DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 257

Heating, Ventilating and Air Conditioning

Chapter Ind 64

HEATING, VENTILATING AND AIR CONDITIONING

PART I—SCOPE

Ind 64,01 Scope (p. 258)

Ind 64.02 Approval of drawings and speci-
fications {(p. 268)

PART II-DESIGN REQUIREMENTS

Ind 6403 Design (p. 258)

Ind 64.04 Outside temperature

conditions (p. 2568)

Inside design temperatures and

ventilation requirementa (p.

260)

Mechanical ventilation systems

(p. 280)

Natural ventilation system {p.

261)

Exhaust ventilation system (p.

267)

Ind 64.09 Combustion air intakes (p. 267)

Ind €4.10 Refrigerants {(p. 268}

PART Il YENTILATION AND AIR

STANDARDS

Ventilation and air standards

Ap. 268}

Definitians {p. 268)

Tempered air requirements (p.

269}

‘Fempered outside air require-

ments (p. 269}

Air movement and distribution

(p. 269)

Air-cleansing devices (p. 269)

Automatic controls (p. 270)

Contamination of air (p. 270}

Location of outside ventilating

air intakes or exhausts for

mechanical ventilation systems

design

Ind 64.05

Ind 64.06
Ind 64.07

Ind 64.08

Ind 6411

Ind G412
Ind 64.13

Ind 64,14
Ind 64.15

Ind 64,16
Ind 64.17
Ind 64.18
Ind 64.19

(p. 27t}
PART IV-HEATING EQUIPMENT RE-
QUIREMENTS
Equipment ratings and safety
controls (p. 2372)
Location of equipment {p, 274}
Ind 64.22 Special requirements (p, 274}
Ind 65.23 Piping (p. 275)
PART V—AIR DELIVERY SYSTEMS
Ind 64.31 Duct design (p. 276}
ind 64,32 Duct use {p, 276}
Ind 64.33 Underground duct construction
and instailation (p. 276)
Duct construction (p. 277)
Duct connectors {p. 277)
Vertical shafts (p. 278)
Insulation {p. 278)
Gravity ventilation ducts {p.
278)

Ind 64.20

Ind 64.21

Ind 64.34
Ind 64.36
Ind 64.36
Ind 64.37
Ind 64.38

Ind 6439 Ventilation discharge (p. 278)

Ind 64.40 Relief vents (p. 278)

Ind 8441 Suspended ceiling plenum (p.
279

Ind 64.42 Fire dampers and fire curtain
doors (p. 279)

Ind 64.43 Dampers and damper controls
{p. 280}

Ind 64.44 Fans and blowers (p. 280)

PART VI—CHIMNEYS, GAS VENTS,

MECHANICAL DRAFT AND

VENTING DEVICES

Chimnoys, smoke stacks, gas

vents, mechanical draft and

venting devices {p. 281}

Masonry chimneys (p. 281) -

Metal smokestacks (p. 282)

Factory-built chimneys and gas

vents {(p. 282)

Ind 64.49 Smoke pipes (p. 283)

Ind 64.50 Gas vents (p. 283)

PART VII—EQUIPMENT LOCATION,
PROTECTION, MAINTE-
NANCE ANB OPERATION

Ind 84.51 QGuarding and fire protection
(D. 284)

Ind 64.562 Maintenance and operation (p.
284)

ind 64.53 Final test required (p. 284)

PART VIIL—-OCCUPANCY REQUIRE-

MENTS

Factories, office and mercantile

buildings {p. 285) : :

Theaters and places of assem-

bly (p. 285)

Schools and other places of in-

atruction {p. 286)

Hospitals and nursing homes

{p. 286)

Penal inatitutions and places of

detention (p, 287)

Residential occupancies (p.

287)

Day care facilities {p. 288)

Repair areas (p. 288)

Vehicle service buildings (p.

289)

Garages (p. 289)

Automobhile  showrooms (p.

290)

General sanitation and service

arens (p. 290}

Natatoriums (gp. 291)

Kitchens (p. 292)

Seasonal occupancies (p. 294)

Ind 64.45

Ind 84.46
Ind G4.47
Ind 64.48

Ind 64.54
Ind 64.565
Ind 64.68
Ind 64.67
Ind 64.58
Ind 64.69
Ind €4.60
ind 64.61
Tnd 64.62

Ind 64.63
Ind 84.64

ind 64.65
Ind 64.66

Ind 64.67
Ind 64.68

Note: Chapter Ind 59 as it existed on December 31, 1975 was repealed and a new chapter

Ind 64 was created effective January 1, 1376.

Register, [Jecember, 1978, No. 276
Huilding and heating, ventilating
and gir conditioning code




258 © WISCONSIN ADMINISTRATIVE CODE

Heating, Ventilating and Air Conditioning

PART I—SCOPE

Ind 64.01 Scope. All heating, ventilating and air conditioning systems
shall be designed, installed, maintained and operated so as to provide
the service and results reqmred within the provisions of this chapter.
The minimum requirements estahlished in each part of this chapter
shall be complied with as they apply to that specific public building or
place of empioyment. The administrative rules pertaining to energy con-
servation may be applied retroactively to existing buildings,

. Nate: Compliance with this code shall not constitute assurance of proper installation or
operation of the heating, ventilating and air conditioning system. ‘I'his code is not to be used

as a design manual, but [t is eatablished as a minimum standard for safety, hea[th and general
welfare uf the public,

Hllgqry. Cr, Register, December, 1876, No. 240, eff. 1-1.76; am. Register, December, 1978,
No, 2562, eff, 1-1-77, .

1Ind 64,02 Approval of drawings and specifications, All drawings
and spec1ftcatlons shall be submitted to the department in accordance
with the provisions of sections Ind 50.07 and Ind 50,12,

Histery: Cr. Register, Decernber, 1975, No. 240, eff, 1-1- ‘?6 am. Register, December. 19?6.
No. 252, eff. 1-1-77.

F’AHT II—DESIGN REQUIREMENTS

Ind 64.03 Design, (1) BuiLping HEAT L0sS. The total building heat
loss shall be equal to-the sum of the building transmission losses and
infiltration and/or ventilation losses, whichever are greater..

(2) HeaTing sYSTEM DESIGN. The heating system shall be designed on
the basis of the losses determined by (a) or (b) below, whichever is
greater. Credit will be given for internal heat gains agamst the total de-
sign loss of the heating system, provided the heat gams are demon-
strated by the designer.

" (a) Uccupied periods. The heating system shall be designed to equal
building transmission losses and infiltration and/ or ventllatmn losses
Adurmg occupled periods; or

{b) Unoccupzed periods. The heating system shall be desngned to
equal building transmission losses and infiltration Iesses durmg unoceu-
pied periods, .

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

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

Ind 64,04 Qutside temperature design conditions, In the accompa-
nying map, the state of Wisconsin has been divided into 4 zones. The
maximum heat losses for a heating system shall be caleulated on the
basis of the outdoor temperatures indicated on the map with reference
to location of the project.

History: Cr. Register, Decomber, 1975, Ne. 240, off. 1-1-76,

Register, DBecember, 1978, No. 276
Building and heating, ventilating
and air conditioning code
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Ind 64.05 Inside design femperatures and ventilation require-
ments, (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 occu-
pied periods.

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

(2) VENTILATION REQUIREMENTS. The ventilating system shall be
designed, maintained and operated to accomplish the required ventila-
tion indicated in Table 1.

{a) Outdoor air requirement waived. If & mechanical air supply sys-
tem is provided and the requirement for outdoor air determined in ac-
cordance with Table 1 isIess than 5% of the code required air movement
of 6 ?ilr changes per hour, the requirement for outdoor air may be elimi-
nate

(b) Outdoor air requirement and percent of openings waived. The’
requirement for outdoor air.or percent of openings may be omitted in
large volume spaces containing 5,000 cubie feet per oceupant.

Hlstory: Cr. Register, December, 1975, No., 240, eff. 1-1-76; cr. {1} (a), (2) (a) and (b),

Register, December, 18768, No. 2562, eff. 1-1-77; am. (2} (b), Register, December, 1978, No.
278, off. 1-1-79.

Ind 64.06 Mechumcal ventilation systems. (1) DEFINITION.
Mechanical ventilation is the process of supplying a mixture of tem-
pered outside air and/or simultaneously removing contaminated air to
the outside by power-driven fans or blowers.

(2) DesicH. Mechanical ventliatmn systems shall be designed to sup-
ply a continuous source of outside air to all occupied areas during occu-
pancy. Exhaust ventilation in equal vo]ume shali be maintained simul-
taneously. )

€3} AIR MOVEMENT. The air movement may be 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 occupied space.

(a) Stx air changes per hour. The total air movement for all occupan-
cies shall be at least 6 air changes per hour as specified in Table 1 of
section Ind 64.05.

(b) Less than 6 air changes per hour. An air movement of less than 8
air changes per hour will be permitted where mechanical cooling (air
conditioning) is provided and the heat gain requ1rement for the space
has been satisfied.

(c) Air movement requirement wavied. The air movement require-
ment for 6 air changes per hour may be omitted in the following applica-
tions:

1. Spot heating.

Register, December, 1978, No. 276
Bulilding and heating, ventilating
and alr conditioning code
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2. Buildings containing large volume spaces of at least 5,000 cubic feet
of air per occupant and where the requirement for outside air is waived
in accordance with section Ind 64.05.

3, Buildings utilizing ventilation classification (b) with percentage of
openings as specified in Table 1 of section Ind 64.05.

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

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

(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, teilet room, kitchen, janitor closet or a similar area. Air
shall not be transferred through elevator shafts and stairwells where
doors are required at any floor level.

(6) DiveRsSIFIED MECHANICAL systeEMs. 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 permite the opening of outside air intakes in schools, offices and retait
eatablishments to be delayed one hour after initial accupancy and permits the closing of
outside air openings one hour prior to the terimination of the occupancy.

Note #2: See Ch. Ind 1000-2000, Wia. Safety & Health Code, for requirements for dust,
fumes, vapors and gases.

History: Cr. Register, December, 1976, No. 240, eff. 1-1-76; renum. (3) to be (6}, renum,
64.16 (2} to be (3}, 64.156 (3) to be (4}, cr. {3) (¢) and (5}, Register, December, 1976, No.
252, off. 1-1-77.

Ind 64.07 Natural ventilation system. (1) OuTboor oreNINGs. Out-
door openings used for natural ventilation shall he within 100 feet, or 5
i:imes the least dimensional width of the oceupied area, whichever is the
east.

(a) Outdoor openings located below grade. Qutdoor 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 helow grade
at the bottom of the opening.

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

(b) Outdoor openings located from a property line. Outdoor open-
ings shall be at least 5 feel from a property line and/or lot line or an
adjacent 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 section Ind 64.19.
History: Cr. Register, December, 1975, No, 240, eff. 1-1-76.

Register, December, 1978, No. 276
Building and healing, ventilating
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TABLE 1

Ventilation Requirements’
Basie of Capacity 7
Hinfmum Determination of CFé/nat
Use ot Occupancy Innide Ventilation | Ne. of Persons® aq. ft, Applicable
Tenp. Clasaifica- Het 8q. £t. X of Floor Occupancy Code Section
(Deg. F} tion? per person Openinga™ Area (Ind No.}
Factories, office and mercantile buildinge .

Batrbay and heaury salons 67 {h) 20 3 - 084,54
(where halr spray le used) 67 (d) 20 - — 64.18
Canning factories &0 (k) 5 3 - 64.54, 64,68

Conference rooma 67 5 ? 3 - 64 .54
Caurt rooms 67 {b}) & 3 -— 64,54
Factories and machine shopa (1] (b} 75 3 - 64,54
Firet aid rooma 67 (b) & 3 - 64,54
Flammable liquide starage MR (¢) - - ~— 64.18
Foundries apd boiler shopa S0 (v} 15 3 - 64,13, 64,54
Funeral homear
Ghapel 67 () [ 5 - — 64.54
Embalming Toom a7 (d) — — 2 &4.54
offices 67 (b} 15 3 —_ 64,54
Places of worahip, entertainment and
recreation which accommodate less
than .100 persons + (b} + 3 — 54.54
Princing estabiiahmenta 60 ()] - 3 - 64,18, B4,54
Retall establizhments (baaement) &5 {b) 40 3 - 64,54
(other fleceore) 65 (b} &0 9 —_— 64.54
Shopping malls corrider areas ’ HMR (g) Aggregate capa- -~ - 64.54
{except mercantile areas) ecity of stores
served by mall
Security vaults (occupied) 65 {a) 040 a— - bi, 54
Warehouses NMR - — - - 64.18, 64,34
Theaters and pilaces of assembly {which
accommodate more than 100 persona)
Arenas and fleld houses (use seated area) 60 {a) [ —-— —_ b4, 55
Armories (drill halls) 55 {a) 30 — o 64,55
Aseembly halls (cther than church) 67 {a) [ - - 64,95
Bowling alleys 67 {a) 15 - - Based on occupled areas
Cafeterias, dining areas, restaurants, .
bllllard rooms a7 {a) 15 - — 64.35
Churches and places of worship:
Chapels a? {b) [ k) - 64,55 (1)
DInlng and social roams b7 (b) 15 2 -— B64.595 (1)
Have or auditorium LY (b} [3 2 - 64,55 {3
Sunday school rcoms . 67 ) 20 2 e 64,55 {1)
Club rooms {seated) 67 (a) [ - - 64.55
{unseated)} 67 (a) 13 - - 64.55
Dance halls 6?7 (a} 15 - e 64,55
Ice skatlng rinks {indeor) HMR {a} 15 - - 64,55
ice resurfacing {indeor) HMR (d} _— _ _— B4.1H, 64.5%
Lodge halls 63 (a} 15 — - 64,55
Roliler skating rinks {lodoor) 50 {a} 15 - - 64,55
Taverns &7 (a} 20 - —_ B64.55
Tennis courts (Indoor} 55 (a) — — — 6,55
Theaters 67 (ay [ - - 64,55
Lobbies 65 (a} 15 - - 64,55
Lounge rooms 67 (a) 15 - -— 64,55
Motion plerure booths &0 fa} or (c) - -— 2 64.55 {5)
Hospitals and nursing homes
Autopsy rooms &0 {d) - — 2 64,57
Bathrooms, toilet rooms 5 {d) - -— 2 or &0 64,57, B4.0S
CPM/TF
pDay rooms {living, dining and
recreational areasy 75 {h) 15 5 - 64,57
Delivery rooms o) {b) - 5 -— 64.57
Laboratorles (gemeral) - 67 (d) -— — - 64,18
Laundries 60 {c) - - 2 64,65
Nurses stations 75 {b) bl $ - 64.57
Operating rocws ia {a) - —— - B4,57
Patlent rooms 72 {b) -— 5 -— 64,57
Recovery, lsolatlon reoma, nurseries 75 {b) - 5 - 64.57
Storage rooms for flammable anesthetles [34] {e) - e 2 64,18, 64,37
Storage rooms for bedpsna, solled linens,
solled utilicy, and stexrliizing
equipment tooms 60 (d} - —— 2 bh, 57
Therapy {physical and hydrotherapy) 75 (b) - 5 - 64,57

CA = Cooking appliance.

LF = Lineal foot,

MR = No minimum requirements.

TF = Teilet facilities (water closets and urinala),

+5ee Theaters and places of assembly for inside desipn temperature and net square feet per person,

lyentilation requirements. See sections Ind #4.06, 64.07 and 64.09 for mechanical, matural and exhaust ventilatlom systems; and

sections Ind 64.11 through 64,18 Far ventilation and air standards.
Zyentilation clapsificaticns.

{a) Requires a supply of outside alr and an equal amount of exhaust ventilation be provided at the rate of 5 CFM per person and
a minimum air movement of 6 alr changes per hour.

{b) Requires a aupply of outside alr and ap equal amount of exhaust veatilation at the rate of 5 CFM per person and a minimum
air movement of & air changes per hour, or a percentage of openings.

{c) Requirtes a supply of ocutside alr and exhaust determined on the basis of CFM per square foot of Floor area.

(d) Requires exhaust ventilation determined on the basis of CFM per square foat of flocr area, The area shall be provided with
negstive pressure relative to adlacent areas. A supply of cutside air is required when the total buwlliding exhaust exceeds
oae alr change per hour, u_nless otherwise exempted. [In multiple-use occupancies, the area of each occupaney shall be con-—
aidered separately.

(e} Requires a aupply of outside alr and exhaust determined on the basis of CFM per square foot of flesr area, The area shall
be provided with a negative pressure relationship with respect te the adjacent areas.

(£} Reguires a percentage of openinga.

(g) Doea nect require a separate supply of outside air provided the outside alr introduced 1n the store areas adjzcent to the mall
ie circulsted through and exhavsted from the ahopping mall corridor area,

3petermination of number of persona. In determining the numsber of occupants in a given space, the department will accepr the nec
square feet per persom as listed in Table L or the actual number of persons, provided the expected occupancy is indicated on the
plans and Ls reasonable. Where no value 1s indicated for net aquare feat per person, uae the actuzl number of occupants to
determine the required amount of outside air,

Yparcent of openings. See eection Ind 64.07 fay special conalderarions on natural ventilation.
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TABLE 1 (CONTINLED)

Ventiiation Requirements'
Basin of Capacity
Use or Dccupaney Minimum Determination of CFM/net
Tnaide Ventilation | Mo. of Persona? ag. ft. Applicable
- ' | Temp. Clasasifica— Net aq. ft. X of Floor Qcpupangy Code
. {Deg, F) tton? per_person Openings" Atea Sectfon (Ind Hg,)
Schools and other places of inatruction
Adtinistrative office space 67 ) 75 3 - 64,56
Arte, crafts, drafting rcoms 67 {a) 30 —— _ 64 .56
Clamstooms 67 (a) 20 — - 66,56
Gymnaplums, field houses, auditoriums,
theaters (fixed seats) 55-67 (a) 6 - —_ 64,56
Bleachere - {a) 2.75 or 18“/LF -— - 64,56
Locker and shower rooms ) 70 (c) or {d) _— - 2 64,65
Natatoriume 76 {e) - - 1 or 2/pocl sE, 64 .66
Chlorine atorage rooms MR (a) _— - 1 . 64,65
Home econcmics 67 {a) 30 - —_ 64.56
{cooking) 67 (d) - - 200/CA 4. 67
Kitchens 60 {c) or (d) ' - — 2 64,67
Laboratories (sclence) 67 {a) ki) - — 64,18
Eecture halls 67 (a) [ - — . 64 .56
Libraries and resource centers 67 (a) 20 — — 64,56
Reading rooms 7 (a) 20 - — 64,56
Stack areas 67 (a) or (d) 100 - 1/4 64,56
Lunchrooms &5 (a) 10 . - 64,56
Muaeums and art gallerles 67 (a) 40 -— — 64,56
Music roowms (instrumental) . &7 (a) 20 - — 64.56
{vocal) &7 (a) L0 - - 64.56
Special education 67 (a) s - — 64.56
Study halla, common =reas with
nonfixed seating 67 {a} 10 - — 64 .56
Toilet rooms N 65 (d) - - 2 or &O/TF 64.56
Vocaticnal shops!
With vehicle service and repair [11] (e) or {d} e - 34 h4.18
Without vehicle service and repair 60 {a} 50 — - 64,18
Wardrobes HMR {d} — - 2 f4.65
Penal instltutions and places of deteption
Cells 67 () - — -~ 64,58
Residential sccupancies
Living and sleeping areas [} {ry - 5 -— 6}.59
Day care facilitles 67 (b) 15 5 - B4, B0
Garages and service stations
Automobile showrooms 60 {b} —-— i] - b4, 64
Garages: & or more vehicles MR {c) or {d) —_ — 1/2 b4, 63
Repalr areas 1)) {c) or {d) — - 34 B4 .63
Vehicle service buildings L] {e) er (d) —_ e /2 654.62
General sanitation and service areas
Chlorine storage rooms NMR (d) -- - 1 64.65
Cloak rooms NHR (d) - -~ 2 64,63
Janltor closets NMR (d) - - 2 64,65
Locker rooms and ghower tooms plv] {c) ot {d} — - 2 b4, 65
Teilet.rooms 65 {d) - -— 2 or BOJTF 64,65
Nacatoriums 16 © - — |t ar 2/peol s, . 64,68 K
¥itchens 60 {c) or (d} — — 2 B4, 6T E
. B
Seasonal occupancies @
Camps and lodges: =
Dining and recreational areas NMR {b) 15 3 - 64,68 =}
Living and sleeplng areas NMR f) - 5 - 66,68 E,
Club houses NMR (b) 15 3 — &4 63, o
Drive-ins NMR (h) 15 3 - 64,68 =}
Kitchens ' HMR (e} ar (d) — - ] 64,67 m
Qutdoor toileta HMR (d) - e 2 64,635 §
19
CA = Cooking appliance. o
LF = Lineal foor. - 5
WMR = No minimum Tequirements. Q
TF = Taoillet facilities {(water closets and urinals), g
tSee Theaters and places of assembly for inside design temperature and net square (eet per person. B
o

1VeuL11atiun requirements, See sections Ind 64,06, 64.07 and 64.09 for mechanical, natural and exhaust ventllatlon systems; and
sections Ind 64.11 through 64.18 for ventilatlon and ait standards.
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Zyentilation classifications.

(a) Requires a supply of outside alr and an equal ameunt of exhaust weatllatlon be provided ar the rate of 5 CFM per person and a
minimum air mevement of & alr changes per hour

(b} Requires a supply of outside alr and an equal amount of exhaust ventilatlon at the race of 3 CFM per person and a minimum air
movement of b aly changes per hour, or a percentage ol openings

{e} Requives a supply of outside air and exhaust determined on the basis of CFM per square foat ol [loat area.

(d} Requires exhaust ventilation determiped on the basis of CFM per square foat of floor area. The area shall be provided with
negative pressure relative to adjacent areas. A supply of outslde air is required when the total buiiding exhaust exceeds
one air change per hour, unless otherwise exempted. In multiple-use occupancles, the area of each occupancy shall he con-
sidered separately.

{e) Requlres a asipply of outside air and exhaust determined on the basls of CFM per square foot of floor area, The area shall
be provided with a negative pressure relatianship with respect to adjacent areas.
(F) Requires a percentage of openinga,

(g) Does not require a separate supply of outside air provided the outside alr intvoduced in the store areas adjacent to the mall
is clreulated through and exhausted from the shopping mall corrldar area.

dpetermination of number of persons. In determlning the number of occupants in a given space, the department will accept the net
square feet per person as listed in Table 1 or the actual numher of persons, provided the expected cccupancy is indicated on the
plans and 15 reagsonable. Where no value is indicated for net aquare feet per person, use the actusl number of occupants to
determine the required amount of autside air.

Percent of openings. 5ee secticn Ind 64.07 for special conslderatiens on natural ventilation,

"
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Ind 64.08 Exhaust ventilation system. {1) Derinrrions. (a) Ex-
haust ventilating system. Any combination of building construction,
machinery, devices or equipment, designed and operated to remove
harmful gases, dusts, fumes or vitiated air from the breathing zone of
employes and frequenters.

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

{2) DEsieN. Exhaust ventilating systems shall be designed to reasona-
bly prevent contaminated air from reentering the building.

(3} OreraTiON. The required building exhaust ventilating systems
shall operate continucusly during periods of occupancy.

(4) Exuaust vEnTs. All exhaust vents shall be ducted to the exterior
of the building.

Noate: Heat reclaim equipment for exhaust systems having more than 10,000 CFM capacity
should be considered for energy aavings. N

History: Cr. Register, Decembor, 1975, No. 240, off. 1-1-78; cr. (4), Register, December,
1976, No. 262, eff. 1-1-77,

Ind 64,09 Combustion air intakes. Any room in which burners are
located shall be supplied with combustion air for proper burner opera-
tion. -

(1) CoMBUSTION AIR FOR BURNERS. All burners shall be provided with
combustion air by one of the following methods:

(a) Combustion air by gravitational means. Where combustion air is
introduced by gravitational means, the minimum fres area for combus-
tion air intakes shall be calculated in square inches as indicated in Table
64.09. The values are based on the fuel input of the heating equipment.

TABLE £4.09

Combustion Air Intakes Combusiion Air Intakes Lo-
Ducted from the Outside to cated at the Outside Wall of
Atmospheric burners an Interior Room an Exterior Room

Gas-fired, all occupancies ex-

cept industeial 1 8q.in. /1000 Btu/hz, 1 sq.in./ 2000 Btu/hr.
Gas-fired, industrial

occupancies 1 8q.in./ 1000 Btu/hr, 1 sq.in./B000 Btu/hr.
Qil-fired, all occupancies 1 s.in./ 1000 Btu/hr. 1 5q.in./ 2000 Btu/hr,

(b} Combustion air for power burners. The minimum free area for
combustion air intakes for power burners shall be at least .5 square feet
per 1,000,000 Btu per hour fuel input with a minimum free area of 10
square inches,

(¢} Combustion air by mechanical means. Combustion air furnished
by mechanical systems, such as makeup air units, may be used when
complete design data is submitted and approved by the department.

(d} Combustion air by infiltration. If the heating equipment is not
required to be located in a fire-resistive room, combustion air may be
Register, December, 1978, No. 276
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provided by means of infiltration where the total area of the outdoor
openings (doors and windows} is greater than 3% of the floor area in
which the burner is located.

Note: See section Ind 64.22 for special cnndit.ions.
(2) Dampers. (a) Manually operated dampers are prohibited,

(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.

(3} Ductwork, Where ductwork 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.

(5) BURNERS IN NEGATIVE PRESSURE LOCATIONS, An atmospheric
burner shall not be installed where the spacé in which the burner is lo-
cated is under negative pressure due to an exhaust system,

(6) MounTiNG HEIGHT. Mounting height of the combustion air intakes
shall be as required in section Ind 64.19 (1) (c).

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

History: Cr. Regleter, December, 1975, No. 240, eff. 1-1-76; r. and recr, Register, Decem-
ber, 1978, No. 262, eff. 1-1-77; renum. {1} (b} and {c} tobe (c} and {d}, er. (1) (b),and am.

(7). Register, December, 1877, No. 264, off. 1-1-78; am, {5}, Register, December, 1978, No,
276, eff, 1-1-19.

Ind 64,10 Refrigerants. The rules covering the use of refrigerants for
air conditioning systems shall conform with Wis, Adm. Code chapter
Ind 45, Mechanical Refrigeration.

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

PART Il-VENTILATION AND AIR STANDARDS

Ind 64.11 Ventilation and air standards. The quantity of air used to
ventilate a given space during periods of oceupaney shall always be suffi-
cient to maintain the standards of air distribution, air movement, recir-
culation, air quality and air temperature as required by the following
sectlons Ind 64.12 through Ind 64.19.

History Cr Regiater, December, 1976, No. 240, eff. 1-1-76.

Ind 64.12 Definitions, (1) “Air conditioning.,” The process of treat-
ing air to control temperature, humidity, cleanliness and distribution to
' ineet the requirements of the conditioned space.

Register, December, 1978, No. 276
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{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.

(3} "Recirculated air.” The transfer of air from a space through the
air-handling equipment and back to the space.

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

{b) “Tempered outside air.” Qutside air heated or cooled before dis-
tribution.

(6} “Ventilation.” The process of supplying or removing air by natu-
ral or mechanical means, to or from any space.

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

Ind 64,13 Tempered air requirements. (1) SurpLy Ar. The design
conditions of the supply air temperature to the occupied space shall be
between 50° F and 140° F.

{2) TBMPERED AIR SUPPLY DEPENDING ON NEGATIVE PRESSURE. A supply
of tempered air, depending on a negative pressure within the space, will
be permitted in foundries, steel fabricating shops and similar areas.

History: Cr. Register, December, 14975, No. 240, eff. 1-1-78.

Ind 64.14 Tempered outside air requirements, (1) MAKEUP AIR. A
supply of tempered outside air shall be provided when the total volume
of building exhaust from an area exceeds one air change per hour,

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

{2) PRrockss HEAT. Process heat may be used to temper required
outside air.

History: Cr. Register, Decembaor, 1976, No. 240, eff. 1-1-78,

Ind 64.15 Air movement and distribution, (1) AIR DELIVERY CAPAC-
i1Y. The air delivery capacity of all equipment supplying air for heating,
ventilating and air conditioning purposes shall be based on standard air
ratings.

Note: Standard air is substantially equivalent to dry air at 70° F and 29.92 inches (Hg)
barometric pressure.

Hiatory: Cr. Register, Decornber, 1975, No. 240, off. 1-1-76; rerum. {2} and (3) to be 64.06
(3) and (4}, r. (4}, Register, December, 1978, No. 262, off. 1-1-77.

Ind 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 heat-
ing and ventilating system,

(2) AIR-CLEANSING FILTERS. Approved air-cleansing filters shall be
designed and installed in a manner to filter the outside air and recircu-
lated air used with mechanical heating and ventilating systems except as
follows: ‘

Register, December, 1978, No. 276
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(a) Filters are not required in garages, factories, foundries and similar
occupancies,

(b) Filters are not required for use with unit heaters des:gned for
heating and recirculation.

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

Note: The depariment recognizes as approved, filters 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.

(8) AIR-CLEANSING MATERIALS, Contaminated water shall not bs used
or recirculated through sprays affecting air used for ventilating pur-
poses,

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

Ind 64.17 Automatic controls. Automatic controls shall be provided
to maintain design temperature, control ventilation to provide a contin-
uous air movement of not less than the minimum required by this code,
and to provide a continuous supply of outside air and exhaust as deter-
mined by the provisions of section Ind 64.05, Table 1, during periods of
occupancy,

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

Ind 64, 18 Contamination of air. {1} CONTAMINATION. Alr contamx-
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 occupied by people,

" Note: Cross reference: For requirementa pertaining to all places of employment or occu-
pancy where smoke, gas, dust, fumes, eteam, vapor, industrial poisons, or other detrimental
materials are used, stored, handled, or are present in the air in sufficient quantities to ob-

atruct the vision, or to be injurious to the health, safety or welfare of the employes or fre-
quenters, see Wis. Adm. Code Ch. Ind 1000- QOOO—W:s Safety a.nci Heajth Code

(a) Chlorinated hydmcarbons Areas where chlormated hydrocar-
bons are introduced shall be arranged to satisfy the following conditions;

Note: Some of the chlorinated hydrocarbons commonly used are: trichloroethylene, per-
chloroethylene, carbon tetrochloride, methylene chloride, methyl chloroform, Freon F-11,
Freon F-12, Freon F-21 and Freon F.114. For example, these materials are used in dry
cleaning eastablishments, in degreasing operations, and .where pressure can propellants are
used. Presaure cans are used for such products as enamels, lacquers, paint removers, stencil
inks, lubricants, pesticides, hair eprays, shaving lathers, shampooa and colognes.

1. The area shall bave an exhaust system capable of maintaining a
negative 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. See Wis, Adm. Code chapters Ind 1000-
2000—Wisconsin Safety and Health Code.

3. No direct-fired heating unit, with or without a heat exchanger, shall
be located within this area, nor shall it recirculate air from this area.

Regiater, December, 1978, No. 276
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4. The surface temperatures of any type of heating equipment used in
these areas shall be below the temperature at which toxic materials may
be released.

Note: Toxic materials are those covered in Wls Adm. Code Ch. Ind 1600-2000— Wiscon-
sin Safety and Health Code.

(b} Transfer of contaminated air. Air shall not be transferred from
an area of greater contamination.
Note: The department will accept air transferreh from: corridor to toilet room; coreidor to

cloak room of janitor closet; dining room to kitchen; locker room to toilet room; gymnasivm
to focker room; showroom to garage; and corridor to school vocational shops.

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

Ind 64.19 Location of outside ventilating air intakes or exhausts
for mechanical ventilation systems. (1) LOCATION AND DISTANCE. {a)
Location to prevent contamination. 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 emitting produets of combustion, exhaust vents and plumbing
vents.

Note: 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 and/or lot line or an adjacent
building on the same property, This distance restriction does not apply
to property lines aiong streets or alleys.

(c) 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 areaways provided the minimum
horizontal cross 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 air intake, and the gmtmg is
demgned for a minimum nf 100 PSF live load.

(2) .Screens, All outside air intake openings shall be provided with a
device to prevent intake of foreign material of Y2-inch size or larger.

(3) WeATHER PROTECTION. Al outside air intake openings shall be pro-
tected against weather and water with a weatherproof hoeod or louvers.

(4) AccesSIBILITY AND CLEANLINESS. All outside air intakes shall be
easily accessible for cleaning and shall be kept ¢lean 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 cutside air into the building when the
ventilating unit is not in operation.

{b) Exhaust. 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.

Hiatory: Cr. Regiater, December, 1975, No., 30, eff, 1-1- 76, am. (B} (a}, Register, Decem-
ber, 1976, No. 752, off. 1-1-77.
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PART IV-HEATING EQUIPMENT REQUIREMENTS

Ind 64.20 Equipment ratings and safety controls. (1) * TEst AND
INSTALLATION STANDARDS. Oil and gas-fired heating equipment, electric
heating equipment, and accessory equipment or devices shall be tested
and installed in accordance with standards recognized by the depart-
ment.

Note: For a list 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
electric heating equipment shall be equipped with primary (flame safe-
guard) safety controls, safety limit switches, and burners or electric ele-
ments that comply with standards accepted by the department.

Note: The departnient recognizes UL 296-—Cit Burners, and UL 795—Commercial-Indus-
trial Gas-Heating Equipment, as acceptable atandards that satisfy the requirements of Ind
84.20 (1) and (2).

{3) Listep equiPMENT. Complete factory assembled heating units
shall be labeled by listing agencies approved by the department.

Note: The departiment accepts heating equipment listed by American Gas Assaciation and
Underwriters” Laboratories, .

(4) UnrLisTED 2qUIPMENT. If the heating equipment is unlisted, the
following provisions shall be taken: :

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

(b) Tests. A test by a Wisconsin registered engineer shall be con-
ducted on the output and safety controls, in’ accordance with the na-
tional standard used by the manufacturer. A statement regarding the
test of the rating and safety controls shall be furnished for each installa-
tion unless an approval for the equipment is obtained from the depart-
ment in accordance with (5) below.

(6} EQuiPMENT APPROVAL. Equipment, approval may be obtained from
the department upon submission of a technical report, based on the test
required in (4) (b) above, together with the fee as specified in Wis.
Adm. Code chapter Ind 69, Fee Schedule, for equipment approval.

Note: The purpoas of the technical report is to show that the equipment is in complete
compHance with the national atandard by which the equipment is designed, constructed and
teated. .

History: Cr. Register, Decembar, 1876, No. 240, eff. 1-1-75; r. and recr, Register, Decem-
ber, 1976, No. 252, off. 1-1-77; am. (5}, Register, Decomber, 1977, No, 264, eff. 1-1-78.

*See Appondix A for further explanatory material,
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Ind 64.21 Location of equipment. The various types of heating
equipment and the corresponding types of occupancies in which the
equipment may be located are shown in Table 64,21, The footnotes be-
low the table designate special requirements for the listed equipment.

Note: The department will accept net ratings as liated by Mechanical Contractors Associa-

tion of America, Ine., Institute of Boiler and Radiator Manufacturers, and equipment tested
according to commercial standard 140-47.

History: Cr. Register, Decomber, 1975, No. 240, eff, 1-1-78; r. and recr. Register, Decem-
ber, 1976, No. 262, off. 1-1-77.

Ind 64.22 Special requirements. (1} BOILERS AND PRESSURE YESSELS,
(a) Construction standards, Boilers and pressure .vessels shall be con-
structed and installed in compliance with the standards of the American
Society of Mechanical Engineers, as adopted under the Wis, Adm. Code
chapters Ind 41-42—Boiler and Pressure Vessel Code.

(b) Installation notification. The installing contractor shall notify
the department of boiler installation, in accordance with the require-
ments of section Ind 41.05, before the boiler or pressure vessel is put into
operation.

{2) FumrMAcEs. Forced-air heating systems shall be designed to pre-
vent a negative pressure on the heat exchanger,

{3) SuspenDED EQUIPMENT, Suspended gas or oil-fired heating and
ventilating equipment shall be visible to persons within the room where
it is suapended and in no way hidden and shall comply with the follow-
ing;

(a) If the enteﬂng air tothe heat exchanger of all gas-fired equipment
is 30° F or lower, the heat exchanger and burners shall be constructed of
corrogion-resistive matenals

(4) Gasor OIL-FIRED RADIANT HEATERS, Gas or oil-fired radiant heat-
ers are subject to the following provisions:

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

(b} If unvented radiant heaters are used, gravity or mechanical means
- shall be provided to exhaust at least 4 CFM per 1000 Btu per hour input

of msétalled heaters. Provisions shall be made for an egual supply of
outside air

(¢} Exhaust openings for removing products of combustion shall be
provided above the level of the radiant heaters.

(d) OQil-fired radiant heaters shall be equipped with mechanical pres-
sure-atomizing burners.

_ {5) Space neaTERS. Space heaters shall comply with the following pro-
vislons,

{a) The burner of the appliance shall be enclosed with a metal hous-
ing so constructed that there will be no open flaie and the burner hous-
ing shall be effectively guarded against personal contact. The arrange-
ment shall be such that the shield will prevent any combustibie material
in the vicinity of the appliance from coming in contact with the flame or
Register, Decomber, 1978, No. 276
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with the housing that encloses the burner. Qil-fired space heaters shall
be equipped with a mechanical pressure atomizing burner,

{b) Space heaters shall not be equipped 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;

{b) Listed electric units.

{7) 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
requirements of section Ind 54.14.

Note: The department will accept equipment listed by Underwriters’ Laboratories, Inc.

‘History: Cr, Register, Decomber, 1976, No. 240, eff, 1-1-76; r. and recr. Register, Decem-
ber, 1976, No. 252, eff. 1-1-77; r. (4) (d) and renum. {4) (e) to be {d}, Register, Decembaer,
1977, No. 264, eff, 1-1-78; am. (1) (b) and cr. (7), Register, December, 1978, No. 276, eff. 1-1-
79 ’ :

Ind 64.23 Piping. (1) PreE sizes AND ARRANGEMENT. All supply and
return piping carrying steam, hot water or other fluids, air-line piping
and aukiliary equipment shall be of appropriate sizes, elevations and
arrangements to accomplish the calculated services in practical opera-
tion, without undue noise, stress or other detriment.

(2) ExpansioN aNp CONTRACTION. The piping for the heating system
shall be equipped with anchors, expansion swings or joints, supports and
similar devices to relieve siress and strains caused by temperature
change of the pipe material.

(3) Per insuLation, All supply and return piping carrying steam, hot
water or other fluids shall he covered with insulating material where the
pipes pass through occupied areas and the surface temperature exceeds
180¢ I, unless guarded.

(4) Pipe PROTECTION. No pipe carrying hot water, steam, or other fluid
at a surface temperature exceeding 260° 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) Gas OR 0I5, INSTALLATIONS. {a) Piping installations. All gas piping
and oil piping shall comply with the standards accepted by the depart-
ment.

Note: The department will accept gas piping installations which conform to NFPA No. 54
(ANSIZ223.1}, National Fuel Gas Code; and oil piping installations which conform to NFPA
No. 31, 0il-Burning Equipment.

(b) Gil tank installations. All oil-burning equipiment shall be sup-
plied with oil from a supply tank having a capacity of not less than 250
gallons, The fuel oil tank shall be equipped with a fill pipe, vent pipe and
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oil gauge. The vent pipe and fill pipe shall termirate outside of the
building.

. Hiatory: Cr. Regloter, Decembér. 1975, No. 240, eff. 1-1-76; r. and reer, Register, Decem-

ber, 1978, No. 252, off, 1-1-77; am. (1), {3} and {4), Register, December, 1978, No. 276, eff. 1-
1-79.

PART V—AIR DELIVERY SYSTEMS

Ind 64.31 Duct desxgn. Al ducts shall be designed to promote the
unrestricted flow of air.
Note: The department will accept air duct velocities designed in accordance with the

standards of the ASHRAE Handbood of Fundamentals, published by the American Soc:ety
of Hoating, Refrigerating and Air Conditioning Engineers.

History: Cr. Register, December, 1975, No. 240, eff. 1-1-78, .

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

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

Ind 64.33 Underground duct construction and installation. (1)
Mareriars. (a) Tile duects. All underground duct systems using cement
tile, glazed clay tile and other tile having a composition of cement and
mineral shatl be waterproof and shall have sufficient strength to prevent
failure of duct at the time of installation and while in service. All fittings
shall be designed with bell and splgot or slip-joint connections. All joints
shall be waterproof.

(b) Plastic and retal ducts. Metal, plastic-coated meial 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 water-
proof, noncombustible, smooth and of sufflment strength to prevent col-
lapse,

Note: The department will accept polyvinyl ducts installed underground without concrete.

(2) Duct INSULATION. Supply air ducts installed parallel and adjacent
to an outside wall shall be insulated with a moistureproof material
(thermal conductance factor of .13 BTU per hour per square foot per
degree Fahrenheit) placed between the duct and outside wall. The insu-
lation shall extend from the undermde of the floor to 2 feet below the
finished grade,

(8) Duct pramvaGge. Underground ducts shall be provided with drain-
age to a lower room of the building or {o a sump. No duct shall be con-
nected to a sewer.

(4) DucT INLETS AND OUTLETS. A water-tight connection shall be pro-
vided where the inlet and outlet risers are connected to underground
ducts,

(5) Prrinc. Nonhazardous piping may be installed in underground
ducts if it does not restrict the air flow.

History: Cr. Hegister, December, 1975, No. 240, off. 1-1-76.
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Ind 64.34 Duct eonstruction. (1) METAL pucts. All sheet metal
ducts and fittings shall be constructed in compliance with standards ap-
proved by the department.

Notoe: The department will accept the standards for ducts in the ASHRAE Handbeok of
Fundamentals, published by the American Society of Heating, Refrigerating and Air Condi-
tioning Engineers, or as Hlustrated in the Low Velocity or High Velocity Duct Construction
Standards published by the Sheet Metal and Air Conditioning Contracters National Associa-
tion, Inc.

(2) ConmpustisLE pucts. All ducts or airways of wood or other com-
bustible material shall be lined with sheet metal or other approved
noncombustible material unless specifically exempted by this code.

{3) NonMeTALLIC DUCTS. 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
duct conatruction standards published by the Sheet Metal and Air Conditioning Contractors
Mational Assoclation, Inc,

(b) The ducts shall resist puncture, deformation or collapse.

(¢) The ducts shall not be used where the air temperature exceeds
250° F, for kitchen or fume exhaust ducts, or to convey solids or corro-
sive gases,

{d) The duets shall not pass through required fire-resistive construc-
tion.

() The ducts shall not be connected to a furnace, duct heater or simi-
lar heat-producing appliance unless a connecting duct of steel, having a
tength of not less than 6 feet, is used to separate them from the appli-
ance.

(4) SPIRALLY WDUND METAL DUCTS. Spirally wound metal ducts shall
be constructed to provide structural strengih equal to rectangular ducts.
'é‘he metal may be one standard gauge lighter than required for round

ucts.

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

Ind 64.35 Duct connectors, (1) FLEXIBLE DUCT CONNECTORS. Flexible
duct connectors between duct systems and air outlets or air outlet units
shall conform 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,
published by Underwriters’ Laboratories, Inc., are acceptable.

(b) The construction shall be approved by the department.

(¢) The connector shall not be subject to deterioration from mildew or
moisture.

(d} The connector shall not pass through required fire-resistive con-
struction.
Register, December, 1978, No. 276
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(2) ViBrATION cONTROL, Vibration isolation connectors at the joint
between the duct and fan or heat-producing equipment shall conform to
the following:

(&) Connectors shall be a type approved for such use.

MNets: Flame-retarded fabric or metal or mineral listed in the Building Materials List,
published by Underwtiters’ Laboratories, Inc., ars acceptable.

(b) Connectors shail be not more than 10 inches wide.

(c) Connectors shall not be used where the air temperature is in ex-
cess of 250° F,

Histerys Cr. Registor, Decomber, 1075, No, 240, off, 1-1-76.

Ind 64.36 Verticel shafts, Every vertical shaft shall be enclosed with
noncomhbuatible material which is fire-resistive rated in accozdunce with
Table 51.03-A. )

Higtexyr Cr, Negiator, Decomber, 1975, No. 240, off, 1-1.76.

Ind §4.37 Insulation. Heating supply ducts shall be covered with in-
sulation unless an aliowance is made for temperature drop in the system,

Hiztery: Cr. Rogistar, December, 1975, No. 240, eff, 1-1.76.

Ind 64,38 Gravity ventilation ducts. (1) DesiGn, Horizontal runs in
gravity ventilation ducts connected to alphon -type roof ventilators shatl
be avoided wherever possible and the maximum practicable inclination
shall be provided in all cases. In no case shall the horizontal run exceed
309% of the vertical run unless the room has a mechanical supply of air or
the ventilation duct is connected to an exhaust fan,

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

(3) PreNUMS. 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 l‘I!ectmg plenums shall be connected to an approved si-
Ehuﬂ?h type roof ventilator or to an exhaust fan discharging outside the

ng.

(4) Damrzrs. Dampers are prohibited in gravity ventllatmn ducts, ex-
cept atmospheric back-draft dampers are permitted.

Hkztesy: Cr, Register, Docembar, 1975, No. 240, off, 1-1-76.

Ind 64.39 Ventilation discharge. All gravity and mechanical ventila-
tion ducts shall be protected from the weather and shall be so located
and constructed as to prevent contamination of an outside air supply.
Gravity ventilation ducts shall extend not less than 2 feet above the
higheat portion of the roof or parapet wall and shall be surmounted with
an approved type of siphon roof ventilator.

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

Ind 64.40 Relief vents. (1) BAROMETRIC RELIEF VENTS PERMITTED,
The use of barometric relief vents is permitted for type (a) and (b)
Ragister, Decombar, 1978, No. 276
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ventilation classifications designated in Table 1. Where barometric re-
lief vents are installed on the roof, the discharge openings shall be not
less than 2 feet above the roof.

- (2) BAROMETRIC RELIEF VENTS PROHIBITED, The use of barometric re-
lef vents is prohibited for type (c), (d) and {(e) ventilation classifica-
tions 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.

Ind 64.41 Suspended ceiling plenum. (1) GENERAL. Plenums Above
ceilings used for the supply, return and transfer of air shall be of
noncombustible construction as defined in section Ind 51.01 (86) (a).

{2) DucTWORK WITHIN THE PLENUM, Ducts within the plenum shall he
construeted of metal in accordance with Ind 64.34 {1) or approved non-
metallic materials in aceordance with Ind 64.34 (3).

(3} Duct connNECTORS. Duct connectors shall comply with the require-
ments of section Ind 64.35.

Note: Flame-retardent fabric or metal or mineral listed in the Building Materials List,
published by Underwriters’ Laboratories, Inc., are acceptable,

(4) Duct AnD PIPE INSULATION, Duct and pipe insulation, including
coverings, linings; tapes and core materials, shall have a flame spread
rating of not over 25 without evidence of continued progressive combus-
tion, and a smoke developed rating no higher than 50. 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 net over 25 and a smoke developed rating no higher than 50 when
in the final dry state.

(5)' Hazarpous pririNG AND caRLES, The installation of hazardous pip-
ing and cables within the plenum is prohibited.

(6) OpenNiNGS. Openings into the plenum that would affect the fire-
resistive rating of the roof and ceiling are prohibited.

Note: This section permits the use of steel, painted steel bar joists and metal decking,
concrete, plaster, and other inorganic materials and prohibits the use of certain combustible
materials including plastic wire sheathing, plastic thermal insulation, plastic pipe, intumes-
cent paint and organic materials which will not pass ASTM test procedure E-136 [Ind 51,26
{60) ], except plastic control tubing that meets the criteria of ASTM test procedure D-63b,

(7) SMoKE DETECTION, Suspended ceiling plenums which do not sat-
isfy the requirements of {2) through (4) of this section shall be provided
with an approved smoke detection system acceptable to the department.

Naote: The department will accept amoke detection systems designed, installed and main-
tained in accordance with National Fire Protection Association standard No. 72-E.

History: Cr. Register, December, 1976, No. 240, eff, 1-1-76; am. Register, December, 1976,
Neo. 252, eff. 1-1-77; r, and recr. Register, December, 1978, No, 276, off. 1-1-79.

Ind 64.42 Fire dampers and fire curtain doors, (1) REQUIRED FIRE
DAMPERS AND FIRE CURTAIN DOORS, AH heating and ventilating ducts
which terminate at or pierce code-required, hourly rated wall, floor or
floor-ceiling assemblies {(Table 51.03-A) and rated enclosures shall be
protected as follows:

Reginter, December, 1978, No, 276
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~{a) Two-hour rated assemblies and enclosures shall be protected with
1'%-hour rated fire dampers.

{b) Three-hour and 4-hour rated assemblies and enclosures shail be
protected with 3-hour "A” Jabel fire curtain doors.

2) EXCEPTIONS, Exceptions to Ind 64.42 (1) are:

(a) Any assembly, such as a floor-ceiling assembly, that has been ger-
tified for use without fire dampers and approved by a nationally recog-
nized testing laboratory.

{b) Metal ducts whlch do not exceed a maximum area of 20 square
inches.

{c) Combustion air ducts which extend from the exterior of the build-
ing and terminate at 2-hour rated enclosures and which do not pierce
any other fire-rated assembly in other areas of the building.

(d) Interior bearing walls and partitions if unrated openlngs are per-
mitted by other sections of this code.

(3) SERVICING FIRE DAMPERS, Access panels shall be provided next to
fire dampers and fire curtain doors to permit viewing and servicing.
_' Note #f: The'aapmth:pnt will accept firé dampers and fire curtain doors listed by Under-
writers’ Laboratories, Inc. or an approved natfonally recognized testing laberatory. The
dampers must be inatalled in the vertical or horizontal position that the dampers were
designed and tested for. The department ivill alao accept fire damper and fire curtain door
ingtallations recommended in publications of the Sheet Metal, Air Conditioning Contractors

National A.nscciat[on, !nc and the Nat;onal Fire Pmtection Associat[on bulletins No. 80 and
“H0A. :

Notﬂ #2: Fire da.mpen claasified by Underwr:tars Laboratories as 1-% hour rated assem-
blies are of single blade, multi-blade and curtain types. Fire curtain doors classified by
Underwﬂben Laboratoriea aa time mteci £3 hour) and labeled (A} are of the curtain-blade
type.

Note #3: Ses section Ind 84.68 for ﬁre da.mper'requimmenta in kitchen ex_hausf. aystems.

History: Cr. Register, December, 1975, No. 240, eff. 1-1-76; . (1) {a}, renum. (1) (b} and
{0) to be (1) (a) and (b), Regiater, December, 1976, No. 252, eff. 1-1-77; am. (2} (c),

Register, Decomber, 1977, No. 284, off, 1- 1 78;cr. (2) (d), Hegmter, December, 1978, No. 276,
off, 1-1-18,

Ind 64.43 Dampers and damper controls, (1) VOLUME DAMPERS AND
DEPLECTORS, Volume dampers, splitters and deflectors shall be provided
in all ducts to permit accurate halancing of the system. The dampers,
splitters and deflectors shall be adjusted to satisfy the heating and ven-
tliatmg reqmrements of the conditioned space and locked in place.

{2) AR GRILLES. All air supply outlets and returns shall be equlpped
with grilles or devices which will provide a uniform distribution of air.

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

Ind 64.44 Fans and blowers. (1) T'yre AND carACITY. 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,

Note' Tha department accepts certified ratings list,ed by the Air Movmg and Condltmmng
Asaociation, Inc.

Register, December, 1978, No. 276
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{2) QuieT oPERATION, The sound generated by various fans and hlow-
ers shall not be objectionable, '

History: Cr. Register, December, 1675, No. 240, eff, 1-1-76.

PART VI—CHIMNEYS, GAS VENTS, MECHANICAL
DRAFT AND VENTING DEVICES

Ind 64.45 Chimneys, smoke stacks, gas vents, mechanical draft
and venting devices, (1) GENERAL REQUIREMENTS. Heating equipment
using solid, liquid or gas fuels shall be vented to the outside. A natural
draft chimney or other venting device shall have the height and area to
remove the products of combustion.

(2) NoncoMBUSTIBLE SUPPORTS. All chimneys or gas vents shall be
supported from noncombustible construction unless otherwise ap-
proved.

(3) TermiNaTION. (a) Gravity type. All chimneys or vents depending
on & gravity principle for the removal of the products of combustion
shall extend at least 3 feet above the highest point where the chimneys
and vents 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.

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

Histery: Cr. Register, December, 1976, No. 240, eff, 1-1-78.

Ind 64.46 Masonry chimneys. The desigh and construction of the
chimney shall conform to the provisions of this section,

(1) MatgriaLs. 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 weod he 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 chimney. The foundation shall be designed
and built in conformity with the requirements for foundations for build-
ings. In no case shall a chimney be corbeled out more than 8 inches from
t}f“‘ab wall and in every case the corbeling shall consist of at least 5 courses
of brick,

(2) Frug size, 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
flue lining is used for the full height of the chimney the walls shall not be
less than 4 inches in solid thickness. No smoke flue shali 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) Frue Liniyes. 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 3% inch in

Register, December, 1978, No. 276
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thickness and shall be built in as outer walls of the chimney are con-
strueted. Flue linings shall start from a point not less than 8 inches be-
low the bottom of the smoke pipe intake and shatl be continucus to a
point not less than 4 inches above the enclosing walls.

" (4) SMOKE PIPE CONNECTION. If there is more than one smoke pipe con-
nected to a flue, the connections shall be at different levels. T'wo 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 sufficient to
accommodate the total volume of flue gases.

{56) CrLean-ouT oPENING. Every chimney shall be provided with a
clean-out opening at the base. Such openings shall be equipped with
metal doors and frames arranged to remain closed when not in use.

(6) WiND prESSURE. Every chimney shall be designed to withgtand
wind pressures in accardance with the requirements of section Ind 53.12,

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

Ind 64.47 Metal smokestacks, (1) SMOKESTACKS IN EXCESS OF 30
FEET. 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
heating 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 shall 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 protection requirements of this paragraph if they are of type
No. 1 or No. 2 construction,

“(2) SMOXESTACKS LESS THAN 30 rEET, Smokestacks less than 30 feet
high may be constructed of not less than No. 10 U.S. 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 smokeatack and any combustible material within 12 inches of such
sm(gglestaqk shall be protected by % inch of ashestos covered by sheet
metal.

History: Cr. Reglater, Decomber, 1875, No. 240, off, 1-1-716; am. {1) {intro.}, Register,
December, 1878, No. 2786, #ff. 1.1-79,

Ind 64.48 Factory-built chimneys and gas vents. (1) GENERAL.
Factory-built chimneys and gas vents shall be of an approved type.

(2) TYPES OF APPROVED CHIMNEYS AND GAS VENTS. (a) Residential type
and building heating appliance. An approved “residential type and
building heating appliance” chimney or “bullding heating appliance

Register, Decomber, 1978, No. 278
Building and heating, ventilating
and air conditioning code




DEPT, OF INDUSTRY, LABOR & HUMAN RELATIONS 283

Heating, Ventilating and Air Conditioning

only” chimney may be used with solid, liquid or gas-fired heating appli-
ances where the flue gas temperature does not exceed 1000° F continu-
ously, 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° F
at the outlet of the draft hood.

{c) Type “B W”, An approved type “BW?" gas vent may be used with a
vented recessed wall heater.

(d) Single wall vent pipe. An approved single wall vent pipe may be
used with gas-fired, low-heat appliances (fow-pressure boilers, furnaces
and space heaters). The vent shall be not less than No. 20 standard
gauge galvanized iron, No. 24 Brown and Sharpe gauge shest copper, or
other approved corrosion-resistant material. 'The installation shail con-
form to the requirements of section Ind 64.49.

(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,

Nate: The department recognizes as approved, chimneys deslgnnted as “residential types
and hur[ding heating appliance,” “building heating appliance,” “B”, “BW” and “L" types
listed by Underwriters’ Laboratories, Ine,

History: Cr. Register, December, 1976, No. 240, eff. 1-1-76; r, and recr., Register, Decem-
her, 1978, No. 276, eff. 1-1-79.

Ind 64.49 Smoke pipes. (1) CONSTRUCTION AND INSTALLATION. The
construction and installation of smoke pipes shall conform with the fol-
lowing requirements:

- {a) Concealed spaces. No smoke pipe or breeching serving heating
appliances shall pass through any outside window, door, or combustible
ouiside wall, nor be concealed in any closet, attic or similar space.

(b} Smoke pipes which pass through combustible partitions. Every
smoke pipe which passes through combustible partitions shall be en-
cased with noncombustible material at least 4 inches thick, or with a
double safety thimble made of 2 concentric rings of sheet metal with at
least one inch open air space between and with the outer ring covered
with at least %-inch ashestos.

-{e) Distance from matenals No part of any smoke pipe shall be
placed nearer to any non-fire-resistive partition or wall than the diame-
ter of the pipe, nor nearer fo any non-fire-resistive ceiling than 1-%
times the diameter. The above distances may be reduced by one-half if
the wall or ceiling is covered with not less than ¥-inch asbestos board
covered with sheet metal or with equivalent protection.

History: Cr. Regiater, Decemnber, 1975, No. 240, eff. 1-1-76,

Ind 64.50 Gas vents, All gas ranges (except those for domestic use),
water heaters and other gas-fired equipment shall be provided with vent
pipes conforming to the requirements for gas vents as specified in sec-
tion Ind 64.48 or for smoke pipes as specified in section Ind 64.49.

Regiater, December, 1978, No. 276
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(a) Exception., Commercial kitchen appliances (i.e., ranges, ovens,
booster heaters and similar equipment) may be vented into the kitchen
hood exhaust systom,

History: Cz. Regiater, Decerber, 1975, No, 240, eff. 1-1-76; am. Register, December, 1978,
No. 278, eff. 1-1-70.

PART VIl—EQUIPMENT LOCATION, PROTECTION,
- MAINTENANCE AND OPERATION

Ind 64.51 Guarding and fire protection. (1) GUARDING OF EQUIP-
MENT. Heating and ventilating equipment in gymnasiums, playrooms
and similarly 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
contact with:

{a) Any surface temperatures that exceed 180° It;

Nete: For slectrical equipment, the department will accept the surface temporature de-
fined in UL 1042—Standard for Safety, Elsctric Baseboard Heating Fquipment, published
by Underwritors’ Laboratories, Inc,

(b) Surfaces that are likely to cause lacerations.

(3) GUARDING OF MECHANICAL APPARATUS, All mechanical apparatus
shall be guarded to comply with the requirements of Wis. Adm. Code
Ch. Ind 1000-2000—Wis. Safety and Health Code,

(4) Fing PROTECTION. All mstallations under this chapter shall comply
ﬁlth the precautionary requirements of the department to reduce fire
azards. )

Hiatory: Cr. Register, Decomber, 1975, No. 240, off, 1-1-76; am. (2), Register, December,
1976, No. 252, eff. 1-1-77,

Ind 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 be kept clean and sanitary.

(2) OperaTION. All heating, ventilating and exhaust syatems shall be
operated to satisfy the requarements of this chapter during periods the
building is occupied. '

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

Hiatory: Cr. Regiater, December, 1975, No. 240, off, 1-1-76.

Ind 64.53 Final test required. The designer, installer or recognized
balancing 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.
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PART VIIl—OCCUPANCY REQUIREMENTS

Ind 64.54 Factories, office and mercantile buildings, (1) Scork.
This classification shall include all places of employment, mercantile
buildings, retail establishments where geods and commodities are
bought and sold, and places where not more than 100 persons assemble
for worship, recreation, entertainment or dining purposes,

Note: For masll corridors of enclosed mall shopping centers, see Ind 64.05, Table 1.

(2) VenTIiLATION. The air movement, supply and distribution for all
oceupancies in this elass shall conform to the requirements of section
Ind 64.05, T'able 1, except that natural ventilation or mechanical venti-
lationt need not be provided in warehouses and cold storage buildings.

(3) INDUSTRIAL EXHAUST SYSTEM. (a) Contaminants. Industrial ex-
haust systems shall be installed and operated to remove harmful con-
taminants in conformance with Wis. Adm. Code Ch, Tnd 1000-2000—
Wisconsin Safety and Health Code.

(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.

(¢) Connections. Connections hetween industrial exhaust systems
that convey different materials, the combination of which may produce
explosive, heat-generating, corrosive, toxie, or otherwise dangerous mix-
tures, shall be prohibited.

"(4} Locker RooMs. Locker rooms used in places of industrial employ-
ment shall be provided with outside air. See section Ind 64.05, Table 1.

Note: Exhaust air from tocker rooms may be directed through the adjoining toilet teom 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
section Ind 64.05, Fable 1. ) :

History: Cr. Register, December, 1976, No. 240, eff. 1-1-76.

Ind 64.55 Theaters and places of assembly. (1) Scopg, This classifi-
cation shall include auditoriums, arenas, armories, assembly halls, ban-
quet halls, billiard rooms, bowling alleys, cafeterias, club rooms, dance
halls, dining rooms, gymnasiums, lecture halls, lodge halls, playrooms,
restaurants, school auditoriums, Sunday schools and places of worship,
funerat home chapels, parochial schools, convents, indoor skating rinks,
and theaters which accommodate more than 100 persons for entertain-
ment, recreation, worship, or dining purposes.

Note: For areas that will accommodate less than 100 persons, ses Ind 64.64.

(2) VentiLaTION. The air movement, supply and distribution for all
occupancies under this classification shall conform to the requirements
of section Ind 64.05, Table 1.

{3) ALTERNATE SERVICE AND CArACITY. Heating and ventilating sys-
tems installed in places of woiship, Sunday scheols, so-called commu-
nity buildings and lodge halls may be arranged for selective delivety of
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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 which a fire
curtain is required, shall be supplied with sufficient air or other means
to equalize the pressure to avoid deflecting the curtain,

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

Ind 64.56 Schools and other places of instruction, (1)} Scorr. This
classification shall apply to all public and private schools, colleges, uni-
versities, 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) . Venmiation. The air movement, aupply and distribution for all
occupancies under this classification shall conform to the reqmrements
of section Ind §4.05, Table 1. For corridors provided with lockers, the air
movement shall be not less than 10 cubic feet per minute per lmeal foot
of corridor. This air supply shall be accomplished by means of alr inlets
admitting air from adjacent classrooms or by a direct tempered air sup-
ply. .
Nota»: This rule does not apply to corridors furnished with coat hooks,

(3) ScHOOL SHOP EQUIPMENT AND LABORATORY EXHAUST. An exhaust
gystem, in accordance with the requirements of section Ind 64.54 (3),
shall be provided for all equipment and processes that create dust,
fumes, vapors and gases injurious to health. Makeup air may be trans-
ferred from other areas of the building to replace the air exhausted from
the equipment or process. - .

History: Cr. Register, December, 1875, No, 240, eff. 1 1-76; am. (3}, Register, Decomber,
1976, No. 262, eff 1177

- Ind 64.57 Hospitals and nursiug homes. (1) Scope. This classifica-
tion shall include hospitals, nursing homes, public health centers and
treatment centers where medical services are provided for treatment
and care of “bedt‘ast pattents ”

NMote #1t A “bedfast patlent“ is a person who is normally confined to a bed or chmr

Note #2: For additional requirementa, refer to Wis. administrative codes of the state de-
partment of health and soclal services.

(2 VENT]LATION The air movement, supply and distribution shall
conform to the requlrements of section Ind 64.05, Table 1, and the fol-
lowing:

Note: The department of health and social services requirea & positive pressure rolation-
ship, with respect to adjacent areas, in corridors, operating rooms, delivery rooms, nurseries,
day room areas, laboratories vnth media transfer, and nurses stations which are located in
corridors. . . .

(a) Exhaust ventllatlon shall be provided on the basis of 2 cubic feot
per minute for each square foot of floor area from such rooms as baths,
iaboratories, laundries, anesthetic storage, bedpan, sterlllzmg, soiled
utility, soiled linen, and janitor closets.-
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(b) The heating and ventilating systein serving such rooms as operat-
ing, anesthesia, recovery, labor, delivery, nursery, isolation, therapy, and
autopsy shall satisfly the following conditions:

" 1. A minimum air movement of not less than 6 air change-s per hour.
2, Quiside air of not less than 6 air changes per hour shall he provided.
3. The recirculation of air is not permitied in autopsy rooms.

4, Recirculation of air shall only be permitted within the systeni serv-
ing an individual room,

5. Mechanical exhaust shall be provided.

6. The relative humidity in rooms where anesthetic gases are used
shall be maintained at not less than 50%.

(c) Private rooms, semi-private wards, day rooms, and nurses stations
shall be ventilated in accordance with the requirements of section Ind
64.05, Table-1, unléss an openable sash area has heen provided and the
content of the space is in excess of 400 cubic feet per occupant

Note: SeB Beclmns Ind 57.17 and 57 9,

(d) The air movement in corridors and halls shall be not iess than 10
cubic feet per minute per lineal foot of corridor or hall.

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

Ind 64.58 Penal institutions and places of detention, (1) ScopE.
'This classification shall include corridors and areas of compulsory occu-
pancy in penal institutions, mental hospitals and other places of deten-
tion, :

(2) VENTILATION. The air movement, supply and distribution for all
areas of this class shall be accomplished by mechanical means and shall
conform to the requirements of section Ind 64.05, Table 1. The air move-
ment through the corridors shall be not less than 10 cubic feet per min-
ute per lineal foot of corridor. .

{8) OVERNIGHT LOCK-UPS. Where cells are provided for not more than
6 occupants for the purpose of overnight detention only, exhaust venti-
lation shall be provided on the basis of 6 air changes per hour for the
occupied area.

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

Ind 64.59 Residential occupancies. {1} Scopg. This classification
shall include all apartments, row houses, rooming houses, hotels, motels,
dormitories, and all other places of abode.

MNote: Seo section Ind 57.001 (2) for definition of “place of abode.”

(2) VeEnTILATION. The air movement, supply and distribution for all
areas of this class shall conform to the requirements of seciion Ind 64.05,
Table 1.
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(3) Rerurn 1R pucts, 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,
1918, No. 252, eff. 1-1-77.

Ind 64.60 Day care facilities. (1) Scopg, This classification shall in-
clude 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 ail
areas of this class shall conform to the requirements of section Ind 64.05,
Table 1.

History: Cr. Register, December, 1975, No. 240, off, 1-1-78,

Ind 64.61 Repair areas. (1) Scope. This classification includes all
areas where motor-driven vehicles are repaired.

(2) VenriLATION. The air movement, supply and distribution shall be
provided in accordance with the requirements of section Ind 64.05, Ta-
ble 1. The exhaust air shall be drawn from not more than 18 inches above
the floor.

(3) Tam pIPE EXHAUST. (a) Mechanical exhaust system. A mechani-
cal exhaust system shall be provided in the repair area to remove the
exhaust fumes from internal combustion engines. The duct system shall
be designed with sufficient outlets to accommodate the total number of
vehicles in the repair area. A flexible hose, equipped with a device for
connecting it to the exhaust pipe of the vehicle and to the exhaust sys-
tem, 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 cubic 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 require-
ments stated in (a) above.

Note: The requiremants atated in (2} need not be increased when satisfying requirements

of either (3} (a) or (b}. Alzo see Wis. Adm. Code Ch. Ind 1000-2000—Wis. Safety and
Health Code.

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

. (5) ConraminanTs, If the provisions of this section do not provide
sufficient ventilation to meet the standards for threshold limit values
covered in Wis, Adm. Code Ch, Ind 1000-2000—Wis. Safety and Health
Code, the additional exhaust requirements with an equivalent volume of
Register, December, 1978, No. 276
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outside air shall be provided to satisfy the requirements found in Ch.
Ind 1060-2000.

History: Cr. Register, December, 1975, No 240, eff, 1-1-76; am, (4), Register, December,
1978 No. 278, eff. 1-1-79.

Ind 64.62 Vehicle service buildings. (1) Scoee, Buildings of this
classification shall include liquid fuel dispensing stations and/or where
vehicles can be driven into the building for washing, greasing, oil change,
motor tune-up or repair, tire replacement, body repair, and similar oper-
ations.

{(2) VenriLatioN. The air movement, supply and distribution shall be
provided in accordance with the requirements of section Ind 64.05, Ta-
ble 1. The exhaust air shalt be drawn from not more than 18 inches above
the floor.

(a) Repair area ventilation. All service and/or workroom areas in-
volving engine tune-up or repair requiring the operation of internal com-
bustion engines shall be provided with ventilation to satisfy the require-
ments of section Ind 64.61 above.

(b) Vehicle washing facilities. Buildings or portions of buildings hav-
ing a capacity of and used exclusively for washing 2 or more vehicles
simultaneously shall be supplied and exhausted with a volume of
outside air equal to 1/2 cubic foot per minute per square foot of floor
area.

1. The minimum floor area calculated for wash areas provided with
vehicle conveyor syatems shall be based on that portion of the fleor lo-
cated between the termination of the conveyor system and the vehicle
exit door.

{8) ContAMINANTS, If the provisions of this section do net provide
sufficient ventilation to meet the standards for threshold limit values
covered in Wis, Adm. Code Ch. Ind 1000-2000—Wis. Safety and Health
Code, the additional exhaust requirements with an equivalent volume of
outside air shall be provided to satisfy the requirements found in Ch,
Ind 1000-2000.

History: Cr, Register, Decembeor, 1976, No. 240, eff, 1-1-76. ’

" Ind 64.63 Garages, (1) Scope. This classification includes all build-
ings, or parts of buildings, where motor-driven vehicles are stored.

{2) VeEnTILATION, The air movement, supply and distribution shall be
provided in accordance with the requirements of section Ind 64.05, Ta-
hie 1. Live storage areas shall be provided with exhaust air drawn from a
height not more than 18 inches above the floor un'ess the following re-
quirements are satisfied:

(a} The floor is located at or above grade.

(b) A permanent open-wall area of at least 30% of the total wall area
is provided. The openings shail be distributed to permit circulation of
air throughout the storage area.

Note # 1: A !we storage area is any area used for storage of fire trucks, tractors,
automobiles, trucks, and similar self-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
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are stored for seasonal periods, or areas whore vehicles are displayed without ba!teries and
where the gasoline tanks of the vehicles are empiy and free of fuines.

" Note #21 The department will permit the use of a mechanical exhaust system in conjunc-
tion with openings in the exterior walls to provide the ventilation required by Table 1,

(3) ContaminanTs. If the provisions of this section do not provide
sufficient ventilation to meet the standards for threshold limit values
covered in Wis. Adm. Code Ch. Ind 1000-2000—Wis. Safety and Health
Code, the additional exhaust require‘ments with an equivatent volume of
outside air shall be provided to satisfy the requiremeiits found in Ch,
Ind 1000-2000.

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

Ind 64.64 Automobile showrooms, (1} Score. This classification in-
cludes all showrooms with offices and occupancies adjacent to repair or
live atorage areas.

Neto: A live atorage area s any area used for atorage of fite trucks, tractors, automobiles,
trucks, and similar self-propelled vehicles which are driven in and out of the storage area
under their own power; {t does not include areas where vehicles and equipment are stored for

soasonal periods, or areas where vehicles arq displayed without batteriea and where the
gasoline tanks of the vehicles are empty and free of fumes.

(2} VeNTILATION, The air movement; supply and distribution shail be
provided in accordance with the requirements of section Ind 64.05, Ta-
ble 1.

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

Neta; Ventilation is not required if an upanable area is provided to conl’orm with the
requirements of section Ind 64.07.

(b) Recirculation Air shall not be recirculated from ahy 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. -

(c) Contaminants. If the provisions of this section do not p_rov:de suf-
ficient ventilation to meet the standards for threshold limit values cov-
ered in Wis, Adm, Code Ch. Ind 1000-2000—Wis. Safety and Health
Code, the additional exhaust requirements with an equivalent volume of
outside air shall be provided to satlsfy the reqmrements found in Ch
Ind 1G00-2000.

Hhtory. Cr. quter, Decembor, 1976, No. 249, eff. 1:1-76.

Ind 64.656 General samtat:on and service nreas. (1) SCOPE 'I‘h:s
classification shall include toilet rooms, locker rooms, shower rooms and
janitor closets,

Note #1: A janitor closet is a service closet with one or more plumbing fixtures.

Note #z For exhaust vent:lntlon reqmromenta in hoapltal service areas, see sectmn Ind
64 57.

Note #3: For exhaust venhlat!on requirements in places of empluyment, see section Ind
64.54.

Note #4: The use of wall n‘sglatera within 6 inches of the floor, baseboard registers, and floor
reglators is prohibited in these areas. {See section Ind 52.67, Note.} .
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(2) EXHAUST VENTILATING SYSTEMS. Exhaust ventilating systems serv-
ing this class of occupancy shall not be used for any other service.

(3) VEnTILATION. The air movement, supply and distribution shall be
provided in accordance with the requirements of section Ind 64.05, Ta-
ble 1. : :

(a} Exhaust ventilation. Exhaust ventilation shall be provided for all
areas of this class unless otherwise exempted. The volume of air ex-
hausted shall be provided at a rate of not less than 2 cubic feet per min-
ute per square foot of floor area, or 60 cubic feet per minute per fixture
(water closets and urinals) . Mechanical exhaust ventilation shall be in-
stalled in toilet rooms having more than one fixture (water closets and
urinals). The effectweness of the exhaust shall be greater than the sup~
ply.

(b) Natural ventilation. Mechanical exhaust ventilation is not re-
quired from toilet rooms having one water closet or one urinal, or from
janitor closets having one service sink or receptor, provided the room has
an outside window 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, or from
janitor closets having one service sink or receptor, where an approved
ductless air circulating and treatment device is provided.

Note #1: The department wilt accopt ductless air circulating and treatment devices con-
forming to atandard C-10 as adopted by the National Sanitation Foundation (INSF).

Note #2: The department of heailth and social services prohibits the use of ductless air
cifculating and treatment devices in licensed hospitala and nursing homes. (See Wis, Adm.
Code section H 32,27 (2) {(e) and Hill-Burton, “Minimum Requirements of Construction
and Equipment for Hospital and Medical Facilities,” HEW publication no. (HRA) 74-4000.)

(¢c) Locker, shower and toilet room ventilation. Adjoining locker,
shower and toilet rooms shall 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 accordance with the requirements of section Ind 64.18. A negative
pressure relationship shall be maintained in the shower and toilet rooms
with respect to the locker room,

History: Cr. Register, December, 1976, No. 240, eff. 1-1-76; am. (1), cr. (3} (<} and r. (4,

Register, December, 1976, No. 252, eff. 1-1-77; cr. {3) (b} 1, Register, December, 1977, No.
264, off. 1-1-78.

Ind 64.66 Nataforiums, (1) PoOL VENTILATION. In natatoriums, a vol-
ume of tempered outside air supply and exhaust shall he provided at the
rate of at feast 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
provided humidity controls are used to limit the relative humidity to
60%.
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(2) A MOVEMENT. The air movement in a natatorium shall be not
less than 6 air changes per hour unless mechanical cooling is provided to
satisfy the heat gain requirement for the space.

History: Cr. Reglster, Decomber, 1976, No. 252, off, 1-1-717.

Ind 64.67 Kitchens (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 8Y5TEMS, Exhaust ventilation systems serv-
ing this occupancy shall not be used for any other service.

" (a) Required exhaust ventilation. Mechanical exhaust ventilation
shall be provided at a rate not less than 2 cubic feet per minute per
square foot of floor area for every occupied area within the scope of this
section,

(b) Required exhaust hood, Exhaust hoods shall be required where
frying and/or broiling is done (includes deep-fat frying and surface fry-
ing), and where cooking is a regular commercial operation (mciudes
range)s, griddles, fryers, broilers and similar grease-producing equip-
ment,

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

(4) RECIRCULATION oF AIR. Recirculation of air as described under sec-
tion Ind 64.06 () is prohibited during oceupied periods.

(6) 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
overall horizontal dimensions of the grease-producing equipment. The
horizontal inside dimensions for noncanopy, prefabricated backshelf
hoods may be less than the overall horizontal dimensions of the grease-
producing equipment.

(b) Exhaust rates. The kitchen exhaust hood shall be provided with a
capture velocity to effectwe!y 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; Q-‘= 150 A (area),
2. Wall heod. Hood open on 3 sides or less: Q = 100 A (area).

3. Slotted-type hood. V = 350 feet per minute through the slot open-
ing. The slot shall be at least 3 inches in width.

4. Noncanopy hood. The minimum volume of exhaust air for nonca-
EOI()IY type)hoods (prefabricated backshelf) shall be not less than Q =300
ength

Note: Q equals the exhaust air in cubic 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 (5) being ventilated, and measured
parallel to the front edge of the appliance(s).
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(¢) Materials, Hoods shall be constructed and supported by steel not -
less than .0478 inch U.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 equwalent
strength, fire and corrosion resistance,

Note: The department wilt parmit hoods constructed of aluminum, the thickness of which
is not leas than .060 inch.

{d) Seams, All seams and joints shall be [iquid-tight.

(¢) Grease-removal devices. Approved grease extractors, grease fil-
ters or other grease-removal devices shall be provided.

(f) Exposed hood surfaces, Hood surfaces and expesed exhaust ducts
within 18 inches of combustible material shall be protected 1n accord-
ance with the requirements of section Ind 64.67 (6) (f).

(g) Concealed hood surfaces. Hood surfaces that are concealed by or
recessed into adjoining construction shail be protected in accordance
with the requirements of section Ind 64.67 (6) (f).

(h) Double-wall hoods utilizing outdoor air. When hoods are con-
nectl:ted to ducts supplying outside air, performance data shall be submit-
ted. '

Nete: Dauble-wall hoods provided with a supply of outdoor air conserve energy.

(6) ExHAUST DUCTS FROM HOOPS. (a) Design. All ducts shall lead, as
dlrectly ag possible, to the exterior of the building without forming dlps
or traps which collect residues. Pucts exposed to the exterior shall be
protected with a suitable weatherproof coating. o

Note: Temperatures in sxcess of 2000° F may be experienced within ducts in the event of
fire. A means of expanaion of long ducts ehould he considered.

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

(¢} Seams end joinis. Altseams and joints shalt be liquid-tight.

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

(e) Interior ducts. Ducts shall not pass through required fire walls or
partitions.

" {f} Concealed exhaust ducts. 1. Horizontal ducts. Horizontal con-
cealed ducts connected to hoods that pass through any other area of the
building, including suspended ceilings, shall be protected with insulat-
ing material to withstand a flue temperature of not less than 1000° F,
The temperature of the exposed surface of the insulating material shall
not exceed 250° F above the normal ambient temperature of 68° F

Note: The department wilkaccept the use of masonry chimnays or manufactured chimneys
which are tested and spproved for use.at a flue gas temperature of not Iess than 1000° F, or
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insulating materials for fire endurance syatems listed in the Fire Resistance Index published
by Underwritera® Labaratorfes, 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 1.
above, ot shall be located in 2-hour noncomﬁustlble fire-resistive enclo-
gsures. In buildings of 3 or more stories, vertical ducts shall be located in
2-hour noncombustlble fire- resmtlve enclosures

(8) Exposed exhaust ducts. Exposed exhaust ducts connected to

ipods or canopies shall be located not less than 18 inches from combusti-

ble material unless the duct is protected in accordance with the require-
ments of (f} above. .

(h) Air discharge. The air dlscharge shall he dlrected away from the
roof or combustible materials. y

(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.

. History: Cr. Regieter, December, 1975, No. 240, off, 1-1-76; renum, from 84.66, r. and recr,
(5} () to (d), renum, (6} (e} to (i} to be (6) (d) to (h), am. (8) (b), Register, December,
1976, Ne, 262, off, 1-1-77; am. {8} (f) and (g}, Register, December, 1977, No. 264, eff. 1-1-78;
am. {4) and (6) (f) 1., Register, December, 1978, No. 276, eff. 1-1-79. RIS

Ind 64.68 Seasonal occupancles. When approved in writing by the
department, heating requirements may be waived (but not ventilation
required by section Ind 64.05, Table 1) during the period of June 1
through September 15 for the followmg or similar occupancies: drive-in
eating places, club houses, outdoor toilets, camp lodge buildings, can-
ning factories, and migrant ]abor camps (also see chapter In 49—M1-
grant Labor Camps). .

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

) Hhtory- Cr Reg:ater, December, 1975, No. 240, eff 1-1- 76; renum from 64.67, Regzater,
December, 1876, No. 252, off. 1- 1-77 :
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