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.+ (b} Ezhaust, All exhaust openings shall be provided with automatlc or
seif-aetlvatmg back-draft dampers to prevent the intake of outsme air
into the bulldmg when the exhaust units are not in operatmn

Hisioty: Cr. Register, December, 1976, No. 240, eff. 1:1-76; am, (5) (a), Register, Decem-
ber, 1976, No. 252 off, 1-177.

PART IV—-—HEATING EQUIPMENT REQUIREMENTS

. Ind 64,20 Equipment ratings and safely conirols. (1)* -TEST‘AND,IN_S_TAL-
‘LATION ‘STANDARDS, All oil- and gas-fired -heating equipment, electric
heating equipment, solid-fuél 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 requlred when ratmgs are needed to
satisfy 8. Ind 64.03 or 64. 09

Note: For 2 llst of standards acceptab]e fo the department refer {o Appendxx A

+(2) SAFETY CONTROLS. (a).General. The compiete safety.control pack-
age for the heating and ventilating equlpment shall comply w1th stan—
dards accepted by the department : ; .

{(b) I/mzzts and contrals 0il and gas -fired heatmg equlpment and eIec-
‘tric heating equipment shall bé equipped with prlmary (flame safeguard)
safety controls, ‘safety limit switches, and burners or eiectnc elements
that comply with standards accepted by the department.

"Nole: The department reeognim UL, 296—0il Burners, and UL 795——Gommerc1ai Indus-

trial Gas-Heating Equipment, as acceptab]e standards that satisfy the requirements of stibs.
(I) and (2) .

(8) L!STED EQUIPMENT Complete factory assembled heatmg umts
shatl be labeled by listing agencies approved by the department.

“'Note: The department accepts heating equipment: listed by American Ga.s Association
“(AGA}, Underwriters’ Laboratories-—~(UL) and PFS corporatmn

(4) UNLISTED EQUIPMENT. If the heatmg equlpment is unhsted the
following provisions shall be taken:

(a} Manufacturer's stafement. A statement from the equipment manu-
facturer shall be provided 1ndlcatmg the national standard wtth whlch
the equipment complies,

“(b) Tests, A test by a Wlsconsm 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 eqmpment is obtamed from the department in ac—
cordance with sub. (5). -

(5) EQUIPMENT APPROVAL, unipment approval may be obtained from
the department upon submission of a technical report, based on the test

*See / Appendix A for further explanatory material,
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required in sub. (4) (b), together w1th the fee as spec1ﬁed in ch, Ind 69 for
equipnment approval,

Note: The purpose 'of the techmcal report is to show that the equlpment isin complete com-
p!la:ge with the national standard by which the equipment ls designed, - constructed.and
fest

History: Cr. Register, December, 1975, No. 248, eff, 1-1-75; r. and recr. Regmter. December,
1976, No. 252, eff, 1-1-77; am, (5), Register, December, 1977, No 264 eff, 1-1-78; s, (1),
Reglster. December, 1981 No. 312, eff. 1-1-82.

Ind 64.21 Location of equipment. The various types of heating equip-
ment and the corresponding types of occupancies in which the equipment
may be located are shown in Table 64.21. The footnotes below the tabIe
designate special requirements for the listed equipment.

" Note! The department will aceept net ratings as listed by Mechanical Contractors Associa-
tion of America, Inc,, Institute of Boiler and Radiator Manuf acturers. and equlpment tested
according to comamereial standard 140-47.

History: Cr. Register, December, 1975 No 240 eff. 1- 1-76 r. andrecr Reguter. December,
1976, No. 252, ef, 1:1.77,

‘Ind 64.22 Special requiréments. (1) BoILERS AND PRESSURE VESSELS,
(a) Construciton standards. Boilers and pressure vessels shall be con-
structed and installed in compliance with the standards of the-American
Souety of Mechamca] Engmeers, as adopted under chs Ind 41-42

(b) Instal!auon ngt:ﬁcalwn The lnstallmg contractor shali notlfy the
department of boiler installation, in accordance with the requuements of
s. Ind 41,05, before the bmler or_pressure. vessel is put into operatlon

{2) FURNACES. Forced—au heatmg systems shall be de31gned to prevent
a negative pressure on: the heat exchanger. :

(3) SUSPENDED AND GUARDED EQUIPMENT. Equipment suspended or
guarded as specified in s, Ind 64.21 shall be installed in an occupled space
The equipment shall be visible to persons within the room. ; . ;..

(a) If the entering air to the heat exchanger of all gas- ﬁred equlpment
is 30° F. or lower, the heat exchanger and burners shall be construected of
curros:on-remstlve materla!s o

(4) GAS OR OIL-FIRED RADIANT HEATERS Gas or o:l ﬁred radlant heat-
ers are su‘b;ect to the foilowmg provmsons

(a) The heaters sha]l be equlpped with an automatlc pliot oI the com-
p!ete shutoff type or with a 100% shutoff electric ignition; _

(b) If unvented radiant heaters are used, gravity or mechamcal means
shall be provided to exhaust at least 4 CFM per 1000 Btu per hour mput
of 1n3talled heaters Provmmns shal] be’ made Ior an equal Supply of
OHtSl e air; T

i

(e} Exhaust openings for removmg products of combustlon shall be
provided above the level of the radiant heaters; and .

{d) Oil-fired radiant: heaters shall be equ:pped w1th mechamcal pres-
sure-atomizing !Jumers. . ,
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TABLE &4,21~~LOCRTION OF EQUIPMENT

WRTER OR
VENTED UNYLS it UNVENTED UNITS ELECTRIC STEAM
Locatlon and Type of Occupancy Gas or Gas or | Solid Fuel | Gas Dir. Furnaces, unie
0il or Gas or 0il Gas 0il Space Firaed Unit Heaters, | Ventllators,
Salld Fuel Gas or Gil or Solld onit or o1l Space | Heater or | Makeup Gas Heat Pumps, Heaters,
Bailers Fuel Furnaces Heatar Infrared Heater | ¥lreplace!]  air! Infrared Baseboard Makeup Afr
. ! Heaters, ekteé. | Units,
Basehoard
Heaters,
ek,
Rated Rated {3 d or d or P d or Sunpendad or | Suspended or
Enclosure | Enclosurs] Guarded? Guarded? Guarded? Guardgd! Guarded?
Type of Gccupancy
Factories Yes yes? Yoz Yes Yes Yes Yes Yas Yes
Mercantile buildings Yas Yen Yes Yes Yes N.p.d H.p. 3 NaP. H.P.
Office Balldings Yes Yes Yeaa Yeu N.P. Yea Yea LN N.P.
Places of assembly, entertain-
ment, recreatlen, worship or
dining {100 persons or lesa) Yes Yes Yes Yes Yes H.p,3 wpJ n.p.4 H.P.
Tennis facilities
{court areas only} Yes Yes Yen Yes Yas M.P. K.P. N.P. K.P. R
Tennis facilities -
(a1l other araag) Yen Yes H.B.S n.p.5 M.B. M.P. Yes N.P. H.P.
Theaters & places of asaembly, '/:
entertainment, recreatioen, -
worship or dining {more -
than 100 persons) Yea Yes M.P, H.p, K.2, H.P, w,p3 NP, H.P.
Restauranta Yeo Yeq W.P. HP. K.B. H.P. K.p.3 n.pt H.P.
Tennls facllities (court
areas only) Yes Yes Yes Yer Yes H.P. H.P. W.P. H.P.
Temla fasllitdes (all
other areas) Tes Yes L LN H.B. H.P, Yes 2P AN
Schools & other places of
Inserect fon Yes Yes n.p.8 H.p.6 HiPa HePo H.P. n.e.h H,P.
fospitals, nuraing homes &
penal lnstitutions Yes Yes H.P. N.Fa H.P, H.P. H.e.? P N.P.
Residentlal oreupanaies tes Yes W.P. HePe N.P. §.p.2 K.p. 12 ¥.P. n.p,
Hazardous Gcoupancies
Garages Yes Yas Yes? vas? van® n.p. 13 PR yas? Yes®
alreraft hangars - Yes Yes ves1®, Tes 10 ves0 B H.P. Yas10 yes!?
Day care centers - yesl® Yea 12 MLP. B e 'R ne, Wz, u.e, =]
Comnunity Based Residential Yes Yes NP [ WP e NP Yes WP n.E. £ w]
Facilitles 1® : - | E'EI
Eallas!
N.P. = Not Parmittad '<:*-ZI
Unlisted occupancles - Use the listed ccoupancy in the table that s most sImilay to the suhject accupancy. %'o
Clearances - Equipment shall he installed in adonrdance with the clearance from combustibles indicated in the name plate of the unit. E_"‘ﬁ
! Direct-fired makeup air units shall he mechanically exhavsted in the range af 90% to 110% of the air supplied. g E
2 wnere permitted, such equipment.shall he located in an occupied space (see =, Ind 64.22 (3)] and suspended at least 7 Feet above the Floor or gharded tu mainkaln clearan- E )
ces to combustibles and prevent accidental damage. Suspension of solld-fuel fired equipment is not permitked. Central furnaces with 400,000 Btu/hr or greater Fuel inpuk n-c:
rating must b enclosed. Sae a. Ind 54.14 (3) for additlonal requirements. ‘P rn
. I : 5]
3_-- Permitted . in occupancies less than 1500 pguare Ceet groses area with combustion aly ducted to anikt) (‘}w
: : : . ; i)
4 Parmitted Ln kitchens to provide makéup air for kitchen exhaust syqtema if located outside bullding ér ln a rated enclosure. E.ﬁ
. . . . 2t
5 Spectator areas in tennis Facllitiea may be perved by suspended eqilpment located in courk areas. g g
R ) : =
€ Permirtad only in shope with a 4-hour separatien From ather parte of the bullding. lg g
7 Fizeplaces may be installed and used only in areas other than patiént' elesping areas provided those areas are separated from the patiant sleeping armas by constructinn w
having at least a one—hour flrve-resistive rating. The fireplace shall be equipped wlth mafety screens and a heat temperad glass Fireplace enclosure capahle of
withstanding: temperatares up to 650% F. . £
8 Gas—fired, Airect—vent wall furnaces are permitted in apartments and wotels. g
a Suspended heating units ara allowsd in garages 1f located at leaat A feet off the floor, Suepenaion of golid-fuel Fired equlpment ia nok permitted. | g
10 sugpended heatlng unlta are allowed 1f located at least 10 faeat above thé upper aurface of the wings or engine enclosura of the aircrafr. Suapensinon of polid-fuel fired ;
equipment is nct permitted. . " -
1. ALL solid“fuel fired apace heaters and fireplaces shall he locited in vccupled space or Ln s Epace provided with approved smoke detectors and located or guarded to main- o
tain clearances to combustibles and prevent accldental damage or contact with hot surfaces. Solid-fusl burning stoves are llmited to 150,000 BYO/hr eutput. =
12 golla-fFuel fired space heaters and flrsplaces are permitted in rowhouse unika. Masonry fireplaces with or without ingerts and bullt-in factory-built fireplace-type mnits ™
only are permitted in all other residentldl occupancies. . ) . %
11 vaste oll burners are permitted provided they are installed on mezzanines or service platforms located at tenat R'~0" ahove the main Floor, are visible from the main Floar =~
and are gearded as specified In thle smectlan. E‘%
4 solid-fuel burning devices are permitted provided they are installed on mezzanines or service piatforma located at leagt 8°-0° ahove the maln flaor, are visible From the Brn
main floor and are guarded as speclfied in this seckion. ’ ) e
15 see s. Ind K0.35 for smoke dstector altarnative.
16

See 5. Iad 61,24 for requlrementsa.
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(5) 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 wiil 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. Qil-fired space heaters shall be
equipped with a mechanical pressure atomizing burner; and

(b) Space heaters shall not be equippéd with duct extensions beyond
the vertical and horizontal limits of the metal enclosure.

(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 Electrical Code) 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- -
FP built fireplaces and factory-built fireplace stoves shall be constructed and
installed in aceordance with the NFPA standard No. 211—Standard for
Chimneys, Fireplaces and Vents..

(a) Masonry fireplaces. 1. Masonry fireplaces shall be constructed of
solid masonry units, stone or reinforced portland 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 back and
sides, including the lining, shall be not less than 8 inches.

b. Where the lining described in'sﬁbpar. a. 1s 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 gides of not less than 8 inches,
not less than 4 inches of which shall be solid masonry.

3. Warm air ducts employed with steel fireplace units of the cnrculatmg
air type shall be construeted of metal or masonry.

4. Fireplace hearth extensions of approved noncombustible material
for al} 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 larger, the hearth ‘
extension shall extend at least 20 inches in front of, and at least 12 inches
beyond each side of the fireplace opening.
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{(b) Required exhaust hood. Exhaust hoods shall be required where fry-
ing and/or broiling is done {includes deep-fat frying and surface frying),
and where cooking is a regular commercial operation (includes ranges,
griddles, fryers, broilers 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 capture
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-produc-
ing equipment.

{b) Exhaust rates. The kitchen exhaust hood shall be provided with a
capture velocity to effectively capture the grease vapors and may be
designed 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-tyne hood, V = 350 feet per minute through the slot opening.
The slot shall be at least 3 inches in width,

4. Noncanopy heod. The minimum volume of exhaust air for nonca-
nopy type hoods (prefabricated backshelf) shall be not less than Q = 300
L (length).

Note: Q equals the exhaust air in ecubie feet per minute; A equals the area of the hood over
the grease-producing equipment in square 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 parallel
to the front edge of the appliance.

(c) Malerials. Hoods shall be constructed and supported by steei not
less than .0478 inch 1.8, standard gage (No. 18 manufacturers standard
gage) or stainless steel not less than .0359 inch U.S. standard gage (No.
20 manufacturers standard gage} or other materials of equivalent
atrength, fire and corrosion resistance,

(d) Seams. All seams and joints shall be liquid-tight.

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

() Exposed hood surfaces. Hood surfaces and exposed exhaust duets
wighin 18 fi;whes of ecombustible material shall be protected as specified in
sub. (b) (f). :

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

(5) (f).

(h} Double-wall hoods utilizing eutdeor 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.

Register, June, 1983, No. 330
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{5) BXHAUST 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 collect residues, Ducts exposed to the exterior shall be
protected with a suitable weatherproof coating.

Note: Temperatures in excess of 2008° F. may be experfenced within ducts in the event of
fire, A means of expansion of long ducts should be considered.

(b) Materials. Ducts shali be constructed of and supported by steel not
lighter than ,0598 inch U.S. 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
equivalent strength, fire and corrosion resistance,

{c) Seams and foints. All seams and joints shall be liquid-tight.

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

(e) Inferior ducts. Ducts shall not pass thr ough required fire walls or
partitions.

(£} Concealed exhaust ducts. 1. Horizontal ducts, Horizontal concealed
duets connected to hoods that pass through any other area of the build-
ing, ineluding suspended ceilings, shali be protected with insulating ma-
terial to withstand a flue temperature of not less than 1000° F, The temi-
perature of the exposed surface of the insulating material shall not exceed
250° I, 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 pubhshed
by Underwriters' Laborateries, Inc.

2. Vertical ducts, 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.

{g) Ea:posed exhaust ducts, Exposed exhaust ducts connected to hoods
or canopies shall be located not less than 18 inches from combustible ma-
terial unless the duet is protected in accordance with the requirements of
par. (f).

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

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

(6) AUTOMATIC SUPPRESSION SYSTEMS. Exhaust hoods and ducts in
kitchensused for ecommercial purposes shall be protected by an approved
automatic fire suppression system. The suppression system shall comply
with the following:
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(a) When the fire suppression system is activated, all gas and electrical
sources serving cooking appliances, grease consuming appliances or fume
incinerators and equipment associated with the hoods shall be sutomati-
cally deactivated. Such gas and electrical sources shall not be capable of
regetivation 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,

(¢} A manual station for actnation 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 b5 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) Ail nozzles shall be accessible for cleaning and replacement.

History: Cr. Register, December, 1975, No. 240, eff. 1-1-76; renum. from 64.66, r. and reer,
(5) {a) to (d), renum. (5) {e) to (1) to be (5) (d) to (h}, am. (6) (b}, Register, December, 1976,
No. 262, eff. 1-1-77; am. (5) (f) and (g), Register, Decamber, 1977, No. 264, eff, 1-1-78; am. {4)
and (6) (f) 1., Register, December, 1978, No, 276, eff. 1-1-79; am, (2){a), r. (4), renum. {5) and
{6) to be {4) and (5}, Register, January, 1980, No. 289, ff, 2-1-80; am. (2) {a), {4) {f) and (g),
2;3Register, December, 1981, No. 312, eff. 1-1-82; cr. {6), Register, June, 1983, No. 330, eff. 7-1-

Ind 64.68 Seasenal occupancies, When approved in writing by the de-
partment, heating requirements may be waived but not ventilation re-
quired by s. Ind 64.05, Table 1 during the period of May 15 through
September 15 for the following or similar occupancies: drive-in eating
places, club houses, cutdoor toilets, camp lodge buildings, canning facto-
ries and migrant labor camps.

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

Hislory: Cr. Register, December, 1975, No. 240, off, 1-1-76; renum. from 84.67, Register,
December, 1976, No. 252, off, 1-1-77; am., Register, December, 1981, No. 312, eff, 1-1-82.
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