
locatfon 'f 2 s door

Note fl: These exapples of accessible toilet roons ray he used in

Alnczefon
1

health cave facilities in that sufficfent rven for the attendant is provided.

Note ¥2: These exanples nay be codified by subsrituting pocketr sliding
doors for the sving doors showvn in the exanples. Surface-tounted hardware
is recozzended for pocket sliding doers.
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A-52.04 (8) (a) SITE REQUIREMENTS — PARKING SPACE IDENTIFICATION, The following is are-
print of Wisconsin Department of Transportation’s administrative rule, s, Trans 200,07,
dealing with the signage for parking spaces designated for the physically disabled:

Trans 200,07 Haudicapped parking signs. (1) PURPOSE. The purpose of this seetion is to de-
fine and illustrate the design, size and installation requirements of the official traffic signs
required under s, 348,503 (1), Stats., related to reserved parking spaces for handicapped
persons.

(2) 816N DESCRIPTION, (a) The sign shall consist of a white rectangle with longer dimension
vertical, having green message, a green arrow, if required under this section, and a blue and
white lntfrnat.lonal symbol {or the barrier-free environments, The sign may be reflective or
nonreflective.

{b) The sign shall include the words “‘reserved parking" and the words “vehicles with VET
or DIS plates or state disabled card” or other words with a similar meaning.

{¢) Thesize of the sign shall be not fess than 12 inches by 18 inches. When used on a highway
:h‘ltl]]l a speed limit of more than 85 miles per hour, it shall be not less than 18 inches by 24
inthes.

(d) A right arrow, left arrow or the words ““This Stall” or similar wording shall be included
near the bottom of the sign.

(8) StGN PLACEMENT. Each sign shall be erected on an adequate support, On highways, the
vertical distance from roadway to the bottom of a sign shall be not less than 7 feet, except
when overhead obstructions necessitate a lower height, In oﬁ-highwaﬁ parking lots, the
vertieal distance from the parking lot surface, or top of curb if any, to the bottom of a sign
shall be not less than 4 feet, A single sign with the message “This Space” or similar wording
shall be used to designate a single reserved space. At least 2 signs are required for multiple
reserved spaces, When 2 signs are used theﬁ shall be located at the outermost limits of the
spaces reserved and, by arrow, designate the location of the reserved spaces.

{a) A sign shall be located at the end of an angled or right-angled space and shall be set to
face a motorist entering the space.

(b) When the reserved space Is parallel to the edge of a r(;adway, a sign shall be éet at an
angle of approximately 30° degrees with the lino of traffic.

‘(4) Signs which are in place prior to the effective date of this section may remain in place
and have the same effect as the signs described herein for B years alter the effective date of
this chapter provided that they include the international symbol for harrier-free environ-
ments and the wording required under (2) (b} either as part of the original sign or on a sup-
plementary placque or placques, The requirements under (3) do not apply to these signs,

{5) ExroRCEMENT. The provisions of this rule shall be enforced by order of the department,
District transportation directors shall be responsible for the issuance of all orders regarding
noncompliance.

A-52.04 (3) {b) SITE REQUIREMENTS — CURB RAMPS. The [oliowing is a reprint of 5. 66.616 (3}
{a), Stats., dealing with the design and construetion of curb ramps:

(&) Curb ramping shall be of permanent construetion. The ramp shall be at least 40 inches
wide, The sides of the ramp shall slope from the sidewalk or apron elevations to the ramp
elevation with the widest gortion of the side slope not less than 18 inches nor more than 24
inches wide at the curb. The ramp slope may not exceed one inch vertical to 12 inches hori-
zontal from the flow line elevation of the curb, The curb opening shall be not less than 40
inches nor more than 80 inches wide at the flow line of the curb, The taper of the curb from
the top of the curb to the flow line of the curb at the curb opening shall be not less than 18
inches nor more than 24 inches wide. The ramp shall be bordered on both sides and on the
eurb ine with a 4-inch-wide yellow stripe or with brick of a contrasting color,
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A-+52,04 {3) (a} Parking spaces. Where parking spaces are provided,
accessible parking spaces, at least 12 feet wlde, shall be provided and
destgnated as specified in Table 52.04-A. Access ramps or curb ramps shall not
be located in the accessible parking space or any cother parking space.

Parking

Parking :
* for disebled

2

—lo parking

=

FLCurh Rarg

a—alk —»

| Sidewalk
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EXAMPLES OF GRASPABLE HANDRALLS

A-52,046 (3) (4) 3. and
(7} ()

The handgrip portion of

the handrail, if round,
shall be not less than
l-i/4 in, nor more than

2 in, in dfarneter. If the
shape of the handrail is
not round, then the larger
dimension shall be not core
than 2 in.

1f handrails are counted
adjacent to walls or other
surfaces, provide a 1-1/2
in. - 2 in. clear space
between the surface and the
handrail, The handrail and
the surfaces adjacent to
the handrail shall be free
of any sharp or abrasive
elements.

|

2”

| to suit design |min. [max.|

"t

1"

-—

handrail
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A-52.04 (4) (b) LIFTS FOR THE PHYSICALLY DISABLED, Information for lifting devices for the
physically disabled and procedures for approval may be obtained from the Division of
Sa%;ty and Buildings, Bureau of Technical Services, Elevator Section, P.0. Box 7969,
Madison, Wisconsin 53707,
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1LHR 52.04 (8) TOILET FACILITY DETANS, {a) Accessible foilef rooms and compariments. Acces-
sible tollet rooms and tollet compartments shall be sized to privide ease of access, usability

and uninterrupted mobility, Fixtures, doors and other obstructions gshall be arranged to in-
sure accessibility.

The space underneath lavatories can be utilized in sizing a toilet room for aceessibitity.

10”4
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ACCESSIBLE TOILET ROOMS

It is recormended that grab bars be fronm
10 to 42 inches in length and loccted no
zore than 12 inches fran the back wail.

2]

/ 12 Hax.
)ﬂf’il"k

/

/4

S|

e & [,
RN e Max.,
Max. -
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ACCESSIBLE BATHING FACILITIES
36" 10" -
36" Min. -
OHin.
+ B
T /a: T g
N e — -/
Side Elevation - Bathtub Eud Elevation - Bathtub

60"

turning

These diagrans are exaupies of accessible bathroouns which ray be uzed
for motels, hotels, hospitazls and nursing hores.
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ACCESSIBLE BATHING FACILITIES

Sevtivn View — Shower

Plan View - Shower

A
turping
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EXAMPLES OF ADAPTABLE BATHROOM LAYOQOUTS
FOR RESIDENTIAL LIVING UNITS
{not including hotels and motels)

L 36" 1.

60"

108"

1
4

42"

These examples may be modified for accessibility by using outward
swinging doors or pocket sliding deoors.
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EXAMPLES OF ACCESSIBLE WATER COOLERS

]| ~|—2"- 3" min.

J-0"max.

cantilevered

—1-5” -1-7”

drinking fountain

3'_,0:: i

4!_ 03

built in

clear floor space

drinking fountain

A-52.04 (11} {(a) 4.a.
Wall and postrounted
cantilevered units
shall have a clear knes
space between the bottoez
of the apron and the
floor or ground at
least 27 inches high,
32 inches wide, and

17 inches to 19 inches
deep.

A-52.04 (11) (=) -5.
'Alcoves'. Water

fountains and water
ceolers shall be located
complétely within alcoves,
or pesitioned so as not

ta encroach inte pedestrian
walkways. Alcoves shall
be not less than 32 inches
in width and 18 inches

in depth.
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EXAMPLES OF ACCESSIBLE WATER COOLERS

A-52.04 (11} (a) 4.b,

Free-standing or built-in units
not having a clear space under
them shall have a ciear floor
space at least 36 inches by
48 inches that allows a person
in a wheelchair to make &

" 'parallel.

] 37_011 T
+—face of
‘+. {  alcove
o . A9 :
N :
& | —free standing
bt M unit,
—t -

clear ficor space LR

free standing free standing
or wall hung  or wall hung

drinking fountain ~ drinking fountain
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INTERNATIONAL SYMBOL FOR BARRIER-FREE ENVIRONMEKTS

- Register, August, 1985, No. 356







DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 431

A-53.11 (4) (c) Increase

in roof loads. The followin,

Appendix A

g design provisions may be used to deter-

mine the increase in roof loads as required by this seetion.

ROOF SHAPES

)

a

Lover level of multi-level toofs (vhen upper reof 1s part of the sare building
or on an adjacent building not more thapn I5 feet away).

SXOW LOAD DESTRIBUTIONS AND COEFFICIENTS, LINITATIONS

W

i b

when

when
W=2h

when

u

h

g
w

a

lll

Php b T
the b
illlnlnlilh

2h
10h

15 = < 1.0 use Cs 1.0

15 -2 > 1,0 use C. - 3.0%

o= N =

h< 5 ftuseW
h > 15 ft use W

10
30

difference of roef heights
roof live load in psf [ind
width of drift froo higher

distance between buildings <

in fr.

53.11 ¢4)]
building in ft.
15 ft.

Design upper roof for leads applicable to single-level toofs.

*an uppor limit of 3 times the baslc roof load has been suggested.

It should he

noted, however, that higher loads have been observed where an upper roof was very

long (ceasured perpendicularly to the step between the upper and lower roofs).

On

the other hand, for relatively short upper roofs (say less than 50 ft), a reduction
belov the calculared C5 vatue ray be judped adequate by the desigmer.
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ROOF SHAPES

Valley areas of two-span and wulti-span sloped or curved roofs

] az

r Ey L] >
] az
31 v 2

SNOW LOAD DISTRIBUTIONS AND COEFFICIENTS, LIMITATIONS

CASE T
CASE 11
[Hlll
11
i
I
i
L AT T e
dThg T T
case 11T T oo
b
—
For both a) and a; < 10° use Case 1 only; otherwise use Case I, II
and TIL
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ROOF SHAPES

Reof areas adjacent to projections and obstructions on reofs

SNOW LOAD DISTRTIBUTIONS AND COEFFICIENTS, LIMITATIONS

when 10 2 < 1.0 use ¢_ = 1.0
4 5

when 10 B3 2,0 use ¢ = 2.0
g £

when & < 36- use ¢_ = 1.0
5
H=2h

when h < 5 ft use W= 10
when h > 1% £t use W = 30

h = height of projection in ft.
g = reof llve load in psf

w = wldth of snow drift in ft.
L = length of projectien in ft.
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ROOF SHAPES

UPPER ROOF

LOWER RCOF
-~

lower of wulti-level reofs with upper roof sloped towards lower roof,
vhere a exceeds 10°. .

SHOW LOADR DISTREBUTIONS AND COEFFICIENIS, LIMITATIONS

LOAD RROM
SLIDING SKOW

DRIFY LOAD

Hygreplalptpgri8a

Design lower reef for loads applicable te multi-level roaf plus z portion
ef the sliding snow from the upper roof.%

Desipn upper roof for loads applicable to single-level roofs.

*Where snow is 1ikely to slide onto a lower roof fron am upper roof, the
lower reof should be designed for the load as provided for multi-level

teofs plus an additional lead produced by the snow that may slide from the
upper roof. Tt is not possible to provide coefficients for this situation,
but the following guide is recomzended., Because of the remate probability
that both upper and lower roofs will have their full load over the full areas
simultaneously when sliding accurs, it may be assumed that the lower roof
would he carrying its full load and that sliding of 50% of the total weight
of the applicable uniforely distributed snow load from the upper roof would
occur.,

4
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Heating, Ventilating and Air Conditioning ILHR 64

A-53.11 (4) (d) Roaf Designed for Conlrol Flow Drainage, This section refers to the require-
ments of the Plumbing Code (ch. ILHR 82) for storm drain sizes where contrel flow drain-
age roof design is nsed, The following information from the plumbing cede is provided for
use by the building designer: ’ : .

Partial Reprint of s, ILHR 82.36 (4) and (5)

(4) LLOAD ON DRAIN PIPING. (a) Slorm waler drainage. The load factor on
storm water drain piping shall be computed in terms of gallons per min-
ute or on the square footage of the horizontal projection of roofs, paved
areas, yards and other tributary areas.

(b} Continuous flow devices, Where there is a continuous or semicon-
tinuous discharge into the storm building drain or storm building sewer,
as from a pump, air conditioning unit, or similar deviece, each gallon per
minute of such discharge shall be computed as being equivalent to 26
square feet of roof area. '

(6) SELECTING SIZE OF STORM AND CLEAR WATER DRAIN PIPING. (a)
Horizontal storm waler drain piping, The pipe size for horizontal drain
i)iping for storin water shall be detemined from Tables 82.36-1 to 82.36-

Table 82.36-1

MINIMUM SIZE OF STORM WATER HORIZONTAL DRAIN PIPING
SERVING ROOF AREAS

- Pipe )
Diameters Maximum Roof Areas (in square feet)
(in inches)
Pitch of Piping Per Foot
1/16 inch % inch ¥ inch % inch
3 650 910 1,300 1,820
4 1,300 1,950 2,990 3,770
5 2,470 3,640 5,070 7,020
6 4,160 5,980 8,320 11,700
8 9,320 13,000 18,200 26,000
10 17,680 24,700 33,800 50,440
12 27,300 41,080 57,200 81,900
15 52,000 72,800 105,300 | 146,640
18 85,300 121,550 174,200 247,600
21 156,520 179,660 256,880 374,400
24 187,200 261,660 382,200 546,000

Note: Divide square footage by 26 to obtain flow in gpm.
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ILHR 64 Heating, Ventilating and Alr Conditioning
Tahle 82.36-4
MAXIMUM CAPACITY OF STORM WATER
HORIZONTAL DRAIN PIPING FLOWING FULL
Pipe ' ¥ :
Diameters Maximum Capacities in Gallons Per Minute
(in inches) ' —
. Pitch of Piping Per Foot

1/16 inch % inch _ Y inch % inch
3 : 25 35 60 T0
4 50 75 115 145
b 97 140 195 270
6 160 230 320 450
8 355 500 760 1,000
10 680 950 1,300 1,940
12 1,050 1,680 2,200 3,160
15 2,000 2,800 4,060 5,640
18 3,300 4,675 6,700 9,500
21 6,020 6,910 9,880 14,400
24 7,200 10,060 14,700 21,000

(b) Vertical conduciors for storm waler. 1. A vertical conductor for
storm water shall not be smalier than the largest horlzontal branch con-

nected thereto.

2. Vertieal conductors shall be sized in accordance with Table 82.36-5
or the diameter D, where

Where,

D= 1128 'f_A

X

A = the area of the roof in square feet

X = 300 square feel per square inch for a roof covered

with gravel or slag and with a pitch not exceed-
ing % inch per foot; or

It

250 square feet per square inch for a roof covered

with gravel or slag and with a piteh of greater

than % inch per foot; or

Il

200 square feet per square inch for a roof with a

metal, tile, brick or slate covering and of any

piteh.
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Table §2.36:8
MINIMUM DIAMETER OF VERTICAL CONDUCTORS

Type of Roof

Maximum Roof Areas (in square feet)

Pipe Diameters (in inches)

Y

3

4

b

6

Roofs covered with
gravel, slag, or similar
material and with a
piteh of %” per foot or
loss,

Roofs covered with
gravel, slag or similar
material and with a
pitch greater than %"
per foot,

Roofs covered with
metal, tile, brick, slate
or simtlar material and
of any pitch.

1,646

1,220

975

2,120

1,770

1,415

3,780

3,150

2,620

5,885

4,905

3,926

8,490

7,075

5,660

15,125

12,600

10,680

Note: Divide square footage by 26 to obtain fow In gpm.

A-53,16 LoAD CoMBINATIONS, 1t 18 the Intent of this section thal the loads specified in ss.
TLHR 53,10 through 53.14 be consldered to act in the following combinations, whichever is

critleal, for the design of the bullding frame, foundation or structural member:
1. Dead load plus live load.
2, Dead load plus wind load.

2. Dead load plus live load plus wind load.

4, Dead load plus live load plus crane loads,

Distribution of live loads which would cause the maximum sheat, bending moment or stress
in structural merbers should be investigated.
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A~53.64 WOOD FOUNDATIONS., The following illustrations are provided to give
visual aid to the limitationrs specified in this rule and te indicate the
three typical designs permitted by the rule.

Two ~story with full basement

BN

|1'3‘-£\|

Two-story with ground fleor

'——/—‘\‘ﬁ g

Three -story with wood foundatien
{No basement or crawl space)
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A-54,02 (4). EXIT DISTANCE, The following illustrations and text are provided
to explain the procedura and intent of using the trlangulation methed of exit
distance determination.

Exit travel must terminate at one of the followlng types of exits:

1. Standard exit to grade (Ind 51.15)

2. Enclosed stairways (Ind 51.17 and 51.18)
3. Horizontal exits (Ind 51.19)

4. Fire escapes (Ind 51.20)

Therefore, exit distance must be measured from one of these exit types. All
exits must lead to a street, alley or open court which is connected to a street
or alley.

26"

41

26"

63" ]

Total 1507 :

[ 320 .
| 1 b
L-J9 )
26

N
e

Parn or Exm

Ny
4~\\\

Procedure:

1. Beginning at designated exit type, measure required exit distance
(100 feet, for example) at right angles to and parallel with {on both
sides) the exit.

2. Connect end points to forn the "exit triangle.”

3. All areas within the triangle are within the required exit distance
when traveling toward or zt right angles to rhe exit.

4. All the interior space of a building must fall within the "exit triangles™
formed by using the required exits for the building.

3. When measuring exit distance Ln stalzways, only the horizontal travel
distance is included in the determination.

A-57,02 (2) (b) VERTICAL DIVISION WALLS, See drawings and illustrations in s. A 51,03 (5) (a)

for typical floor/eeiling-wall connection details for vertical division walls, Disregard masonry

?jgn}gonents]ilshown in drawings when masonry is not used in the construetion of the vertical
ivision wall,
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A-57.07 (3) CHANGES OF ELEVATION WITHIN INDIVIDUAL LIVING UNITS. Section ILHR 57.07

(3} permits the steps, stairs and ramps within individual living units to conform with s, ILHE,

%}{.04 of the Uniforim Dwelling Code, The following is a reprint of the applicable portions of
at section:

ILHR 21.04 Stairs. Every exterior or interior stairs shall conform to the requirements of this
section.

(1) LANDINGS. (a) Irfermediale landings. Intermediate landings located in a flight of stairs
shall be at least as wide as the stairs and shall measure at least 3 feet in the direction of travel,
Trim and handrails may project no more than 8% inches into the required width,

(b) Landings al tke top and base of sfairs, A level landing shall be provided at the top and at
the foot of every stairs, The landing shall be at least as wide as the stairs and shall measure at
least 3 feet in the direction of travel.

(¢) Doors al landings, Where a door is provided at the head or foot of a stairs, a level landing
gn each side of the door shall be provided between the door and the stairs, regardless of the
GO swing.

1. Exception. A landing shall not be required between the door and the head of interior
stairs within a dwelling unit, provided the door does not swing over the stairs.

2. Exception, A sterm door or screen door shall be permitted to swing over an exterior plat-
form or sidewalk provided the platform or sidewalk is located not more than 8'4 inches below
the door silt and provided the platform has a length at least equat to the width of the door.

(2) HANDRAILS AND GUARDRAILS, (a} Handrails. Every stairs of more than 3 risers shall be
provided with at Ieast one handrail, Handrails shall be proyvided on all open sides of stairways.

(b) Guardrails, All openings between floors, open sides of landings, platforms, balconies or
po_lighes which are more than 24 inches above grade or a floor, shall be protected with guard-
rails, :

(¢} Handrail end guardreil delsils. 1. Height. Handrails shall be located at least 30 inches,
but not more than 34 inches, above the nosing of the treads. Guardrails shall be located at
least 36 inches above the upper surface of the ficor,

2, Open railings. Open guardrails or handrails shall be provided with intermediate rails or
an ornamental pattern to prevent the passage of a sphere with a diameter larger than 9 inches.

i 3}.1 Clearance, The clearance between the handrall and the wall surface shall be at least 1%
inches,

4. Loading. Handrails and guardrails shall be designed and constructed to withstand a 200
pound load applied in any direction,

5. Exterior rails, Exterior handrails and guardrails shall be constructed of metal, decay re-
sistant or pressure treated wood or shall be protected from the weather,

(3) Stamr DETAILS, Stairs shall meet the following requirements:
(a) Minimum width, Every stairs shall measure at least 3 feet in width.

(b) Headroom. Every stairs shall be provided with 2 minimum headroom clearance of 6 feet
4 inches. The minimum clearance shall be measured vertically from a line parallel to the nos-
ing of the treads to the ceiling or soffit directly above that line,

(3) TREADS AND R1SERS, Risers shall not exceed 8 inches in height, measured vertically from
tread to tread, Treads shall be at least 9 inches wide, measured horizontally from nosing to
nosing, There shall be no variation in uniformity exceeding 8/16 inch in the width of tread or
ir}égl:g height of risers. No flight of stairs shall exceed 12 feet in height unless landings are pro-
Y1 .

{d) Winders, Winder steps may be used in stairs where the length of the fread is at [east 3
feet and the winder tread measures at least 7 inches in width from nosing fo nosing at a point
one foot [rom the narrow end of the tread.

{e) Spiral slairs. Spiral stairs may be used as an exit stairs. The {read shall measure at least
26 inches from the outer edge of the supporting column to the inner edge of the handrail and at
least 7 inches in width from nosing to nosing at a point one foot from the narrow end of the
tread,

A-57.11 The intent of this section is to apply to floor levels not more than one story below
grade {af building).
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A-57.11 (1) (f) It is the intent of this subsection that each living unit needs only one means of
exit from within the unit and that the entire building be provided with no less than 2 exits,

A-59.14 (2) {c¢) Exit distance. See the information and illustration contained in A-54.02 (4),

A-50.19 (4) The standard is available from the National Fire Protection Association, Batter-
ymarch Park, Quincy, Massachusetts 02269,

A-60,24 Class A fires are fires in ordinary combustible materials such as wood, cloth, paper,
rubber, and many plastics, Class B fires are fires in flammable liquids, gases and greases.

A-80.35 See A-60.24.

A-60.36 (1) (a). See A-60.19 (4).

A-62.25 (1) CLEARANCE LIMITATIONS. The intent is to require the minimum 7 feet 0 inches
clearance only In traffie lanes and in all areas normally used by the public to leave from and
return to their vehicles,

A-62.50 FIRE EXTINGUISHERS. See A-51.22 for related information

A-B3.41 Form, Copies of the {ollowing form (SBD 5315) are available from the Division of

Safety and Buildings, P.0. Box 7969, Madison, Wisconsin 53707, This form may be used to
verify compliance with the illumination requirements of this seetion,
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KOTES AND INSTRUCTIONS

Finture sohechales st zocampany this form, or be shawn on the glans, or In 1M specifications. IF this foem 13 used in Eau of
Wheminatran plans, four copies of the form shad be whritied,

2. A complened 5818, Plans Approsal Appliaripn Form, mat socompary thes caloulitions i they sre submitted separately
from the buiding plans.

3. The Frst sheat of (W7 Jorm moust be s570d snid sea'sd by 2 Wiscarsin ragistersd brchitsct, sogineer or efectricat degigner if tha
108! ButFag yohume fs greater than 50,000 tutvic feet.

L Al electric dschargs Iighting most ezl the minimum poate f1ctor requiremants of Ind £3.40,

5. Use of form:
A CateulaTions are on B indvidusl £00m or arpa bacs

B. Enter so0m or arga disignaticn in co'ura (1), This cortmpacd 13 1he dasignetions shown on tha b lding Plans.
C. Cacu'ste the flost arez, in Sq. Ft, of the; p ter 2réa in oohumes {20,
D. Denaming the a¥oasbie “Watiy ) Ind 63.41. Eriter ths vahas I colurrin (3).

»

E. M_ttioly va'uein

ra 2] in cotumn (3}, Enzsr peodutt in eoturman (4),
F. Erter fintwre types} from fixture schied.?e in calunn (S) .
G. Ecter nurrber of fixtures of 22ch type, focated in the mo.m o 323, i eofura {6).
H. Enter the watizge for oee Fintuee of that fype in cehuma (75
L ARt phy va'ue in cotumn (6] by valog in ¢otuma (7). Enter product in coturre [BL

J. Tots) cotumns {4) 24d [B), enterirg sheet tota's a1 the botrom of each sheet, and th2 1ot of &'l haels at the battom of
the finsl seet

=

. Column (8) b 'erg 1048 st b fess than, or equst 1o, the bud g tetal in co'umn {4).

Register, August, 1985, No. 366




DEPT. OF INDUSTRY, LABOR & HUMAN RELI}\TIO}?I%A 443
ppendix

A-64.20. EQUIPMENT RATINGS AND SAFETY CONTROLS. The department recognizes the follow-
ing reference standards for the testing and installation of heating and ventilating equipment:

(1) American National Standards Institute, Inc., 1430 Broadway, New York, N.Y. 10018:
{a} GAS-FIRED ROOM HEATERS, Vol. 1, "ANSI Z21.11.1;
(b) GAS-FIRED LOW PRESSURE STEAM AND HOT WATER BOILERS, ANSI

1.18;

(c) GAS UNIT HEATERS, ANSI 721.16;
{d) DOMESTIC GAS CONVERSION BURNERS ANSI Z21. 17‘
(e) GAS APPLIANCE PRESSURE REGULATORS ANSI Z21.1
(f) AUTOMATIC GAS IGNITION SYS’PEMS AND COMPONENTS ANSI 221.20;
g) AUTOMATIC CAS VALVES, ANSI 721.2

{h) RELIEF VALVES AND AUTOMATIC GAS SHUTOFF DEVICES FOR HOT WA-

TER SYSTEMS, ANSI 721.22;
{i} GAS APPLIANGE THERMOSTATS, ANSI 721.23;
{j) GAS-FIRED DUCT FURNACES, ANSI 721, 34
{X) GAS FILTERS ON APPLIANCES, ANSI 721.3
{1 ?&ASS‘;IFIZRFD GRAVITY AND FAN TYPE DIREGT VENT WALL FURNACES,
N

(m) ZGAS-FIRED GRAVITY AND FORCED AIR CENTRAL FURNACES, ANSI

(n) GAS-FIRED GRAVITY AND FAN TYPE FLOOR FURNACES, ANSI Z21.48;
{0) gﬁigiRED GRAVITY AND FAN TYPE VENTED WALIL FURNACES, ANSI

(p) VENTED DECORATIVE GAS APPLIANCES, ANSI Z21.50;

{q) GAS-FIRED SINGLE FIREBCX BOILERS, ANSI 721,52,

{r) GAS-FIRED RIGH PRESSURE S’FEAM AND HOT WATER BOILERS (Inputs
not over 400,000 Btu/hour), ANSI Z

(s) DECORATIVE GA APPLIANCES FOR INSTALLATION IN VENTED FIRE-
PLACES, ANSI Z21,60;

(1) DIRECT GAS-FIRED MAKE-UP AIR HEATERS, ANSI 783.4;

(u} GAS-FIRED HEAVY DUTY FORCED AIR HEATERS ANSI Z83.5; and

(v} GAS-FIRED INFRARED HEATERS, ANSI 783.6,

(2)I ganadian Standards Association, Certification Division, Rexdale, Ontario Canada, MOW

(a) Solid-Fuel Fired Appliances for Residential Use, CSAB 366M,

(8) Energy Testing Laboratory of Maine, South Maine Vocational Technical Institute, South
Portland, Maine 04106,

(a) Testing for Safety —Requirements and Test Procedures for Solid-Fuel Burning Central
Heating Appliances and Combination Oil- and Solid-Fuel Burning Central Heating Appli-
ances, FTIM Standard #78-1.

(4) International Conference of Building Officials, Ine., 5360 South Workman Mill Road,
Whittier, California 90601:

(a) Research Commiftee Acceptance Criteria for Fireplace Heat Exchangers,
(5) Underwriters’ Laboratories, Inc., 207 East Ohio Street, Chicago, Illinois 60611:

(a) CHIMNEYS, FACTORY-BUILT, RESIDENTIAL TYPE AND BUILDING
HEATING APPLIANCES, UL 103;

(b) FACTORY BUILT FIREFLACES, UL 127;

(e) OIL BURNERS, UL 296;
(d) SONTROLS PRIMARY SAFETY FOR GAS- AND OIL-FIRED APPLIANCES,

{e) SOLIDFUEL FIRED CENTRAL FURNACES, UL 391;
(f)y GAS VENTS, UL
(g) HEATING APPLIANCES ELECTRIG, UL 499;
(h) HEAT PUMPS, UL 559
(i) TYPE L LOW—TEMPERATURE VENTING SYSTEMS UL 641;
(j) OIL-FIRED BOILER ASSEMBLIES, UL 7
(k) OIL-FIRED CENTRAL FURNACES UL ‘727
(l) OIL-FIRED FLOOR FURNACES, UL 729;
(m) OIL-FIRED WALL FURNACES, UL 730'
(n} OIL-FIRED UNIT HEATERS, UL 7
(o} HEATERS, AIR AND DIRECT- FIRED HEATERS, OIL-FIRED, UL 733;
{p) FIREPLACE STOVES, UL 787;

Register, August, 1985, No. 358




444 WISCONSIN ADMINISTRATIVE CODE
Appendix A

(q) COMMERCIAL-INDUSTRIAL GAS HEATING EQUIPMENT (inputs over
400,008 Btu/hour), UL 795;

(r} HEA‘TERS ELECTRIC, FOR USE IN HAZARDOUS LOCATIONS Class 1,
Groups A, B Cand D), and Class 1T, Groups E, Fand G, UL 823

(s} ELFGTRIC BOILERS UL, 834;

{t) HEATERS, ELECTRIC DRY BATH, UL 875:

(1) FAN COIL UNITS AND ROOM FAN HEATER UNI'TS, UL 883;

(v} OIL-BURNING STOVES, UL 896;

(w) HEATERS, ELECTRIC A]R UL 1025

(x) HEATING EQU]PMENT, ELECTRIG BASEBOARD, UL 1042;

{y) HEATING EQUIPMENT, ELECTRIC CENTRAL AIR UL 1096 and’

(z) ROOM HEATERS, SOLID FUEL TYPE, U1, 1482,

Note: The table on the following page is a tabuilar summary of UL 296 and UL 795,
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TABULAR SUMMARY UL STANDARD 296 AND UL STANDARD 795

OIL BURNERS UL 296

COMMERCTAL/INDUSTRIAL GAS UL 755

. . 3 GPH 7 CFH 20 GPH Mechanlezl Draft Burners

FUNCTION/BURRER INPUTS A00,000 Bry |1 millien Bru | 3 million Btu j Ower 20 GPH { Over 400,000 | Qwer 2,500,000 | Over 5,000,000 Qver ATM Drafr
or lesn er loss or leap 4 million Beu ] to 2,500,000 to 5, 000,000 to 12,300,000 | 12,500,000

Propurge timing e . —— - 4 b 4 b 90 sce?
Alr changes - — — * b 4 b [
Interlock Controls {Recycle) Yes You You You Yes Yes Yag Yes
Proven combustlion alr A 8 8 Yeu Yes Yeu Yea -_—
Valve seal avertraveld - - - -— - Optional Yos Yos 13
Low gas pressure - -- — - —_ You 20 Yea 20 Yesg 20 13
Hlgh pas pressure - —-— - - - Youtl Yos 20 Yo 20 13
Low Tire start ] 11 11 11 11 11 1 11 13
High 1lmlt {press. or temp.) Yor Yos Yes Yau Yen Yeos Yoo Yes Yoa
Low water cucaff Boilera?l Boilers 2! Bollers?! Boilers 2l Boilers Bollers Boilere Boilexs i3
Pllet - Intermittent Optional optianal Optienal - optional Optional Optional Optional 1z
Pllot - Interzupted 19 19 12 Yesd Optional optional? optional? Optional® | 2, 10
Birect spark igaiticn Yes Yes Yes 5 - —— - - -
Syntem & sequence approved

mafety contrel Yes Yes Yes Yea Yas Yoa Yea Yea Yes
Approved safety shutoff

valves {S50V) N BURNER DESIGN Yestd Yesl* Yesth Yeslt |Yesl3, 1
No wvent valve — - - - — - - Yeu 13
Filot valve 18 18 13 Yen Yas$ Yes Yes Yea Yen
Proved pillot Optional Optional Opticnal Yes Yaa Yes p{:] Yes Yan
Trial for pilet 17 7 17 15 sec 15 mee 10 sec 10 zec 10 aec 12
Trial for main flame 30 sec? 7 130 mee’ s 17 15 see®» 17 10/30 sec? 15 pee?? 10 sec 10 sec 10 mec 13
Flame fuilure response time 90 sec!? 4 sec maxlBs17 |4 goe manl®+17 | 4 see max 4 Bec max 4 mec max 4 sec max 2 see wax 12
Valve closing time (max.) 23 22 23 23 5 see max 1 ges max 1 gec max 1 sec max 13
Supervige main flame 17 7 37 Yes -— Yen? Yes? Yes? 2.1t
Action on flame failure Recyele Lockout or Leockeut or )

oprional® 1 1 recycle reeyelad Lockout Lockout Yockout 13

Actien on limit open Close 550V Clowe S50V Close S5OV Cloae S50V Clese S50V | Cloge S50V I Close SSOV | Cloac S50V 13

See following page for footnotes.

v xjpuaddy
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FOOTNOTES TO TABULAR SUMMARY UL
STANDARD 296 AND UL STANDARD 795:

880V =Safety shutoff valve.
1Ma},r relight if ignition is re-energized within 0.8 sec. See 15 and 16.

Where intermittent pilot is desired, it i3 allowable to switch from pilot detector to main lame
detector if main flame detector responds to main flame only.

3without shutters, no prepurge required.
40ptions (whlchever is chosen, a minimum of 4 air changes must be provided); 30 secat
high fire rate; 0

60 sec at % high fire rate; OR

90 sec at ¥4 high fire rate,

61With 2-stage lightofl, direct ignition is permitted if first :sta%| is 20 gph or less (requirements
for 20 gph or less apply). Pilot is required if igniting more than 20 gph.

6L.ackout en interrupted pilot applications; recycle on intermittent pilot applications.
710 sec for distillate fuel (No. 1 or No. 2); 80 sec for residual fuel (No. 4, 5, 6).

8Com.'entirana\l type fpr%sure burner—none needed, Needed for applications with combustion
air supply separate from oil supply.

9Valve seal overtravel switch can be wired into elther the start cireuit or predgnition inter-
lock ¢ircuit (if provided).

Winterrupted pilot over 2.6 million Btuh if modulating or high/low firing rate. Otherwise
over 6 million Btuh.

115f low fire start is not proved, UL will fest for smooth lightoff at high fire.
121ntermittent up to 5 million Btuh unless firing rate control is over 2,500,000 Btuh.
13Requirements same a3 mechanical draft burners,

14800 Table 1 at end of footnotes for main gas valves,

15Up to 15 sec is permitted if intermittent ignition is employed or if the fgnition system Isre-
energized in not more than 0.8 sec after fame is extinguish

16Up to 30 see i3 permitted Il intermittent 1gmtlon is emp]oyed or if the ignition system isre-
energized in not more than 0.8 sec after flame is extinguished.

I':'_Ifd proved pilot igniter is used, timings for over 20 gal flame safeguard control may be ap-
plied.

18Required for electrically ignited, gas-piloted systems.

19Interrupted pilot may be required if using flame safeguard control with a proved pilot.
Otherwise, interrupted ptlot is optional.

20Safety shutdown by this limit ean be accomplished either by manual reset limits or in the
programmer limit cireuit.

21Requited on boilers fired by oil burners—not a requirement of UL 2986,
2211 intermittent pilot is used, no main burner flame-establishing period is required.

2311 a separate oil valve is used, it must close within 5 sec max when de-energized,
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TABLE 1—AUTOMATIC MAIN GAS SAFETY SHUTOFF VALVES (8S0V) FOR
MECHANICAL OR ATMOSPHERIC BURNERS—UL 795 REQUIREMENTS,

EFFECTIVE GCTOBER 1, 1974

400,000 to

Over 2,600,000 to  Over 5,000,000 to

2,500,000 BTUH 5,000,000 BPUH 12,500,000 BTUH

Over 12,500,000
BTUH

Main Valve One valve rated Two S80V'sin Two 880V's in
Reauirement for safety shutoff series, or one series, one of
services (330V). 580V of the type which incorporates

Closing time 5
s0¢,

incorporafing a a valve seal

valve seal overtravel
overtravel interleck.
interlock, Closing time I sec
Closing time 1 sec max,

max.

Two 880V’s in
series, one of
which incorporates
a valve seal
overiravel
interfock, When
fuel gas has
specilic gravity of
less than 1.0,
include a N.0, %
inch or larger
electrically
operated valve in
a vent line
between the two
850V’s,
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The materfal contained in this appendix is for elarification purposes only, The information
is for the benefit of fire department inspectora making inspections pursuant to s, 101.14 (2)
(b), Stats, (See 3, ILHR 50.02 Special Note #2}

Ritte Nuntber Topic of Rule Subject of Investigalion
Ch. ILHR 50—Administration and Enforcement

50.25 Petition for Variance 1. Fire Department Position

Statement (form SB-8A)
Ch. ILHR bi—Definitions and Standards
51.047 Fire Rated Door Assemblies in Fire 1. Maintenance
TRated Construction 2. Operation

3. Unobstructed

B1.047 (6) Door Closing Devices (Fire Doors) 1. hMaintenance
2. Use of Fusible Link

51.06 (3) Foam Plasties {Thermal Barrier) 1. Proper T'ype and Correct
Installation
2, Maintenance

61.15 (2) Exit Doors 1. Maintenance
2. Unobstructed

51.15(3) Exit Hardware I, Proper Type
2. Signage
3. Security Locks and Key,
Locks Open During Occupied
Petiods

51.15 {4) Exit Doorway 1. Proper Size and Type

51,16 (6 (e}

51.161

51.162

51165

51.166

51167
51.20

51.21

51.22

Stairways and Ramps
Handrails
Guardrails

Stairway Identification

Stairway Discharge

Exiting Through Areas of Hazard
Fire Escapes

Standpipe & Hose Systems

Fire Extinguishers

Register, August, 1985, No. 3566

2, Maintenance

1. Area Beneath Stairways and
Ramps

1. Maintenance
2, Replacement, when Needed

1, Maintenance
2. Replacement, when Needed

1, Proper Posting
2. Proper Signage on Buildings
?gsréstructed After January 1,

1, Proper Type
2. Maintenance

" 1. Proper Type

1. Maintenance

1. Correct Instatlation
2. Maintenance

1. Proper Type
2. Location

3. Maintenance
4, Cperational
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Rule Number Topic of Rule Snbject of Investigation
51.23 Automatic Sprinklers 1. Water Supply
2. Obstruetion of Sprinkler
Heads
3. Location of Fire
Department Connection
4, Accessibility of Fire
Department Connection
51,24 (B) Fire Alarm Systems 1. Operation & Testing
2. Location of Pull Stations
51,245 Bmoke Detectors 1. Correct Installation
2. Maintenance of Detectors
3, Operational
Ch. ILHR 52— General Requirements
52.01 Fire Prevention, Detection and 1, Proper Installation
SBuppression (High Rise 2. Maintenance
Construction) 3. Operation and Testing
52.015 Automatic Fire Sprinkler Systems 1, Proper Installation
for Low Rise Buildings 2. Mainienance
3. Operation and Testing
52.02 (2) Fire Department Access Openings 1. Proper Type, Size and
Location
2. Maintenance
52.07 Atriums 1. Proper Type
2. Smoke Control System
3. Maintenance
4. Test Reports
52.19 Gas and Oil Lamps 1. Proper Type and Clearance
2. Maintenance
52,20 Electrical Work 1. Electrical Check List
52.21 Location and Maintenance of Exits 1, Maintenance
52.22 Repairs 1. Conformance
52.23 Cleanliness 1. Conformance

53.63 (1) (a)-(e)

54.01(3)

54.02

54.06
54.07

54.08
54.11
54,14

Ch, ILHR 53--Structural Requirements

Firestops

1. Maintenance

Ch, ILHR &4--Factory, Office, Mercantile

Fire Door Closing Devices
Number and Location of Exits

Exit Doors, Exit Lights

Passageways

Stairway Enclosure
Lighting

Isolation of Hazards

1. Maintenance
2. Operational

1. Maintenance
2, Proper Exit Hardware

1. Maintenance of Illumination

1, Maintain in Clear,
Unobstructed Condition

1. Maintenance
1. Maintenance of Iltumination

1. Maintenance
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Rule Number Topie of Rule Subject of Investigation
54.145 Fire Extinguishers 1. For Buildings Constructed
. After January 1, 1982;
A, Proper Type
B. Location
C. Maintenance
D. Operational
54,15 Standpipes 1. Maintenance
54.17 Fire Alarm 1. Maintenance
2. Location of Pull Stations
54.20 No Smoking Signs 1. Proper Posting
Ch, ILHR 65—Theaters and Assembly Halls
55.07 Number and Location of Exits 1. Maintenance of Illumination
55.08 Type of Exits 1, Maintenance
2. To be Clear and
Unobstructed
55.09 Stairways 1. Maintenance
2. To be Clear and
Unobstructed
55,10 Exit Doorways and Doors 1. Bee 51,15
b5.11 Exit Lights 1, Maintenance of Ilfumination
55.12 Required Exit Width 1. To be Unobstructed
65.14 Width of Aisles 1. To be Unabstrueted
55.15 Lobbies and Foyers 1. To be Clear and
. Unobstructed
65.17 Obstruetions 1. Maintenance
55.22 (3) Proscenium Wall (Openings) 1. Proper Type
2, Maintenance
55,24 Automatic Smoke Qutlets 1. Operation
55.29 Isolation of Hazards 1. Maintenance of Enclosures
55.83 Standpipes 1, Correct Installation
2. Maintenance
65.24 Fire Extinguishers 1. For Buildings Constructed
After Janvary 1, 1982:
A, Proper Type
B. Loeation
C. Maintenance
D. Operational
55.43 Openings 1, Operational
2. Maintenance
65.46 Relief OQutlets 1. Maintenance
55.46 Electric Wiring 1, Electrieal Check List
55.60 Maintenance 1. Elimination of Fire Hazard
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Rule Number

Topic of Rule

Subject of Investigation

56.03

56.06
56.06 (6}
56.07
56.08

5615
56.18

56.19
56.20

56.34
56.38
56.43

56.46

57.01 (3)

57.02

57.08

57.05

57.08

Ch. ILHR 56—Schools and Places of Instruction

Smoke Detection

Exit
Exit Lights
Requlred Exit Width

Passageways

Tsotation of Hazards

Fire Extinguishers

Fire Alarms
Standpipes

Exit Doors and Lights
Fire Alarms
Exit Doors and Exit Lights

Fire Alarms

1, For Existing Buildings with
Basements not Protected by
Automatic Sprinklers or
Smoke Detectors as of January
1, 1982, Automatic Smoke
Detector Syatem in Basement
Corriders by January 1, 1983,
A, Correct Installation

B. Maintenance of Detectors

Maintenance

-

. Maintenance of Illumination
. To be Unobstructed

. 'To be Unobstructed
. Maintenance of Exit Doors

. Maintenance of Enclosure

1

1

1

2

1

1, Proper Type
2. Locatlon

3. Maintenance
4, Operational

1
2
1
2
1

. Operation of System
. Location of Pult Stations

. Correct Installation
. Maintenance

. Maintenance of Doors
2. To be Clear and
Unobatructed

1. Operational
2. Testing
3. Location of Pull Stations

1. Maintenance of Doors
2. To Be Clear and
Unobstructed

1, Operational
2. Testing
3. Location of Pull Stations

Ch, ILHR 57—Residential Occupancies

Basement and Ground Floor
Protection -

Allowable Height and Area

(Corridor Door Hold-Open Device,

Access Roadways)
Number and Location of Exits

Type of Exits

g‘.ﬁlclosure of Interior Stairways and

alts

1. Proper Installation
2. Maintenance
1.

Maintenance
2. Operational
8. Clear and Unobstructed

1. Maintenance

2, Proper Bxit Hardware
1, Maintenance

2. To be Clear and
Unobstructed

3. Proper Hlumination

1. Maintenance of Enclosure
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Appendix B

Rule Number

Topic of Rule

Subject of Investigation

57.05

57.10

57.14
57,16

57,16

57.165

51.17

57.18

57.19

58.04-58.05

58.06

58,18

FPassageways

Illumination of Exits and Exit
Signs

Isolation of Hazards

Standpipes

Smoke Datectors - All Buildings
Except CBRF

Smoke Detectors — OBRF

Fire Alarms

Fire Extinguishers

Rowhouse (Living Unit Separation)

1. To Be Clear and
Unobstructed
2. Maintenance of Exit Doors

1. Maintenance of Illumination
and Signs

1. Maintenance of Enclosure

1. Correction Installation
2, Maintenance

1, For Existing Buildings
Constructed Before May 23,
1978, Spectiied Smoke
Detectors by January 1, 1983,
A, Correct Installation

B, Maintenance of Detectors

2, For Buildings Constructed
After January 1, 1983:

A. Correction Installation
B. Maintenance of Detectors
C. Interconnection of
Corridor/Stairway Delectors
£0 Required Manual Fire
Alarm System

D. Corrider/Stairway Smoke
Detectors Provided with
Emergency Power, if Required
for the Building

1. Correct Installation

2, Maintenance of Detectors
3. Interconnection of Stairway,
Complete Corridor and
Common Use Room Detectors
4. Interconnection of Sleeping
Room Detectors if Smoking is
Permitted

1. Operation of Systems
2. Location of Pull Stations

1. For Buildings Constructed
After January 1, 1982:
A. Proper Type
B. Location
C. Maintenance
D. Operational

1 Proper Installation
2, Maintenance

Ch. ILHR §8—Health Care Facilities

Number, Type and Location of
Exits

Stairs

Marking of Means of Egress
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1. Maintenance
2. Proper Exit Haidware

1. Maintenance

2, To Be Clear and
Unobstructed

3. Proper IHumination.

1. Correct Signage
2. Proper 1llumination
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Appendix B

Rule Number

Tapte of Rule

Suhject of Invesligation

58.20

58.21-58.23
58.24

58.25

68.27

58.28

58.29

£8.30-58.31

58.48-58.49

58.50-58.61

58.575

58.59

58.60-58.61
58.62
58.63

68.635

58.64

Key Locking Hardware

Protection of Openings

Isolation of Hazards

Rubbish Chutes and Laundry
Chutes

Detection, Alarm and
Communication Systems
Standpipes

Automatic Sprinkler and Other
Suppression Systeras

Smoke Barriers, Corridor Walls

1. Correct Hardware Type and
Installation

2. Building Satisfies Rules for
Detention and Correctional
Facilities

3. Maintenance

1. Maintenance

1. Maintenance of Enclosure
and Required Automatie
Sprinkler System

1. Protection of Enclosure
2. Sprinkler Systemn
Maintenance

1. Operational

2. Testing

8. Location of Puli Stations
4. Correct, Installation

5. Maintenance

1, Correct Installation
2. Maintenance

1, Water Supply

2. Obstruction of Sprinkler
Heads

3. Location and Accessibility
of Fire Department
Connection

1, Correct Installation
2. Maintenance

Ch. ILHR 58 —Places of Detention

Number, Type and Location of
Exits

Stairways and Smokeproof Towers

Emergency Lighting
Marking of Means of Egress
Door Locks

Protection of Openings

Isolation of Hazards

Standpipes

Fire Extinguishers

Fire Alarms

1. Maintenance
2. Proper Exit Hardware

1, Maintenance

2. To Be Clear and
Unobstructed

3. Proper THumination

1. Proper Type
2. Maintenance

1. Correct Signage |
2. Proper Illumination

1. Correct Type and
Ingtallation
2, Maintenance

1. Maintenance
1, Maintenance of Enclosure

1, Correct Installation
2, Maintenance

I. Proper Type
2. Location

3. Maintenance
4. Operational

1. Operation of SBystem
2. Location of Pull Stations
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Rufe Number

Tople of Rule

Subject of Investigation

58.65

53.67

59.13

59.14

59.17
59.1¢
59.21
59.23

59.24

60.12
60.16
80,19
60.21
60.22

60.23
60.24

60.25
60.31
60.32
60.33
60.34
60,35

Automatic Smoke Detection
Systems

Smoke Bartier

1. Correct Installation
2. Maintenance of Detectors

1, Correet Installation
2, Maintenance

Ch. ILHR 6% Hazardous Occupancies

Type of Exits

Number and Type of Exits
Enclosure of Stairways and Shaits
Hlumination Levels

Isolation of Hazards
Fire Protection

Fire Alarms

1. Maintenance
2. Praper Exit Hardware

1. Maintenance
2. To Be Clear and
Unobstructed

1. Maintenance of Enclosures
1. Proper 1llumination
1. Maintenance of Enclosures

1. Gperation of System

2. Proper Type of Extinguisher
8. Location of Extinguisher
4. Extinguisher Operational
5. Water Supply

6. Obstruction of Sprinkler
Heads

7. Location and Accessibility
of Fire Department
Connection

8, Maintenance of Systems

1, Cperation and Testing
2. Location of Pull Stations

Ch, ILHR 60—Child Day Care Facilities

Doors

Electrical Work
Operating Features
Exiting

Passageways

Stair & Shaft Enclosure
Fire Extinguisher

Hazardous Areas

Exiting

Required Exit Width
Passageways

Stair and Shaft Enclosure
Fire Extinguisher
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1. Joint Inspection Made
1. Electrical Check List
1. Owner Responsibility
1. Joint Inspection Made
1, To be Cleared and
Unobstructed
2. Maintenance

. Joint Inspection Made

. Proper Type

. Location

. Maintenance

. Operational

. Joint Inspection Made

. Width to be Unobstructed
. Joint Inspection Made
. Joint Inspection Made

. Proper Type
. Location
. Maintenance

1

1

2,

3

4

1

1, Joint Inspection Made
1

1

1

1

2

3

4. Operational
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Rule Number

Topic of Rule

Subject of Invesligation

60.36
66,37

60.38

61.10 (1) {h)
61.10 (3}
6l.12

61,14

61,18 (4)
61.20

61.24
61,25
62.26
62.29
62.30
62,32
62.46
62,47

62.49
62.50

62,51

62,12

62.76

6248 |
62.80

Ch,

Fire Alarm System
Hazardous Areas

Exit and Emergency Lighting

Construction, Building and Site
Bmoke Separation

Exiting and Doors

Smoke Defection

Ramp Requirements
Fire Extinguisher

Heatinlg and Ventilating

Electrical

1. Operation and Testing
2, Location of Pull Station

1. Joint Inspection i\{ade

1. Joint Inspection Made

ILER 61—Community-Based Residenttal Facilities

1L.Maintenance
1, Maintenance

1. To be Clear and
Unobstructed
2, Maintenance

1. Correct Installation
2. Maintenance of Detectors

1. Maintenance

1. Proper Type
2. Location

3. Maintenance
4.Qperattonal

1, Maintenance
1. Electrical Check List

Ch, ILHR 62-8ubch. I—Open Parking Structures

Number, Location and Type of
Pedestrian Exits
Hiumination and Exit Lights

Fire Protection

Isolation of Hazards

1. Maintenance
1. Maintenance of Illumination
and Exit Lights

1. Correct Installation of
Standpipes

1, Maintenance

Ch, ILHR 62-8ubch. III—Tents

Fire Hazards
Exits
Electrical Installation

Fire Extinguishing Equipment,

. Elimination of Fire Hazard
N Maintena_nce

. Proper Installation

. Proper Type

. Location

. Maintenance
. Operational

B GOBD . e b s

INumination, Exit Lights and 8igns 1. Maintenance of Illumination
Ch. ILHR 62-Subch, V—Assembly Seating Facilities

Inspection and Mainfenance

Means of Egress

Isolation of Hazards

Hlumination and Emergency
Lighting

1. Proper Maintenance -
2. Conformance With Rules

1. Maintenance

2. To Be Clear and
Unobstructed

1. Maintenance of Enclosure

1. Proper Illumination
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Appendix B
Rule Number Topic of Rule Subject of Tnvestigation
62.81 Fire Prevention 1. Maintenance
Ch, ILHR 62—Subch, VII—Pedestrian Access Struetures Connecting
Buildings
62.98 General Requirements Construction 1. Protection of Openings
2. Maintenance
62,99 Exiting 1, Maintenance
2. To Be Clear and
Unobstructed
Ch, ILHR 64-—HVAC
64.08 Exhaust Ventilation System 1. Maintenance
64.09 Combustion Air Intakes 1. Maintenance
84,16 Air Cleansing Devices 1. Maintenance
64.19 " Location of Outside Air Intakes 1. Maintenance
and Exhausts for Mechantcal
Ventilating Systems
64,21 Location of Equipment 1. Proper Equipment
2, Maintenance
64.22(5) Unvented Space Heaters 1. Use Prohibited
64.22 (7) Fireplaces and Fireplace Stoves 1. Proper Installation
2, Maintenance
3. Operation and Testing
64.23 (5) (a) Piping 1. Installation
and (h) 2. Maintenance
64.42 Fire Dampers and Fire Curtaing 1. Maintenance
64.45 Chimneys, Smoke Stacks, 1, Maintenance
Gas Vents, Mechanical Draft-
and Venting Devices
64.46 Masonry Chimneys 1. Maintenance
64.47 Metal Smokestacks 1, Maintenance
64,48 Factory-Built Chimneys and Gas 1. Maintenance
Vents
6449 Gas Vent - 1, Maintenance
64.50 Chimney and Vent Connectors 1. Maintenance
64,51 {4} Fire Proteciion 1. Correct Equipment
: 2. Proper Installation
8. Proper Clearances and
Protection
64.52(1) Mainteriance 1, Inspection of Chimney After
Fire Before Reuse
64.61(2) Repair Areas 1. Maintenance
64.62 (2) - Vehiele Service Buildings 1. Maintenance
£4.63 (2) Garages 1, Maintenance
Kitchens 1, Maintenance

64.67 (5} (e), (f)
and (g}
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G4.67 (6) Automatic Suppression Systems 1. Correct System
2, Proper Installation

3. Maintenance and
Operational

See s, TLHR 50,02—Special Note #2
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