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ILHR 64.01 Scope. (1) GENEraL: All heating, ventilating
and air conditioning systems shall be designed, installed, main-
tained and operated so as to provide the. service and results
required within the provisions of this chapter. The minimum
requirements established in each part of this chapter shall be com-
plied with as they apply to that specific public building or place
of employment. ‘The administrative rules pertaining to energy
conservation may be applied retroactively to existing buildings.

{2) Apprmions. The provisions of this chapter shall apply to
additions to existing buildings and structures as specified in s.
ILHR 50.03. When anexisting HVAC system is extended to serve
an addition, existing system componenis are niot required to be
replaced if the requirements of this chapter are met within the
addition, :

(3) ALTERATIONS. () The provisions of this chapter shall apply
to remodeling or alterations in any building or structure which
affect the replacement of major equipment as specified in s, ILHR
50.03.

(b) When an existing HVAC system serves a remodeled or
altered space that has not undergone a change in occupancy oruse,
the existing system components are not required to be replaced if
the requirements of this chapter that applied to the original
construction of the space are met.

Note: “‘Occupancy or use” refers to the entries in Table 64.05.

Note: Compliance with this code shall not constitute assurance of proper installa-
tion or operation of the heating, ventilating and air conditioning system. This code
is ot to be used as a design manual, but it is established as a minimum standard for
safety, health and general welfare of the public.

History: Cr. Reglster, March, 1997, No. 495, eff. 4-1-97.

ILHR 64.02 Approval of drawings and speclifications.
All drawings and specifications shail be submitted to the depart-
ment in accordance with the provisions of ss. JLHR 50.07 and
50.12. :

History: Cr. Register, March, 1997, No. 495, eff. 4-1-97.

ILHR 64.025 Definitions. In this chapter:

(1) “Air Change” means the introduction of new, cleansed, or
recirculated air to a space.

{1m}" Air change rate” means airflow in volume units per hiour
divided by the building space volume in identical volume units.

{2) “Air conditioning” means the process of trealing air to con-
trol temperature or humidity and distributing to meet the require-
ments of the conditioned space.

(3) “Exhaust vent” means a vent, including a relief vent,
through which air is exhausted from a space (o the atmosphere.

{(4) “Exhaust ventilating system” means any contbination of
building construction, machinery, devices or equipment, designed
and operated to remove gases, dusts, fumes or vitiated air from the
breathing zone of employes and frequenters.

(5) ““Gravity exhaust ventilation” means & process of remov-
ing air by natural means, the effectiveness depending on atmo-
spheric condition, such as difference in relative density, difference
in temperature or wind motion.

{6) “Mechanical ventilation” means the process of supplying
a mixture of tempered outside air or simultaneously removing
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contaminated air to the outside by power—driven fans or blowers
or both.

(7) “Outside air” means 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 general population
exposed to it

(8} “‘Recirculated air” means the transfer of air from a space
through the air-handling equipment and back to the space.

(9) *“*Spot heating” means to provide heal to raise the air tem-
perature to the required minimum in the immediate area of the
occupants.

{10) “Tempered air” means air transferred from a heated or
cooled area of a building. ’

(11} “Tempered outside air” means outside air heated or
cooled before distribution,

{12) “Ventilation” means the process of supplying or remov-

ing air by natural or mechanical means, to or from any space.
History: Cr. Reglster, March, 1997, No, 495, eff, 4-1-97.

Subchapter IT — Design and Operation Requirements

ILHR 64.03 Design. (1) BULDING HEAT LosS. The total
building heat loss shall be equal to the sum of the building trans-
mission losses and infiltration or the building fransmission losses
and ventilation losses, whichever sum is greater.

(2) HeaTING SYSTEM DESIGN. The primary heating system
intended to maintain the inside design temperature of s. ILHR

64,05 (1) shall be designed to equalize building transmission -

losses and infiltration or ventilation losses during occupied peri-
ods. Credit will be given for internal heat gains against the total
design loss of the heating system, provided the heat gains are dem-
onstrated by the designer.

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

History: Cr. Reglster, March, 1997, No, 495, eIf, 4-1-97,

ILHR 64.04 Outside temperature design conditions.
OQutside design temperatures shall be taken from either Figure
63.23 or ASHRAE 90.1.

History: Cr. Reglster, March, 1997, No. 495, eff, 4-1-97.

ILHR 64.05 Inside design temperatures and ventlla-
tlon requirements. (1) INSIDE DESIGN TEMPERATURES. (&)
Heating system design. The heating system shall be designed to
maintain a temperature of not less than that shown in Table 64.05
and must be operated at not less than that temperature during
occupied periods.

(b} Spot Irea!mg Spot heatmg may be used to heat 1nd1v1dua1
fixed work stations in large industrial buildings where it is imprac-

_tieal lo provide heat to the entire space as described in par, (a), pro-
vided the iuside design temperature at the fixed work station is at
least 60°F.

(2) VENTILATION REQUIREMENTS. The vent:latmg system shall
be designed, maintained and operated to accomplish the required
minimum ventilation indicated in Table 64.05. The required ven-
tilation for areas of each occupancy or use is specified by the ven-
tilation classification assigned to each occupancy or use in Table
64.05. Areas of different ventilation classification shall be pro-
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vided with a complete solid separation or the most stringent ven-
tilation requirement shall apply to all unseparated areas.

(a) Areas assigned ventilation classification (a} shall be pro-
vided with a supply of cutside air and an equal amount of exhaust
ventilation at a rate of 7.5 cubic feet per minute per person within
the area served by the system and with a minimum air change rate
as specified in s. ILHR 64.06 (2).

(b) Arcas assigned ventilation classification (b) shall be pro-
vided with a supptly of oulside air and an equal amount of exhaust
ventilation at a rate of 7.5 cubic feet per minute per person within
the area served by the system and with a minimum air change rate
as specified in s, ILHR 64.06 (2), or shall be provided with a per-
centage of openings in accordance with sub. (3).

(c) Areas assigned ventilation classification (c) shall be pro-
vided with a supply of outside air and exhaust ventilation deter-
mined using the cfm per square foot of net floor area specified in
Table 64.05,

{d) Arecas assigned ventilation classification (d) shall be pro-
vided with an amount of exhaust ventilation determined using {he
efm per square foot of net floor area specified in Table 64.05. The
area shall be provided with negative pressure relative to adjacent
areas, Anequal supply of outside air is required when the exhaust
exceeds 172 air change per hour in the area served by the exhaust
unless otherwise exempted under sub. (4).

{e) Areas assigned ventilation classification (e} shall be pro-
vided with a percentage of outside openings in accordance with
sub. (3).

(f) Corridor areas in shopping malls assigned ventilation clas-
sification (f) do not require a separate supply of outside air pro-
vided the outside air introduced in the store areas adjacent to the
mall is circulated through and exhausted from the shopping mall
corridor area.

{3) PurcENT OF OPENINGS. Where the required ventilation is
provided with a percent of openings, the net openable area of exte-
rior windows and doors in each room shail be at least equal to the
specified percent of the floor area of that room. Separate mechani-
cal ventilation systems shall be provided for rooms with less than
the required percent of openings.

(4) Excerrions. (a) Ouiside air requirement waived. If a
mechanical air supply system is provided and the requirement for
outdoor air determined in accordance with Table 64.05 is less than
5% of the minimum required air changes per hour determined in
accordance with s, ILHR 64.06 (2), the requirement for outside
air may be eliminated.

(b) Outside air reqm:emenf and percent of opemngs waived.
‘The requirement for outside air or percent of openings specified
in Table 64.05 may be omilted for (a) or (b) ventilation classifica-
tions in large volume spaces containing 5,000 or more cubic feet
per occupant.

(5) DETERMINATION OF NUMBER OF PERSONS. The number of
persons in a given space shall be calculated using the net square
feet per person given in Table 64.05 unless justification accept-
able to the department is provided to show that a different number
of occupants is reasonable. When the number of persons is not
derived from Table 64.05, the number of occupants shall be docu-
mented. Where there is no value indicated for the net square feet
per person in Table 64.05, the actual number of occupants shall be
used to determine the required amount of outside air.

History: Cr. Register, March, 1997, No. 495, eff. 4-1-97.
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TEMPERATURE AND VENTILATION TABLE

TABLE 64.05

Ventilation Requirements’

: Basis of Capacity
O.A = Mech. A — Nat. aust
S e | N e
Minimum Square Minimum
Inside Air Change
Use or Occupancy® Temperature | Ventilation Net Sq. Ft. Per Per- | Percent of | Feet Floor |PerHour Code Section
' (Degrees F) | Classification |son Openings? | Area With A/C (ILHR Number)
Factories, office and mercantile buildings
Animal kennels NMR (d) —_— — Note 3 —— 64.54
Barber and beauty salons 67 {(d) o — 0.50 —_ 64.54, 64,18
Canning factories 860 (b} 75 3 _ _ 64.54, 64.68
Conference rooms 67 {2) 7 — —_ 3 64.54
Court and jury rooms 67 {b) 6 3 —_— 3 64.54
Factories and machine shops 60 (b) 75 3 _— e 64.54
Flammable liquids storage NMR (d) _ —_— _ —_ 64.18, ILHR 10
Foundries and boiler shops 50 o)) 75 3 —_— _— 64.13, 64.54
Funeral homes:
Chapel . 67 (o) 6 3 _ —_ 64.54
Embalming room 67 (d) — — 2.00 — 64.54
Offices 67 (a) 75 — 1.5 64.54
Places of worship, enterfainment and
- recreation which accommodates less
than 100 persons t ) - 3 U 64.54
Printing establishments 60 (a) or (d) 75 _ Note 8 3 64.18, 64.54
Retail establishments 67 (b) 60 3 —_— 1.0 64.54
Shopping mall corridor areas NMR ) Aggregate capacity | — —_ 64.54
(except mercantile areas) tr::: ;}ores served by
Security vaults {occupied) &7 (a) 300 — _ - 64.54
Warehouses NMR —_ —_—_ _ e - 64.18, 64,54
Dark room 67 {d) o —— 2.00 —_ 64.54, 64.18
Smoking lounge 67 (d) o — 2.00 — 64.54, 64.18
Dry cleaners 67 (d) — —_— 2.00 _— 64.54, 64.18
ch. ILHR 15
Theaters and places of assembly (which
accommeodate more than 100 persons)

19T
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TABLE 64.05 (CONTINUED)

Ventilation Regquirements’

Basis of Capacity

&
2 ingide " SAsfech. 1OA=TL | e Bt | Obianey
2 Square Minimum
o Air Change
5 Use or Occupancy® Temperature § Ventilation Net Sg. Ft. Per | Percentof | FeetFloor }Per Hour With | Code Section
& (Degrees F) | Classification | Person Openings2 | Area A/C {ILHR Number)
Arenas and field houses (Use seated area) 60 {a) 5] —_ — 2 64.55
Armory drill floors 55 {2) 30 — e —_— 64.55
Assembly halls (other than church) &7 {a} 6. —_— 2 64.55
Bowling alleys 67 (=) 15 —_ — 2 Based on occupied areas
Cafeterias, dining areas, restaurants, 67 (@) 15 —_ _ 2 64.55
billiard rooms :
Places of worship: :
Chapels 67 {b) 3 —_— —_— 64.55 (3)
Dining and social rooms 67 o) 15 3 —_ —_ 64.55 (3)
Nave or auditorium 87 (b} 3 —— _ 64.55 (3)
Class rooms 87 (b) 20 3 —_ —_ 64.55 (3)
Dance halls 67 (@) 15 _— e 2 64.55
Ice skating rinks (indoor) NMR (@) 15 _— _— e 64.55
lce resurfacing (indoor) NMR (d) — _— _— — 64.18, 64.55
Lodge halls, club rooms 67 (2) 15 _ _ 2 64.55
Roller skating rinks {indoor) 50 {a) 15 —_— -—_ 2 64.55
Bars and cocktail lounges 67 (d} o _— 0.50 —_ 64.55
Tennis courts (indoor) 60 {a) — _— — — 64.55
Theaters (seated area) 67 (@) <] —_ —_ 2 64.55
Lobbies 67 (a) 15 —_— —_— — 64.55
Lounge rcoms 687 (2 15 — —_ — 84.55
Moation picture booths - 60 & or (c) -_— —_— 12.00 — 64.55 _
Smoking lounge 67 (d) —_— — 2.00 —_— 64.55, 64.18
- Game rooms 67 (a) 15 —_ — 2 64.55
Gambling casinos 67 (@) 15 — —_ 2 - 64.55
Health care fagjlities See ILHR 64.57
Schools or other places of instruction
Administrative office space 67 (2) 75 —-— e 1.5 64.56
Arts, craits 67 @ 30 — e 64.56

HAOD HALLVULSININAY NISNOOSIM
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TABLE 64.05 (CONTINUED)

Ventilation Requirements’ :
Basis of Capacity
Minimum Q.A, — Mech. O.A. —Nai. | Exhaust Alr Chan
Inside = CFM/I\?et m—s—""“@f@""e ’S%Féﬁii?fiy
Square Minimum
Air Change
Use or Occupancy® Temperature | Ventilation Net Sq. Ft. Per Per- j Percent of | Feet Floor | Per Hour Code Section
(Degrees F)} | Classification |son Openings2 | Area With A/C {ILHR Number)
Classrooms 67 (@) 20 —_— — 2 64.56
Gymnasiums, field houses, auditoriums, 67 (@) 6 —_ —_ 2 64.56
_theaters (fixed seats)
Bleachers _— (a) 275 or18%person |— — 2 64.56
Locker and shower roems 70 {d) — —_— 20r35¢ctm [— 64.56
per locker '
Gymnasiums, field houses, auditoriums, 67 (=) 75 —_ —_ 2 64.56
theaters (nonseated areas)
Home economics 67 @ 30 —_ — 2 64.56
(cooking) 67 (d) — —_— Note 5 —_ 64.67
Laboratories (science) 67 (2 30 o —_ 2 64.18
Lecture halls 67 (@) 6 — —_ 2 64.56
Caorridors with lockers 67 — —_— —_ — 10 cfm/lineal | 64.56
ft. of length
Library and resource centers 67 (a) 20 —_ — 2 64.56
Reading rooms 67 (a) 20 —_— —_ 2 64.56
Stack areas 67 {d} e — 0.25 —_ 64.56
Lunchrooms 67 (@) 10 — —_ 1 64.56
Museums and art galleries 67 (2) 40 —_— o 2 64.56
Music rooms (instrumental} 67 (&) 20 —_ —_ 2 84.56
{vocal} &7 (a) 10 — —_ 2 64.56
Special education 67 (@) 35 —_— _ 2 64.56
Study halls, common areas with nonfixed |67 (2) 10 —_— —_ 2 64.56
seating
Toilet rooms 67 (d} —_ —_— greatest of | — 64.54
or '
75 ofm/TF
Vocational shops:
With vehicle service and repair 60 {d) —_— — 0.75 — 64.18
Without vehicle service and repair 60 {a) 50 e —_ 2 64.18
Wardrobes, coat rooms : NMR - {d) —— — 2.00 _— 64.65

£€9¢C
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TABLE 64.05 (CONTINUED)

Ventilation Requirementsi

S6Y ON *L661 IR InsiFoy

Basis of Capacity
Minimum O.A. — Mech, Q.A. —Nai. [Exhaust Air Chan Applicable
Inside CFM/Net R_Qg_a_gﬁaxg Occupancy
Square Minimum
Air Change
Use or Occupancy® Temperature | Ventilation Net Sq. Ft. Per Per- | Percent of | Feet Floor | Per Hour Code Section
{Degrees F) | Classification |son Openings2 | Area With A/C (ILHR Number}
Detention facilities
Sleeping rooms (Note 7} 67 (b) 35 4 —_ — 64.58
Residential occupancies
Living and sleeping areas 67 (b) Note 4 4 —_ —_— 64.59
Day care facilities 67 (&) 35 — —_ 2 64.60
Garages and service stations |
Automobile showrcoms:
Less than 6 vehicles 60 (b) 75 3 e _ 64.64
6 or more vehicles 60 {dh) —_— —_— 0.50 — 64.64
New vehicles only 60 (a) 75 —_— _ 1 64.64
Garages: less than 6 vehicles NMR (b} _— 3 — —_ 64.63
Garages: 6 or more vehicles - NMR {d) e - 0.50 e 64.63
Repair areas 60 {d) e —_— 075 . — 64.61
Vehicle service buildings 60 (d) — e 0.50 - e 64.62, 59.17
General sanitation and service areas
Chlorine storage rooms NMR (d) - —_ 2.00 S 64.65
Janitor closets NMR (d) —_— _ 2 or 50/sink | — 64.65
Locker rooms and shower rooms 70 (d) _— —_— 2or —_— 64.65
35/locker
Toilet rooms 67 (d} —_ e 20r75TF 11— 64.65
Toilet rooms (with outdoor stadium) 50 {d) - — _ 20r75TF |— 64.65
Coat rcoms (walk in) 60 (d) — 2.00 — 64.65
Locker and changing rooms with toxic 70 (c) e 2or |l 64.65, 64.54 & 54,13
contamination 35/locker
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TABLE 64.05 (CONTINUED) :
Ventilation Requirements1 ]
Basis of Capacity
Minimum O.A, —Mech, O.A. ~ Nat. | Exnaust Air Change | Applicable
Inside CFM/Net Rate Occupancy
Square Minimum
Air Change
Use or Ccecupancy® Temperature | Ventilation Net Sq. Ft. Per Per- | Percent of | Feet Floor |Per Hour Code Section
{Degrees F) | Classification |son : Openings2 | Area With A/C (ILHR Number}
Changing rooms without toxic contamination 70 by 15 3 6.50 1 64.65
Laundries (commercial 60 {d} e -_ 2.00 —_ 64.65
Natatoriums 76 {d) — —_ 2/pool sf _— 64.66
Kitchens 60 {d) —— — 2.00 — 64.67
nal nei
Camps and lodges:
Dining and recreational areas NMR {b) 15 3 _— —_ 64.68
Living and sleeping areas NMR (&) —_ 4 — — 64.68
Club houses NMR {b) 15 3 _ — 64.68
Drive—ins NMR (b) 15 3 — e 64.58
Kitchens NMR {c) or {d) —_— —_ 2.00 — 64.67 .
Outdoor toilets NMR (d) - —_— 2.00 o 52.53 & 64.65
CFM = Cubic feet per minute Cccupancy types most often associated with the Use. 'When Use types are mixed between
LF = Lineal foot . Occupancy types and the Use type is unlisted within the specific Occupancy Type, the use
NMR = No minimum requirement shall be ventilated as required by the same Use type listed in the other Occupancy type.
TF _ det £ q ] d urinal Unlisted occupancies or uses shall be ventilated as required for the most similar listed occu-
= Toilet fixtures (water closets and urinals) pancy or use acceptable to the department. Rooms that are used for different purposes at
A/C = Air conditioning different imes shall be designed for the greatest amount of ventilation required for any of the

TSee theaters and places of assembly for inside design temperature and cfm per net square

feet floor area.

! See ss. JLHR 64.06, 64.07 and 64.08 for mechanical, natural and exhaust ventilation
systems; and ss. ITLHR 64.11 to 64.18 for ventilation air standards.

2 8ee 5. ILHR 64,07 for special considerations on natural ventilation.

3 Temperature, humidity and air flow for animal kennels will depend on animal type.

4 30 cfin of outside air shall be provided for each room. All other requirements for the (b)
ventilation classification remain the same.

5 200 cfm of exhaust ventilation per cooking appliance shall be provided. All other
requirements for the (d) ventilation classification remain the same.

6 This Table is intended as a reference guide with generic Use types listed under those

uses.

7 See ss. ILHR 58.45(2) & 58.46(2) for more stringent requirements which may exist,
‘When unseparated toilet fixtures are included in sleeping areas (such as cells), the room shall
be ventilated as required for Toilet rooms.

§ In instances where the printing process involve inks or solvents which are volatile or
otherwise toxic to humans, the (d) ventilation classification shall be used the exhaust rate
shall not be less than 2 cfm/square foot of floor area.

9 See s. ILHR 64.06 for specific requirements and exceptions which may exist. The
minimuem air change rate is 6 air changes per hour. The air change rates shown in the table
are the rates permitted when air conditioning is provided in accordance with s. ILHR 63.23
and the heat gain requirement for the space has been satisfied.

€92
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ILHR 64.06 Mechanical ventilation systems. (1) Our-
SIDE AIR. Mechanical ventilation systems shall be operated to pro-
vide a continuous source of outside air to all areas while people
are present. The minimum amount of outside air supplied to the
system shall be determined in accordance with s. ILHR 64.05.
Exhaust ventilation in equal volume shall be maintained simulta-

neously.

Note: When less than one occupant per 5000 cublc feet is present, operation of
the ventilation sysiem may be modified as specified in s, ILHR 64,05 (4).

{2) AR CHANGE. Air change shall be provided while people
are present. The airchange rate 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. Where more than one room is served by
a common supply system, the required minimum air change vol-
ume shall be transferred through the air handling equipment
where it is diluted or replaced with outside air, and supplied back
to the space. Where a supply system serves only one room, the
required minimum air change may be achieved by circulation
within the room at the required rate.

(a) Six air changes per hour. When required for (a) and (b)
ventilation classifications, as specified in 5. ILHR 64.05, the total
air change rate shall be at least 6 air changes per hour.

(b) Less than 6 air changes per hour ' An air change rate of
Iess than 6 air changes per hour will be permitted where mechani-
cal cooling (air conditioning} is provided in accordance with s.
ILHR 63.23 (2), and the heat gain requirement for the space has
been satisfied. The air-change rate may not be less than the mini-
mum air changes per hour if specified in Table 64.05.

MNote: The amount of outside air required by s. ILHR 64.05 must be maintained
even if the air change rate is reduced,

(c) Air change requirement waived. The air change require-
ment for 6 air changes per hour may be omitted in thie following
applications:

1. Spot heating.

2. Buildings where the requirement for outside air is wawed
in accordance with s. ILHR 64.05 (4)(b).

3. Buildings utilizing percentagc of openings as specified in
s. ILHR 64.05.

(3) AR DISTRIBUTION. An adequate number of air supply,
return and exhaust outlets or grilles shall be provided to insure a
uniform distribution of air.

{4) RECIRCULATION AND TRANSFER OF AIR. (a} Recirculation.
No air contaminated by any source other than human occupancy
shall be recirculated, except within the same ventilation classifi-
cation as assigned in s. ILHR 64.05.

(b) Transfer. Airin a volume equal to the outside air reguired
for a room may be transferred through a corridor and exhausted
through a locker room, toilet room, kitchen, janitor closet or a sim-
ilar area. Air shall not be transferred through elevator shafts and
stairwells where deors are required at any floor level.

(5) DIVERSIFIED MECHANICAL $YSTEMS, If the mechanical ven-
titation system is able to deliver required guantities of outside air
to each area when required, the depariment will recognize diver-

-sity and the systern may be designed on the actual capacity.

Notet The outdoor air amounts specified in this section assume that the domirant
source ofindoor air contamination is human occupancy. Where othey indoor contam-
inants or sources are present, source conirol or other control or removal strategics
may be needed

Note: Sec ch. ILHR 32, Safety & Health Standards for Public Employes, for
requirements for dust, fumes, vapors and gases.

History: Cr. Register, March, 1997, No, 495,

ILHR 64.07 Natural ventilation system. (1) Outpboor
OPENINGS. Outdoor openings used for natural ventilation shall be
within 100 feet, or 5 times the least dimensional width of the occu-
pied area, whichever is the least.

ILHR 64.09

() Outdoor openings located below grade. Outdoor openings
below grade will not be accepted unless there is a clear space out-
side of the opening having a width not less than 1 1/2 times the dis-
tance below 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.

(by Outdoor openings located from a property line, Outdoor
openings shall be at least 3 feet from a property line or ot Iine or
both 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 s. JLHR 64.19,

{2) VESTIBULEOPENINGS. Vestibule type openings may be used
to satisfy the requirements specified in sub, (1} only for the areas
of the building into which the vestibule opens and which are not
separated from the vestibule by an additional door,

History: Cr. Reglster, March, 1997, No. 495,

ILHR 64.08 Exhaust ventilation system. (1) Derini-
TIONS. (8) Exhaust ventilating system. Any combination of build-
ing 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 condi-
tion, such as difference in relative density, difference in tempera-
ture or wind motion.

(2) Drsign, (a) Exhaust veniilating systems shall be designed
to reasonably prevent contaminated air from reentering the build-
ing.

(b) Mechanical exhaust ventilation shall be used when exhaust
ventilation is required for toilet rooms, repair areas and garages
except that gravity exhaust veniilation may be used for unoccu-
pied, detached garages for long-term storage only.

(3) OperaTiON. The required building exhaust ventilating sys-
tems shall operate continuously when people are in the building
to provide the amount of exhaust specified in Table 64.05.

Note: Continuous operation of some exhaust systems, such as purging systems,
chloride storage exhaust, or industrial exhaust, may be necessary. See ch. ILHR 32,
Safety & Health Standards for Public Employes.

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

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

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

Note:  Heat reclaim equipment for exhanst systems having more than
10,000 CEM capacity should be considered for energy savings.
History: Cr, Register, March, 1997, No. 495,

ILHR 64.09 Combustion alr intakes. Any room in which
fuel-burning equipment, including water heaters, fireplaces and
process equipment, is located shall be supplied with combustion
air for safe operation. When new heating equipment is installed
in existing buildings, combustion air shall be provided in accor-
dance with this section unless another method is shown to be ade-
quate.

(1) CoMBUSTION ATR. Combustion zir shall be provided by one
of the following methods:

(@) Combustion air by gravitational means. Where combus-
tion air is infroduced by gravitational means, the minimum free
area for combustion air intakes shall be calculated in square inches
as indicated in Table 64.09. The values for gas— and oil-fired
equipment are based on the fuel input of the equipment. The value
for solid-fue! equipment and fireplaces is based on the fuel input
of the equipment, the area of the chimney connector or the listing
for the specific piece of equipment. (See Table 64.09).

Register, March, 1997, No. 495
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TABLE 64.09
Cumbl_lstiml Air Intake Areas

Atmospheric Combustion

Combustion Air Intakes Ducted from the
Outside to an interior Room or Fireplace

Combustion Air Intakes Located at the
Outside Wall of an Exterior Room

Gas—fired, all occupancies except indus-
trial

1 sq. in./1000 Btw/hr,

1 sq. in./2000 Btu/hr.

Gas—fired, industrial occupancies

1 sq. in./1000 Btw/hr.

1 5q. in./5000 Btw/hr,

Oil-fired, all occupancies

T5q. /1000 Sro/he

1 g, in./2000 Btw/hr.

Solid—fuel fired equipment and fire-
places, all occupancies

rl

1 sq. in./1000 Blwhe. for furnace type units. '
1/2 of the chimney connector area for free-standing and fireplace type units,
. In accordance with equipment listing, if listing includes combustion air provisions.

(b} Combustion air for power burners. The free area for com-
bustion ir intakes for power burners, including forced draft and
induced draft systems, shall be at least 0.5 square feet per
1,000,000 Btu per hour fuel input, witha minimum free area of 10
square inches.

(c) Combustion air by mechanical means. Combustion air fur-
nished 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 infiliration. If the heating equipment
is not required to be located in a fire-resistive room, combustion
air may be provided by means of infiltration where the total area
of outdoor openings is greater than 3% of the floor area in which
the equipment is located, and where 1509% of the air required for
theoretical complete combustion is no greater than 1/4 air change
per hour.

Nofe: See s, ILHR 64.22 for special conditions. :

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

{b) A motorized damper or fire damper shall be pemnlted in
_combustion air intake if a means is provided to ensure that the
damper is open before the burner is in operation.

(3) Ducrwork. Where ductwork is required fo bring combus-
tion air into the building, the duct shall have the same cross—sec-
tional 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) NEGATIVE PRESSURE LOCATIONS. Atmospheric combustion
shall be prohibited in a space under negative pressure,

{6) MouNTING HEIGHT. Mounting height of the combustion air
intakes shall be as required in s, TLHR 64.19 (1) (c).

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

History: Cr. Reglster, March, 1997, No. 495,

ILHR 64.10 Refrigerants. The rules covering the use of

refrigerants for air conditioning systems shall conform with ch,
Comm 45, Mechanical Refrigeration.

Register, Marc?, 1997, No. 495

Subchapter HI — Ventilation and Air Standards

ILHR 64.11 Ventiiation and air standards. The quantity
of air used to ventilate a given space during periods of occupancy
shall always be sufficient to maintain the standards of air distribu-
fion, air movement, recirculation, ss. ILHR 64,13 0 64.19,

History: Cr. Register, March, 1997, No. 495,

ILLHR 64.13 Tempered air requlrements. (1) SuPPLY AIR.
The design conditions of the supply air temperature to the occu-
pied space shall be between SO°F. and 140°F

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

History: Cr. Register, March, 1997, No. 495,

ILHR 64.14 Tempered outside air requirements. (1}
MAKE-UP AIR. A supply of tempered outside air shall be provided
when the total volunie of exhaust exceeds 1/2 air change per hour
in the area served by the exhaust.

" Note: Seech. [LHR 32, Safety and Health Standards for Public Employes, for fur-
ther requirements for makeup air for industrial exhaust systems.

{2) PROCESS HEAT. Process heat may be used to temper required
outside air. .
Hlstory: Cr. Register, March, 1997, No. 495,

~ ILHR 64.15 Air movement and distribution. The air
delivery capacity of all equipment supplying air for heating, venti-
lating and air conditioning purposes shall be based on standard air
ratings. ' '
Noiet Standard air is substantially equivalent to dryair at 70°F, an_d 29,92 inches

Hg barometric prossure.
" History: Cr. Register, March, 1997, No. 495,

ILHR 64.16 Air—cleansing devices. (1) AIR-CLEANSING
ACCESS. Air—cleansing devices shall be designed and installed to
permit access to the equipment for maintenance and to insure
proper operation of the heating and ventilating system.

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

(a) Filters are not required in garages, factorxes, foundries and
similar occupancies;

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

{c) Where jet systems or blend-air systems are approved, air
filters ate not required in the ducts that are installed for the recir-
culation of air within the same occupied space.
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Note: Thedepariment recognizes as approved, filters listed in the Building Mate-
rials List published by Underwriters Laboratories, Inc,, and 1est data of any other rec-
ognized 1esting agency for the purpose for which it is used.

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

Hisfory: Cr. Register, March, 1997, No. 495,

ILHR 64.17 Controls. (1) -GENERAL. Except as provided
in sub. (2), automatic controls shall be provided to maintain
design temperature, contrel ventilation to provide a continuous air
movement of not less than the minimum required by this chapter,
and to provide a continuous supply of outside air, make—up air and
exhaust determined by the provisions of s. ILHR 64,05, when
occupied.

(2) ExcerrioN. Manual control of solid—fuel fired equipment
to maintain inside design temperature is permitted.
-History: Cr. Register, March, 1997, No. 495.

ILHR 64.18 Contamination of air. (1} CONTAMINATION,
Air contaminated from odors, fumes, noxious gases, smoke,
steant, dust, spray, or other contamination shall be diluted with
unconiaminated air'or exhausted to prevent the contaminated air
from spreading to other parts of the building occupied by people,

Note: For requirements pertaining to all places of employmcnt or occupancy
where smoke, gas, dust, fumes, steam, vapor, indusirial poisons, or other detrimentat
materials are used, stored, handled, or are present in the air in sufficient quantities to
obsiruct the vision, or 1o be injurious to the health, safety or welfare of the employes
or frequenters, see ch. ILHR 32, Safety and Health Standards for Public Employes.

(@) Chlorinated hydrecarbons. Areas- where chlorinated
hydrocarbons are introduced shall be arranged (o satisfy the fol-
lowing conditions:

Note: Some of the chlarinated hydrocarbons commonty used are: trichloroethy-
lene, perchloroethylene, carbon tetrochloride, methylene chloride, methyl chlore-
form, Freon F-11, Freon P-12, Freon F-21 and Freon H-114. For example, these
materials are used in dry cleaning cstablishments, in degreasing operations, and
where pressure can propellants are used. Pressure cans are used for such products as
cnamels, lacquers, paint removers, stencil inks, lubricants, pestlmdes, bair sprays,
shaving lathers, shampoos and colognes.

1. The area shall have an exhaust systern capable of maintain-

ing 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 spe-
cific airborne contaminants are not exceeded,

Note: Seech. ILHR 32, Safety and Health Standards for Public Employes.

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

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 ch, ILHR 32, Safety and Health Stan-
dards for Public Employes.

(b) Transfer of contaminated air. Air shall not be transferred
from an area of greater contamination.

Note: Thedepartment will accept afr transferred from: corridor to toilet room; cor-
ridor to cloak room or janitor closel; dining room 1o kitchen; locker room to toilet
roomh; gymnasiumte locker room; showroom to garage; and corrider ta school voca-
tional shops.

(¢) Transfer of air between dwelling units. Air shall not be
transferred from one dwelling unit to another, except in buildings
where tobacce smoking is controlled and restricted to designated
areas and not allowed in dwelling units, and air is not transferred
from designated smoking areas to dwelling units.

{2) BATTERY CHARGING AREAS. Battery charging arcas shall be
provided with 3/4 cfm per square foot of outside air and equiva-
Ient exhaust unless calculations are submitted to verify that the
concentration of hydrogen generated during battery charging will
be maintained below 1.5% by volume by other means, Exhaust
air shall be drawn from the battery charging area at ceiling height.

History! Ct. Reglster, March, 1997, No, 495,

DEPARTMENT OF INDUSTRY, LABOR & HUMAN RELATIONS

ILHR 64.20

ILHR 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 for ventitation, doors, and openable
windows shall be located to minimize contamination of outdoor
air and shall be at least 10 feet, measured in any direction, from
outlets that emit products of combustion and exhaust vents.
Exceptions to this paragraph are givenin subds. 1.to 4.
1. Exhaust vents of 100 cfm or less shall be located at least
12 inches, measured in any direction, from doors or openable win-
dows.

2. Paragraph (a) does not apply to intakes for combustion air
or short—cycle hoods.

3. The 10-foot minimum separation of par. (a} does not apply
to the intake and exhaust of a factory—packaged rooftop unit pro-
vided nothing restricts air flow around the unit. The exhaust and
intake of the unit shall be located to minimize contamination of
outside air.

4. Praduct of combustion outlets of direct vent sealed com-
bustion chamber appliance vents shall be located at least 12
inches, measured in any direction, from doors or openable wm—
dows.

Note: Sec s. Comm 82.3i(16) for plum‘bing vent setbacks. That rule requires
plumbing vents to be 10 feet from air intakes and 10 feet horizontally from or 2 feel
above roof scuttles, doors or openable windows.

Note: See NFPA 45, Standard on Fire Protection for Laboratories using Chenmi-
cals, adopted under Ch, ILHR 10, for chemical funie hood exhaust Jocation. Health
care facilitics may have additional requirements, sce s. ILHR 64.57.

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

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

Note: The department will accept outside air intakes in areaways pravided the
minimum honzoulal cross section of the areaway is cqual to the fre arca of the open-
ing, a grating is provided over the arcaway with a free area equal to the required air
intake, and the grating is designed for a minimum of 100 PSF live load, A guardrail,
as defined in s, TLHR 51.162, will be accepted in licu of the grating,

{2) Screrns. Al outside air intake openings shall be provided
with a device to prevent intake of foreign material of 1/2 inch size
or larger.

- {B)WEATHER PROTECTION. All outside air intake openings shall
be protected against weather and water with a weatherproof hood
or louvers.

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

(5) Dampngs, (a) Intake. Allrequired outside air intakes serv-
ing tempered or heated spaces shall be equipped with a damper
with automatic controls which will close the damper and prevent
the intake of outside air into the building when the ventilating unit
is not in operation. Barometric controls shall not be used for the
damper.

(b) Exhaust. Exhaust openings serving tempered or heated
spaces 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. Commercial kitchen
haood systems are exempt from this paragraph.

Notes See s. ILHR 64.57 for additional requirements for the location of intakes
and exhansts for hospitals and nursing homes. See the Administrative Plumbing

Code, chs. Comm 82-86 for additional clearance requirements for plumbing vents.
History: Cr. Register, March, 1997, No. 495,

Subchapter IV — Heating Equipment Requirements
ILHR 64.20 Equipment ratings and safety controls.
(1) 'TEST AND INSTALLATION STANDARDS. All oil- and gas—fired

heating equipment, electric heating equipment, solid—fucl heating
equipment and accessory equipment or devices shall be tested and

Register, March, 1997, No. 495
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instatled in accordance with standards recognized by the depart-
ment, Department review and approval of input or output ratings
or both are required when ratings are needed to satisfy s. ILHR
64.03 or 64.09.

" {2) SAFETY CONTROLS. (a) General, The complete safely con-
trol package for the heating and ventilating equipment shall com-
ply with standards accepted by the department.

(b) Limits and controls. Oil and gas—fired heating equipment
and electric heating equipment shall be equipped with primary
{flame safeguard) safety controls, safety limit switches, and burn-
ers or electric elements that comply with standards accepted by
the department.

Note: The depaniment recognizes UL296/0il Burners, and UL 795/Commercial-

Industrial Gas-Healing Equipment, as acceptable standards that satisfy the require-

ments of subs. (1) and (2),

_ {3} ListeD EQUIPMENT. Complete factory assembled heating
units shall be labeled by listing agencies approved by the depart-
ment, _

Note: The department accepts heating equipment listed by the American Gas
Association (AGA), Underwriters Laboratories (UL), ETL Testing ‘Laborato-
ries,Inchupe Testing Services NA, Inc., Wamock Hersey International, Inc., Braun
Intertee Corp. (formerly Northwcst Tcstmg Laboratories, Inc.) and PES corporation.

{4) UnLiSTED EQUIPMENT. I the heating equipment is unlisted,
the following provisions shall be taken:

(a) Manufacturer's statement. A statement from the equ;p-
ment manufacturer shall be provided indicating the national stan-
dard with which the equipment complies,

(b) Tests. A test by a Wisconsin registered engineer shall be
conducted on the output and safety controls, in accordance with
the national standard used by the manufacturer. A statement
regarding the test of the rating and safety controls shall be fur-
nished for each installation unless an approval for the equipment
is obtained from the departiment in accordance with sub, (5).

Register, March, 1997, No. 495
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{5) EQuUIPMENT APPROVAL. Equipment approval may be
obtained from the department upon submission of a technical
report, based on the test required in sub. (4 (b), together with the
fee as specified in ¢ch. Comm 2 for equipnient approval.

Notet The purpose of the technical report is to show thas the equipment isincom-
plete compliance with the national standard by which the cqulpmcnt is designed,
construcied and tested.

ilistory: Cr. Register, March, 1997, No. 495,

ILHR 64.21 Location of equipment. The various types of
heating equipment for the corresponding types of occupancies in
which the equipment may be Iocated shall be installed as specified
in Table 64.21.

Note: The footnotes after the table designate sp¢3cla1 requirements for the listed
egquipment. :

Note: The department will accept net ratings as Hsted by Mechznical Contractors
Association of America, Ine., Institute of Boiler and Radiator Manafacturers, and
equipment tested according 1o commercial standard 140-47.

(1) CeNTRALFURNACES. For the purpose of this section, a cen-
tral furnace shall be considered as a direct vent sealed combustion
chamber appliance, if the furnace conforms o ANSIZ21.64 and
has been issued a material approval under s. ILHR 50.19.

(2) BOILERS AND WATER HEATERS. For the purpose of this sec-
tion, a low pressure boiler or a water heater shall be considered as
a direct vent sealed combustion chamber appliance, if:

{a) The boiler or water heater conforms to those parts of
ANSI Z21.13, Z21.10.1, or Z21.10.3, whichever is applicable,
relating to direct vent appliances.

(b) All parts of the direct vent system for the boiler or water
heater conform to s. 1.1.7 of ANSI Z21.64; and

. (c) The boiler or water heater has been issued a material
approval under s. ILHR 50.19.
History: Cr. Register, March, 1997, No, 495,
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TABLE 64,21 -
LOCATION QF EQUIPMENT
Laocation and Type of Qccupandy Trr—"
Vented Units Unvented Units Fleatric Stcam
Gas or Qil | Gas or Oil o Solid Fael | Gasor Qil Gas or Qil Infrured GesorOil | Solid Fuel Gas Direct | Gas Dizect Fired Gas Furnaces, Unit
or Solid Furnaces and Water Unit Space Space Vent Scaled Make-up A Iafrared Unit Ventilators,
Fucl Heaters Heaters Heater Hener”? | Combustion Heaters, Heaters,
Boflers Appliance' Heat Make-Up
Closed Combustian Cpess Flame Infrared Pumps, Air Units,
Infrared Equipment with Equipment with Rated Bascbowrd | Baschoard
Surlace Temperaiures Swrfase Temperiiures Enclosure Heaters, ste. | Henters,
Raed” | Rated” not Exceading 1500°F Excoeding 1500°F Not ete.
Enclosure | Enclosure | Suspended® | Suspended’ Suspended” Requtred Suspended’ Suspended
T o
Factories Yes? Yos* Yo Yeu Yes Yes Yes Yes Yes Yes Yes
Mereantile Buildings Yes* Yes Yes Yes Yes Yes NP NP Yas NP NP
Office Buildings Yes' Yes Yes Yes Yes NP NP NpS Yes NP, NP,
Places of assembly. enfertuisment.
recreation, wotshp of dining
{108 persons or less) Yes' Yo Yes Yes Yes Yes N Nt Yes N N.P,
Tennis Facilities
{court aseas only) Yest Yes Yos Yes Yes Yes NP NP° Yes N2 NP
Tennis Focdlities
{all other areas) Yes* Yes Yos Yes Yes NP, nNp NE* Yes NP, NP, .
Theatess and ploces ol nssembly, Permitted Permirted
entertinment, feczeation, worship inail in afl
or dining (more than 100 persons) Yes Yes Yes Yes Yes N.P. N.P. W.e. Yes NP NP Occupancies | Occupancies
Restourants Yes Yes™ Yes Yes Yes NP NP, NP, Yes ne? NP
Tennis Focilities
(court ascas only) Yes Yes Yes Yes Yes Yes NP NP Yes NP, NP
Tennis Facilites
{ull plher areas) Yes Yes Yo Yes Yes NP, NP N2, Yes NP, N.P.
Sehools and other places off
tastruction Yes Ve Yes Yes Yes NP NP, N2, Yes NP} . NP
Hospitals, Nursing Homes and Penal N
Institutions Yes Yes™ NP, N.P. NP, NP NP, NP, NP2 NP, N.P.
Residentinl Qccupancies Yes Yes NP, NP, N.B. NP N NE" Yez NP, NP
Hazardous Qccupancies .
Gurages Yes Yes Yes'* Yes'* Yes Yes NP* NP, Yos Yes' Yes'®
Aircraft Hangers Yes Yes Yes" Yes" ve" Yes"” NE NP, Yes Yes" Yes"
Duay Cate Centers Yes Yes Yes Yes Yes N.P. Np? NE* Yes N.P. NP.
Community-Buscd Resrdential
Facilities” Yes Yes N.P. N.P. N.P. NP, Np* NP Yes N.P. N.P.
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N.P. = Not Permitted

Unlisted Occupancies — Use the listed occupancy in the table that is most similar 1o the subject occupancy.

Cleatance 1o combustibles and combustible construction, 1, Heating equipment shall be instalted in accordance with the manufacturer’s recom-
mendations to provide miniimum clearance, In the absence of manufacturer’s recommendations, a minimum clearance of 36 inches shall be pro-
vided, 2. Combustible construction, such as partitions, shelving or storage lockers, shall not encroach upon the required clearance.

1 8ee 5. ILHR 64.22(7){(d) for fireplace requirements.

2 All solid—fuel fired space heaters shall be located in occupied space or in a space provided with approved smoke detectors and located or guarded
to maintain clearances to combustibles and prevent accidental damage or contact with hot surfaces. Solid—fuel burning stoves are limited to
150,000 Btwhr output,

3 Except as provided in Footnote 4, direct—fired make—up air units shall be mechanically exhansted in the range of 90%% to 110% of the air supplied.
4 See 5. ILHR 64.22(4) for other permitted uses of direct—fired unvented natural gas heaters.

5 Boiler and water heaters up to 200,000 Biu input, gas and liquid fuel-fired space heaters, suspended furnaces, vented and unvented unit heaters
may be used without an enclosure where approved by the department. Exception: Suspended units in factories shall have no size limitation. All
such units shall be located in an occupied space and suspended at least 7 feet above the floor. The blow—ofY pipe for suspended boilers and water
heaters shall be extended down to within 6 inches of the floor. Infrared cquipment shall be located at least 8 feet above the floor. Suspension of
solid—fuel fired equipment is not permitted. See ss. ILHR 54.14 (3} and 64.22 (3) for additional requirements,

6 Permitted with combustion air ducted to unit in occupancies less than 3,000 square feet gross area and with occupant load less than 100 persons.
 Permitted in kitchens to provide make—up air for kitchen exhaust systems if located outside building or in a rated enclosure.

9 Permitted only in shops with a 3-hour separatien from other areas of the school building.

10 Permitted only in shops with a 3-hour separation from other areas of the school building. _

1 Gag—fired, direct—vent wall furnaces are permitted in apartments and motefs. Space heaters fired with liquid fuel may be used without an enclo-
sure in motels and apartment buildings not more than one story in height.

12 Suspended heating units are allowed in garages if located at least 8 feet off the floor. Suspension of solid-fuel fired equipment is not permitted.
13 Suspended heating units are allowed if located at feast 10 feet above the upper surface of the wings or engine enclosure of the aircraft. Suspen-
sion of solid—fuel fired equipment is not permiteed.

14 §olid—fuel fired space heaters are permitted in rowhouse uniis only.

15 Waste oil burners are permitted provided they are installed on mezzanines or service platforms located at least 8’-0" above the main floor, are
visible from the main floor and are guarded as specified in this section. :

17 See 5. ILHR 61.24 for requirements.

18 See ss. ILHR 51,01 (29a ), 54.14(1) ), 55.29 (1) (b), 56.15(1)(e), 57.14 (1) {c) 5., 59.21, 60.37 (2), 63.32 (1) (b) and 62.78( 1){ b) for addi-
tional requirements. Suspended units must be installed in accordance with this table, Note 5 and s. ILHR 64.22(3). Note: Electrical Code clear-
ances specified in ch. Comm 16 apply. Electrical components and bumers may be required to be at least 18 inches from the floor in *Class I” areas
including garages.

19 ee 5. ILHR 51.08 for hazard enclosure requirements.

20 Gas—{fired booster water heaters used exclusively for sanitizing dishes and cooking utensils need not be installed in fire—resistive enclosures.

21 Includes water heaters used for space heating and for plumbing system supply.

22 Direct vent sealed combustion chamber appliances may be used if placed within a rated enlcosure described in Note 19.

Register, March, 1997, No. 495
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ILHR 64.22 Special requirements. (1} BoOILERS AND
PRESSURE VESSELS. (1) ‘Construction standards. Boilers and pres-
sure vessels shall be constructed and installed in compliance with
the standards of the American Society of Mcchamcal Engineers,
as adopled under chs. ILHR 41-42.

() Installation uo!iﬁcanon The installing contractor shall
notify the department of boiler instaflation, in accordance with the
requirements of s. ILHR 41.41(1), before the boiler or pressure
vessel is put into operation.

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

~ (3) SusPENDED BQUIPMENT. (a) Equipment suspended as speci-
fied ins. ILHR 64.21 shall be installed in an occupied space. Sus-
pended equipment may be used in muktiple tenant buildings pro-
viding the equipment is located in tenant spaces of an occupancy
use where suspended equipment is permitted. The equipment
shall be visible to persons within the room.

(b) ‘Suspended units shall be designed and listed for such use.
Furnaces designed for floor mounting only may be mounted on
platforms that serve only to hold the unit.

{c) Where the clearance to the floor specified ins. ILHR 64.21
cannot be provided for suspended units, provisions shall be made
for maintaining clearances to combustibles and collision protec-
tion. The collision protection shall be capable of withstanding a
horizontal impact load of 1,000 pounds per lineal foot, The unit
shali be visible to the occupants of the room. The unit shall be sus-
pended to provnde a minimum clearance of 18 inches from the
floor,” The minimum clearances specified by the manufacturer
shall also be provided.

(d) In factories, where the clearance to the floor specified in
s. ILHR 64.21 cannot be provided, a floor mounted unit may be
used in accordance with this paragraph. Provisions shall be made
for maintaining clearances to combustibles and collision protec-
tion. The coilision protection shall be capable of withstanding a
horizontal impact load of 1000 pounds per lingal foot. The unit
shall be visible to the occupants of the roem. The unit shall be
installed to provide a minimum clearance of 18 inches from the
floor to the burner. The minimum clearances specified by the
manufacturer shall also be provided.

Nofer See Bleetrical Code, Ch. Comm 16, for clearance requirements for clectri-
cdl components in hazardous locations.

(&) Duct furnaces and unit heaters required to be suspended
under s. ILHR 64,21 may be installed in an unoccupied or con-
cealed space without a rated enclosure providing the following
conditions are met:

1. The appliance has been issued a material approval under

s. ILHR 50.19 recognizing conformance to the requircments for

separated combustion appliances as specified in ANSI Z83.8 or

783.9, whichever is applicable, and conformance of all parts of

the direct vent system for the duct furnace or unit heaters tos. 1.1.7
“of ANS1Z21.64; and '

2. The unit is properly suspended and clearances to combus-
tibles are maintained as specified in the manufacturer’s listing.
{4) GAS OR GIL-FIRED RADIANT HEATERS AND DIRECT FIRED
UNVENTED NATURAL GAS HEATERS. Gas— or oil-fired radiant heat-
ers and direct fired unvented natural gas heaters are subject to the
following provisions:
(a) The heaters shall be equipped with an automatic pilot of the
complete shutoff type or with a 100% shutoff electric ignition;

(b) If unvented radiant heaters or direct fired unvented natural
gas heaters dre used, mechanical means shall be provided to sup-
ply at least 4 ¢fm of outside air per 1000 Btu per hour input of
installed heaters;

(c) The amount of air supplicd which exceeds the building’s
designed infiliration rate shall be relieved through relief openings
or interlocked power exhaust. Relief openings may be louvers,
gravity siphon-type roof ventilators, counterbalanced gravity
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dampers or motorized dampers provided the motorized damper is
intertocked with the supply fan so as not to permit blower opera-
tion until the damper is proved in the open position,

(d) Oil-fired radiant heaters shall be equtppcd with mechani-
cal pressure—atomizing burners; and

{¢) Direct fired unvented natural gas heaters shall comply with
ANSI Z83.18.

(5) SpacE HEATERS. Space heaters shall comply with the fol-
lowing provisions:

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

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

(c) The use of unvented fuel-fired space heating equipment
shall be proh1b1led except for the equipment types and occupan-
cies specified in Table 64.21.

(6) EQUIPMENT IN HAZARDOUS LOCATIONS. The types of heating
and ventilating equlpment that may be installed in hazardous loca-
tions(as defined in Article 500 of the National Electricai Code as
adopted by reference in ch. Comm 16) are as follows:

{a) Listed low—pressure steam or hot water unit heaters and
makeup air units; and . '

(b) Listed electric units.

{7) FIREPLACES AND FIREPLACE STOVES. Masonry fireplaces,
factory-built fireplaces and factory-built fireplace stoves shatl be

constructed and installed in accordance with the NFPA standard
No. 211—Standard for Chimneys, Fireplaces and Vents,

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

a. Where a lining of low—duty firebrick complymg with the
provisions of ASTM C 64, or the equivaient, al least 2 inches thick
Iaid—in fire—clay mortar complying with the provisions of ASTM
C 105, or the equivalent, or other approved lining is provided, the
total thickness of back and sides, including the lining, shall be not
less than 8 inches.

b. Where the lining described in subd. 1.a. is not provided, the
thickness of back and sides shall be not less than 12 inches.

2. Steel fireplace units incorporatin ¢ & firebox liner of not less
than 1/4 inch thick steel and an air chamber shali be installed with
masonry to provide a fotal thickness at the back and sides of not
less than 8 inches, not less than 4 inches of which shall be solid
INASONrY,

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

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

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

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

¢. Where a fireplace is elevaied above or overhangs a floor,
the hearth extension shalt also extend over the area under the fire-
place.

d. Fireplaces constructed of masonry or reinforced portland
or refractory cement concrete shall have hearth extensions of
brick, concrete, stone, tile or other approved noncombustible
material properly supported and with no combustible material
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against the underside thereof. Wooden forms or centers used dur-
ing the construction of hearth and hearth extension shall bc
removed when the construction is completed.

5. All wood beams, joists and studs shall be trimmed away
from fireplaces, Headers supporting trimmer arches at fireplaces
shall be not less than 20 inches from the face of the chimney
breast.

Note: Trimmers shall be not less than 6 inches from the inside face of the nearest
flue lining. .

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

7. Woodwork shallnotbe placed within 6 inches of a fi ireplace
opening. Woodwork above and projecting more than 1 1/2 inches
from a fireplace opening shall not be placed less than 12 inches
from the top of a fireplace opening.

(b) Factory-built fireplaces and fiveplace stoves. Factory—
built fireplaces and fireplace stoves shall be installed according to
the requirements of the approval as specified in 5. ILHR 64.20,

(c) Hearth opening protection. Fireptaces and fireplace stoves
shall be equipped with safety screens or glass doors to prevent the
escape of sparks and embers.

(dy Permitted insiallations. Flreplaces are pcrrmllcd in the fol-
lowing applications,

1. In all occupancies within the scope of chs ILHR 54 and 55;
2. In health care facilities as specified in s. ILHR 58.24 (3);
3. In common use areas of residential occupancices; and

4, In individual living units of residential occupancies except
that fireplaces in individual living units of hotels and motels shall
comply with the following:

a. The appliance shall be gas—ﬁmd and shall be tested and
installed in accordance with standards recognized by the depart-
ment.

Noter ANSIZ21,50 and ANSI 23260 arc recognized by the department, Sec
s. ILHR 64.20{3) for listing requirements,

b. The appliance shall be designed to be ignited by an inter-

mlttcnt ignition device.

¢. The fire box shall be provided with a permanently installed
glass partition to prevent access (o the fire box and appliance. The
partition shall be designed to be compattble with the appliance
listing.

Note: Operation of the appliance via a control focated outside the fire box will be
necessary.

d. Qutside air shall be provided for combustion in accordance

with s, ILHR 64.09. Combustion air shall not be provided via
infiltration,

(8) FLOOR-STANDING VENTED OR UNVENTED EQUIPMENT. Floor—
standing, vented or unvented unit heaters, furnaces and boilers in
metal fabricating plants, foundries and machine shops are exempt
from the requirements of s, ILHR 54.14.

{9) HBAT EXCHANGER CORROSION PROTECTION. If the entering
air to the heat exchanger of all gas-fired equipment is 30°F or
fower, the heat exchanger and burners shall be constructed of cor-
rosion-resistive materials,

(10) WATER HEATERS USED FQR SIMULTANEOUS SPACE HEAT AND
"HOT WATER SUPPLY FOR PLUMBING SYSTEM. (a) Waier heater
construction standards. Water heaters that provide simultaneous
space heat and hot walter supply for a plumbing system shall be
listed for compliance with ANSIZ21.10.1 ot ANSIZ 21.10.3 and
be specifically designed for such use, The water heater shall have
an input rating of 100,000 Btwh or less.

(b) Heat exchanger unit. Heat exchanger units that are part of
the plumbing system shall meet the requirements of Chs, Comm
82-84.

(c) Sizing. The water heater shall be sized with a sufficient
capacity to simultanecusly offset the heat loss at design tempera-
tures and meet the other systemn demands it serves. The design
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recovery rate of the water heater shall be less than one hour for the
hot water load for plumbing at design temperatures.

Note: Seech. Comm 84 for additional requirements for water heating equipment
and s. ILHR 63.20 for energy conservalion requirements.

{11) Process EQUIPMENT. Section ILHR 64, 21 does not apply
to process equipment unless the equipment provides water supply
for a plumbing system or provides space heatmg, exciuswe of
waste heat,

History! Cr. Register, March, 1997, No. 495, eff. 4-1-97,

ILHR 64.23 Piping. (1) PipE SIZES AND ARRANGEMENT. All
supply and return piping carrying steam, hot water or other fluids,
air-line piping and auxiliary equipment shall be of appropriate
sizes, elevations and arrangements to accomplish the calculated
services.in practical operation, without undue noise, siress or
other detriment.

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

(3} Prre INsuLATION. All supply and retumn piping carrying
steam, hot water or other fluids shall be covered with insulating
material where the pipes pass through occupied areas and the sur-
face temperature exceeds 180°F,, unless guarded.

(4) Piee pROTECTION. No pipe carrying hot water, steam, or
other fluid at a surface temperature exceeding 250°E shall be
placed within one inch of any woodwork, pass through a combus-
tible floor, ceiling or partition, unless the pipe is protected by a
metal tube one inch larger in diameter than the pipe or with
approved pipe covering.

(5) GAS OR OIL INSTALLATIONS. (a) Piping installations. All gas

+ piping and ail oil piping shall comply with the following stan-

dards:
1. National Fuel Gas Code, NFPA No. 54; or
2. Installation of Qil-Burning Equipment, NFPA No. 31

() Oil tank installation. Ol tanks serving oil-burning equip-
ment shall be installed in accordance with ch. ILHR 10.
History: Cr. Register, March, 1997, No. 495,

Subchapter ¥V — Air Delivery Systems

ILHR 64.31 Duct design. Allductsshallbe des1gned to pro-
mote the unrestricted flow of air.,

Note: The department will accept air duct velocities designed in accordancc with
the standards of the ASHRAE Handbook of Fundamentals, published by the Ameri-
can Socicty of Heating, Refrigerating and Air Conditioning Engincers,

History: Cr. Reglster, March, 1997, No, 495,

ILHR 64.32 Duct use. No duct designed for the transmis-
sion of air shall be used for any other purpose.
History: Cr. Register, March, 1997, No, 495.

iLHR 64.33 Underground duct construction and
installation. (1) MaterIALS. (2) Tile ducts. All underground
duct systems using cement tile, glazed clay tile and other tile hay-
ing a composition of cement and mineral shall 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 spigot or slipjoint connections, All joints shall be
waterproof.

(b} Plastic and metal ducts. Metal, plastic—coated metal ducts,
and other approved materials may be used for underground sys-
tems if encased in not less than 2 inches of concrete. The ducts
shall be waterproof, noncombustible, smooth and of sufficient
strength to prevent collapse. The sealing material for fittings and
joints shall be approved by the department.

1. “Exception.’ Solid polyvinyl ducts and fittings and polyvi-
nyl chloride(pvc)-clad metallic ducts and fittings need not be
encased in concrete provided the space around the ducts and fit-
tings is backfilled with sand or similar fill material,
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(2) DucrinsuLaTioN. All underground ducts shall be insulated
as specified in 5. ILHR 63.29.

(3) Ducr prAINAGE. Underground ducts shall be provided
with drainage to a lower room of the building or to a sump. No
duct shall be connected to a sewer.

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

(5) PirmvG. Nonhazardous piping may be installed in under-
ground ducts if it does not restrict the air flow.
History: Cr. Register, March, 1997, No, 495, eff. 4-1-97.

ILHR 64.34 Duct construction. (1) Mg1aL puCTs. All
sheet metal ducts, duct liners and fittings shall be constructed in
compliance with standards approved by the department.

Note: The department will accept the standards for ducts in the ASHRAE Hand-
book of Equipment Volume, published by the American Society of Heating, Refriger-
almg and Air Conditioning Engineers, or as illustrated in the HYAC Duct Construe-
tion Standards, Metal and Flexible and HVAC Air Duct Leakage Text Manual as
published by the Sheet Metal and Air Conditiening Contractors National Associa-
tion, Inc,

(2) COMEUSTIBLE DUCTS. All ducts or airways of wood or ather
combustible building elements shall be lined with sheet metal or
other approved noncombustible material untess spec:ficaliy
exempted by this cade,

(3) MNonMeTarLIc pucTs. Coated metal ducts or ducts
canstructed of other than metal shall conform to the following:

{a) The method Ior fabricating, installing and supporting ducts
shail be approved by the department;

Note: The department accepts Class 1 air ducts tested(Staridards for Safety, UL
181) and listed by Underwriters” Laborateries, Inc., and constructed In accordance
with fibrous glass duct construction standards pubhshcd by the Sheet Metal and Air
Conditioning Contractors National Association, Inc,

{b) The ducts shall resist puncture, deformation or collapse;

(¢) The ducts shall not be used where the air temperature
exceeds 250°F in fume hood exhaust ducts or for kitchen hood
supply or exhaust ducts. Nonmetallic or coated metal ditcts may
be used to convey solids or corrosive gasses if information is pro-
vided to show the duct is suitable for the specxﬁc use and approval
is granted by the department.

(d) The ducts shall not pass throngh required fire—resistive
construction.

(4) APDIIONAL DUCT SEALING. In addition to requirements of
standards specified in sub.{1), where supply ductwork and ple-
nums that are designed to operate af static pressures from 0.25
inches to 2 inches water column inclusive are located outside of
the conditioned space or in return plenums, joints shall be sealed
in accordance with Seal class C as defined in the SMACNA
HVAC Duct Leakage Test Manual. Pressure sensitive tape shall
not be used as the primary sealant where such ducts are designed
to operate at static pressures of 1 inch water column or greater.

" History: Cr. Register, March, 1997, No, 495, eff. 4-1-97,

ILHR 64,35 Duct connectors. (1) FLEXIBLE DUCT CON-
necTors. 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 mtal or mineral listed in the Building Materials

List, published by Underwriters” Laboratories, Inc., are acceptable.

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

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

(d} The connector shail not pass through required fire—resis-
tive construction.

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

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

Note: Flame-retarded fabric or metal or mineral listed in the Building Materials
List, published by Underwriters” Laboratories, lnc., are acceptable.,
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{b) Connectors shall be not more than 10 inches wide; and
(c) Connectors shall not be used where the air temperature is

in excess of 250°F,
History: Cr. Register, March, 1997, No. 495, eff. 4—1—97

ILHR 64.36 Vertical shafts. Every vertical shaft shall be
enclosed with noncombustible material which is fire—resistive
rated in accordance with Table 51.03-A.

History: Cr. Register, March, 1997, No. 495, eff, 4-1-97,

1LHR 64.37 Insulation. Heating supply ducts and pipes
shall be covered with insulation unless an allowance is made for
temperature drop in the system.

Note: Also see s.ILHR 63,29 for additional requirements.
History: Cr, Register; March, 1997, No, 495, eff. 4-1-97,

ILHR 64.38 Gravity ventilation ducts. (1) DesigN. Hori-
zontal runs in gravity ventilation ducts connected to siphon-type
roof ventilators shall be avoided wherever possible and the maxi-
mum practicable inclination shall be provided in all cases. Inno
case shall the horizontal run exceed 30% of the vertical run unless
the room has a mechanical supply of atr or the ventilation duct is
connected to an exhaust fan,

(2) SepARATE DUCTS. Separate gravity ventilation ducts, from
each area of similar occupancy, shall extend to a plenum at the
base of a siphon ventilator.

(3) PLeNUMS, Gravity ventilation ducts, used with mechanical
ventilation supply systems, shall not terminate in an attic plenum
uniess the plenum is airtight, of roncombustible construction, and
the attic floor is smooth. All collecting plenums shall be con-
nected to an approved siphon—type roof ventilator or to an exhaust
fan discharging outside the building.

{4) Dampers, Dampers are prohibited in gravily ventilation
ducts, except atmospheric back-draft dampers are permitied.

History: Cr. Reglster, March, 1997, No. 495, eff, 4-1-97,

ILHR 64.39 Ventilation discharge. All gravity and
mechanical ventilation ducts shall be protected from the weather
and shall be located and constructed to prevent contamination of
an outside air supply. Gravity ventilation ducts shall extend not
less than 2 feet above the highest portion of the building within a
10-foot radius of the duct and shali be provxded with an approved
type of siphon roof ventilator.

Histery: Cr. Register, March, 1997, No, 495, eif. 4-1-97.

ILHR 64.40 Relief vents. (1) BAROMETRIC RELIEF VENTS
PERMITTED. The use of barometric relief vents is permitted for type
(a) and (b) ventilation classifications designated in 5. ILHR 64.05.
Where barometric relief vents are instaled on the roof, the dis-
charge openings shall be not less than 2 feet above the roof surface
where the vent pierces the roof.

{(2) BAROMETRIC RELIEF VENTS PROHIBITED. The use of baro-
melric relief vents is proh1b1ted for typé(ch(d) and(e) ventilation
classifications designated in s. ILTIR 64.05.

History: Cr. Register, March, 1997, No. 495, ¢ff, 4-1-97.

ILHR 84.41 Plenums. (1) GenerAL. Plenums used for the
supply, return or transfer of air shall be of noncombustible
construction,

() Exception. Combuslible ceiling materials may be used pro-
vided they comply with the following:

1. The ceiling material is made from a base material of metal
or mineral;

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

3, The ceiling material is supported by noncombustible mate-
rial having a melting point above 1400°E.(760°C); and

4, The ceciling material is not subject to deterioration or
deformation on long exposure to temperatures of 250°E.(121°C)
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. or under conditions of high humidity, excessive moisture, or mil-
dew.

(b) Ceiling systems with fire—resistive ratings. Rctum air ple-
nums shall not be placed in rated ceiling systems unless specifi-
catly allowed by the lisling.

Note: This section permits the use of steel, painted steel bar joists and metal deck-
ing, concrete, plaster, and other noncombusitble materials and restricts the use of cer-
tain combustible materiats within air-handling plenums,

Note: The requirements for ceiling materials are based upen the National Fire
Protection Associadon{NFPA) standard 904, section 2-2,1.3,

(2) DUCTWORK WITHIN THE PLENUM. Ducts within the plenum
shall be constructed of metal in accordance with s. ILHR 64.34(1)
or approved nonmetallic materials in accordance with s. ILHR
64.34(3).

(3) DucT CONNECTORS. Duct connectors shal! comply with the
requirements of s. JLHR 64.335.

Note: Flame—relardant fabric or metal or mineral hsted in the Building Matedals
Lis1, published by Underwriters’ Laboratories, Ine,, are acceptable.

(4) INSULATING MATERIALS WITHIN THE PLENUM. (2} 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 when tested
according to ASTM E—84 standard tests.

Note: If coverings and linings are to be applied with adhesives, they shall be tested
as applied with such adhesives, or the adhesives used shall ha\eaﬂanwspmad rating
not over 25 and a smukedmclopcd ratmg 1o higher than 50 when in the final dry
state.

(b} Building envelope msulaﬂon Building envelope insula-
tion within the plenum space shall have a flame—spread rating of
25 or less and a smoke—developed rating of 50 or less when tested
according to ASTM E-84 test standards. The use of foam plastics,

satisfying the requirements of s. ILHR 51.06, for envelope insula-

tion is permitted provided the foam plastic i protected by a ther-
mal barrier as specified in s. ILHR 51.06 (3). .

(5) Hazarpous pipING, The installation of hazardous piping
as defined in s. ILHR 51.01(102) is prohibited in the plenum
space, except as permitted under NFPA 54,

(6) OpeNINGS. Openings into the plenum that would affect the
fire-resistive rating of the structural component or system are pro-
hibited,

(7) WIRING AND CABLES. Electric wiring, including low—volt-
age wiring, and telephone cables within the plenum space shall be
installed according to the Wisconsin State Electrical Code, Vol. 2,
ch. Comm 16.

{8) PLUMBING. Plumbing within the plenum shall be of non-
combustible material.

{a) Exception. Plastic plumbing pipe and fittings may be used
provided the plastic material is of the self—extinguishing type with
an average extent of burn not greater than 10 mum and an average
time of burn not greater than 20 seconds when tested according to
ASTM D-635. The plastic material shall be wrapped with at least

one inch of noncombustible insulation or enclosed with 1/2 inch .

type X gypsum wallboard.

(9) CONTROLTUBING. Plastic control tubing shall have an aver-
age extent of burn not greater than 10 mm and an average time of
burn not greater than 20 seconds when tested according to ASTM
D-635.

(10) SMOKE DETECTION. (2) New construction. Air-handling
plenums which contain ductwork, duct connectors, insulation,
plumbing or control tubing which do not meet the requirements
of subs.(2) to(4),(8) and(9), respectively, shall be provided with
an approved smoke detection system capable of stopping the air
flow in and from the plenum and giving an audible alarm in the
occupied area when activated,

(b) Existing construction. When existing plenum construction
contains combustible insulation, wiring, plumbing or control tub-
ing, and is altered or added to according to s. ILHR 50.03(1} or(2},
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the entire plenum space, new and existing, shall be provided with
a smoke detection system according to par. (a).

{¢) Exception. Building additions separated from existing
construction by one~hour noncombustible construction need not
be provided with a smoke detection system provided the plenum
is constructed according to subs.(1) to(8),

History: Cr. Register, March, 1997, No, 495, eff, 4--1-97.

ILHR 64.42 Fire dampers and ceiling dampers. (1)
REQUIRED FIRE DAMPERS AND CEILING DAMPERS, All heating and
ventilating ducts, except underground ducts used with counter-
flow or downflow heating equipment, which terminate at or pierce
code—required, hourly rated wall, floor, floor ceiling assemblies,
roof ceiling assemblies, and membrane finishes used as a substitu-
tion for rated assemblies shall be protected as follows:

{a) Penetrations to assemblies having fire resistance ratings of
less than 3-hours shall be protected by fire dampers having at least
a 1 1/2 hour rating.

{(b) Penetrations to assemblies having fire resistance ratings of
3-hours or more shall be protected by fire dampers having at least
a 3 hour rating,

() Penetrations to membranes whose finish ratmgs are used
as a substitution for hourly rated assemblies shall be protected in
the same manner specified in pars. (a) and (b). The exception
found in sub. (2) (¢) cannot be used in this situation.

(2) ExcrpioNs. Exceptions to sub.(1) aré:

() Penetrations in 1-hour rated wall assemblies, other than
required shaft enclosures, which are provided with contimuous
horizontal steel ductwork extending, unpierced, at least 6-feet
horizontatly on at least one side of the wall and the ductwork leads
to an air handling device.

Notes See ss. ILHR 51.02(15), 54.08, 55.09, 55.20, 56.1¢;,
58.50, 58.61, 59.17, 60.34, 61.12, and 62 .27 for information «
rated shafts are required.

(b) Interior bearing walls and paruuons if other unprotected
openings are permitted by other sections of ILHR 50 through 62.

(c) Air supply, exhaust or return outlet, grille and diffuser
penetrations to the ceiling membranes of fire resistance rated floor
ceiling assemblies or roof ceiling assemblies which meet one of
the following:

1,- Any assembly which has been tested by an approved
nationally recognized testing laboratory and has ail pcnetralions
protected as required by the assembly as tested.

Note: Sees. ILHR 51.04 to 51,044 and Appendix A for information on fire-resis-

57.08, 58.06, 58.23,
v hen fire resistive

live assemblies and approved testing laboratories.

2. Diffuser and grille penetrations to the ceiling membranes
of fire-resistive floor ceiling assemblies or roof ceiling assem-
blies meeting the requirements of s. ILHR 51.045 provided the
openings are limited to 100 square inches for each 100 square feet
of ceiling area, the individual openings do not exceed an area of
100 square inches, and the openings are protecled by one of the
following:

a. Listed ceiling dampers.

Note: Ceiling dampers are classified for use in air bandling openings penctrating
fire resistive membrane ceilings. Ceiling dampers listed by U.L. use standard UL
555C, *Ceiling Dampers” for investigation of products,

b. Duct outlet protection systems which have been tested and

listed by an approved nationally recognized testing laboratory.

Note: The General Information Scction of the ULL. Fire Resistance Blirectory
includes descriptions and details for duct outlet protection systems A and B which
arc both examples of aceeptable protection.

(d) Kitchen exhaust ducts meeting all requirements of s, ILHR
64.57(5).

{3) SERVICING FIRE DAMPERS. Access panels shall be provided
next to fire dampers to permit viewing and servicing.

Notei The department will accept fire dampers listed by Underwriiers Laborato-
ries Inc, or an approved nationally recognized tcstmg laboratory. Fire dampers listed
by U.L. use standard UL 555, “Fire Dampets” for investigation of products. The
dampers mast be installed in the vertical or horizontal position that the dampers were
designed and tested for . The department will accept fire damper installations as ree-
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ommended in publications of the Sheet Metal, Air Conditioning Contractlors National
Association, Ine., and the National Fire protection Assaciation.
Note: Fire dampers are classified as 1 1/2 hour rated or 3 hour rated.
Note: Health care facilities may have additional requirements, sec s. ILHR 64.57
History: Cr. Register, March, 1997, No. 495, eff. ¢-1-97,

ILHR 64.43 Dampers and damper controls. (1) VoLumE
DAMPERS AND DEFLECTORS. Volume dampers, splitters and deflec-
tors shall be provided in all ducts to permit accurate balancing of
the system. The dampers, splitters and deflectors shall be adjusted
to satisfy the heating and ventilating requirements of the condt-
tioned space and locked in place,

{2) Az GrILLES. All air supply outlets and returns shall be
equipped with grilles or devices wlnch will provide a uniform dis-
tribution of air.

History: Cr. Register, March, 1997, No. 495, eff, 4-1-97.

ILHR 64.44 Fans and biowers, Fans and blowers shall be
of atype and size that wil satisfy the design conditions of the heat-
ing and ventilating system. Fans and blowers shall be rated in
accordance with an approved test procedure.

Note: The department accepls certified ratings listed by the Air Moving and
Conditioning Association, Inc,
Hisfory: Cr. Reglster, March, 1997, No. 495, eff. 4-1-57,

Subchapter VI— Chlmneys, Gas Vents, Mechanical
Drat‘t and Venting Devices

ILHR 64.45 Chimneys, smoke stacks, gas vents,
mechanical draft and venting devices. (1) GENnEraL
REQUIREMENTS. Heating equipment using solid, liquid or gas fuels
shall be vented to the ouiside, except as permitied in 5. ILHR
64.21, A natural draft chimney or other venting device shall have
the height and area to remove the products of combustion,

Note: Chimneys, smoke stacks, gas vents, mechanical draft and venting devices
shall comply with the requirements of NFPA No. 211.

{2) NoncompusTRLE SUPPORTS, All chimneys or gas vents
shall be supported from noncombustible construction unless
otherwise approved. -

(3) TrRMINATION.(8) Gravity type. 1. Allchimneys or smoke-
stacks depending on a gravity principle for the removal of the
products of combustion shall extend at least 3 feet above the high-
est point of the roof where the chimneys or smokestacks pass
through the roof of the building, and at least 2 feet higher than any
portion of the building measured 10 feet horizontally from the

" _chimney or smokestack.

2. Type “B”, “BW"” and “L” vents and single wall vent-pipes
depending on a gravity principle for the removal of the products
of combustion shall extend at least 2 feet above the highest point
of the roof where the vents or pipes pass through the roof of the
building, and at [east 2 feet higher than any portion of the building
measured 10 feet horizontally from the vent or pipe.

(b) Mechanical type. The height and cross—sectional area may
be reduced for chimneys employing a mechanical draft system of
either forced or induced draft when approved by the depariment.

History: Cr. Reglster, March, 1997, No. 495, eff, 4-1-97,

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

(1) Mamsriars. The walls shall be built of brick or other
approved fire-resistive material. No chimney shall rest upon a
flooring of woad nor shall any woed be built into or i contact with
any chimney. Combustible 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 buildings. In no case shall a
chimney be corbeled out more than 6 inches from the wall and in
every case the corbeling shall consist of at least 5 courses of brick.

(2) FLugsize. Every masonty 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

ILHR 64.48

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 shall have a cross—sectional area less than 64 square
inches. Flue linings 7 inches by 7 inches inside, or 8 inches in
diameter inside, may be used.

{3) FLub Linmvgs. All flue linings shall be capable of with-
standing reasonably high temperatures and flue gases and shatl
have a softening point not lower than 1800°E. Flue linings shall
be not less than 5/8 inch in thickness and shall be built in as outer
walls of the chimney ar¢ constructed. Flue linings shall start from
a point not less than 8 inches below the bottom of the smoke pipe
intake and shall be continuous to a point not less than 4 inches
above the enclosing walls.

(4) SMoke pipi CONNECTION. If there is more than one smoke
pipe connected to a flue, the connections shall be at different lev-
els. Two or more heating units, or appliances, may be connected
to a common smoke pipe, or breeching, if joined by Y fittings as
close as practicable to the flue. In all such cases, the size of the
breeching and the flue shall be sufﬁcxent to accommodate the total
volume of flue gases.

(5) CLEAN-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) WD prESSURE. Every chimney shall be designed to with-
stand wind pressures in accordance with the requirements of s.
ILHR 53.12.

History: Cr. Reglster, March, 1997, No. 495, eff, 4-1-97,

ILHR 64.47 Metal smokestacks. (1) SMOKESTACKS IN
EXCESS OF 30 FEET. (a) The thickness of the metal walls shall be at
least 3/16 inch for smokestack heights up to 40 feet and 1/4 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 dis-
tance of not tess 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 @ 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.

(b) Public utility or industrial power plants are exempted from
the protection requirements of this paragraph if they are of type 1
or 2 construction,

{2) SMOKESTACKS LESS THAN 30 FEET. Smokestacks less than
30 feet high may be constructed of not less than No, 10 1.8, gauge
steel, with either welded or riveted joints, and may be mounted
directly upon masonry chimneys or foundations or upon industrial
heating or power boilers provided all of which are designed to
supportt the stack load. A clearance of not less than 6 inches shall
be maintained at all times around such smokestacks and any com-
bustible material within 12 inches of such simokestacks shall be
protected by noncombustible insulation covered by sheet metal.

History: Cr. Reglster; March, 1997, No, 495, eff. 4-1-97, .

ILHR 64.48 Factory-built chimneys and gas vents,
(1) GeneraL. Factory-built chimneys and gas vents shall be of
an approved type.

{2) 'T'YPES OF APPROVED CHIMNEYS AND GAS VENTS. {a) Residen-
tial type and butlding heating appliance. An approved “residen-
fial type and building heating appliance” chimney or “building
heating appliance” chimney may be used with solid—, liquid— or
gas—fired heating appliances where the flue gas temperature does
not exceed 1000 F. continuously, and does notexceed 1400°F. for
infrequent brief periods of forced firing.

Note: Residenitial type and building heatirig appliance chimneys were formerly
referred to as Class A chimneys.

Register, March, 1997, No. 495
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(b) Type “B”, An approved type “B” gas venl 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 “BW”. Anapproved 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{low—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 sheel copper, or other approved corrosion-resistant
material. The installation shall conform to the requirements of 5.
ILHR 64.50. °

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

() Equipment listed with venting system. Venting systems
inciuded with the listing of the heating appliance may be used sub-
ject to the requirements and limitations of the listing,

Note: The department rccogmzes,asapprmed chimneys designated as “residen-
tial 1ype" “puilding heating appliance™, “B”, “BW and “L" types listed by Under-
writers' Laboratories, Inc.

History: Cr. Register, March, 1997, No, 495, efi. 4-1-97.

ILHR 64.48 Gas vents. All gas ranges(except those
designed as unvented), water heaters and other gas-fired equip-
ment shall be previded with vent pipes conforming to the require-
ments for gas vents as specified in 5. ILHR 64.48 and for connec-
tors as specified in s. ILHR 64.50. Commercial kitchen
appliances including but not limited to ranges, ovens, booster
heaters and similar equipment may be vented into the kitchen
hood exhaust system.

History: Cr. Reglister, March, 1997, No. 495, eff. 4-1-97.

ILHR 64,50 Chimney and vent connectors. (1)
CONSTRUCTION AND INSTALLATION, The construction and installa-
tion of chimney connectors shail conform with the following
requirements:

(a) Concealed space. No chlmney connector shall pass through
any outside window, door or combustible cutside wall, nor be con-
cealed in any closet, attic or similar space;

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

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

2. Metal or burned fireclay thimbles built in brickwork or
other approved fireproofing materials extendmg not less than 8
inches beyond all sides of the thimble;
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(c) Distance from materials. Connectors shall be installed
with clearance to combustibles specified in par.(b) or NFPA Stau-
dard 211;

(d) Multiple appliance venting. 1. Two or more appliances
using the same type of fuel may be connected to a common grav-
ity—type chimney or vent, provided the appliances are equipped
with primary safety controls and listed shutoff devices and com-
ply with the following requirements:

a, The appliances shall be located in the same story, except for
enginecered venting systems;

b. The appliances shall be joined at a manifold or Y—type fit-
ting as close to the chimney or vent as possible, unless the connec-
tor from each appliance enters a separate chimney or vent inlet and
the inlets are offset at least 12 inches vertically or are at right
angles to each other;

¢. The connector and chimney or vent shall be sized to accom-
modate the total volume of flue gases. For gas-burning
appliances, the venting arca shall be at least equal to the size of the
largest vent connector plus at least 50% of the area of the other
vent connectors; or

d. A chimney serving a fireplace or other piece of solid—fuel
equipment shall not be used to vent any other appliance.
Note: Bngineered venting systems designed in accordance with NFPA 54,
“National Fuel Gas Code™ are accepiable to the department.
2. Gas utilization appliances and appliances burning liquid
fuel may be connected to one chlmney flue in accordance with
NFPA 211;

(e) Pitch and length. Chimney or vent connectors shall have
no more than two 45° offsets with the vertical. The horizontal
Iength shalt not exceed 75% of the total vertical height of the total
venting system measured from the appliance outlet. Chimney or
vent connectors shall be pitched up at least 1/4 inch per foot from
the appliance outlet cotlar to the chimney or vent inlet;

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

(8} Materials and thickness. 1. Except as specified in subd.
2., chimney or vent connectors shall be listed or conform to the
type of material and thlckness indicated in Table 64.50 or equiva-
lent.

2. Connectors serving listed residential-type gas appliances
shall be not less than .016 inch galvanized steel. )

TABLE 64,50
MINIMUM CHIMNEY CONNECTOR METAL THICKNESS

Galvanized Steel

" Diameter of Connector

Gauge

Less than 6 inches

6 inches to less than 10 inches .
10 inches to 13 inches

14 inches to 16 inches

Greater than 16 inches

Minimurn Thickness(inch)
019 26
024 24
030 22
036 20
058 16

History: Cr. Register, March, 1997, No, 495, eff. 4-1-97.

Subchapter VII — Equipment Location, Protection,
: Maintenance and Operation

ILHR 64.51 Guarding and fire protection. (1} Guarp-
ING OF EQUIPMENT. Heating and ventilating equipment in gymna-
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siums, 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. (a) Equipment located in occu-
pied areas and installed less than 7 feet above the floor shall be
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guarded to prevent contact with surfaces that are likely to cause
lacerations.

(b) Surfaces that are located fess than 7 feet above the floor that
exceed 180°F in temperature shall be covered with insulating
material or be guarded.

(3) GUARDING OF MECHANICAL APPARATUS. All mechanical
apparatus shall be guarded to comply with the requirements of ch.
ILHR 32— Safety and Health Standards for Public Employes.

(4) Fire proTECTION. (7) 1. Heat-producing appliances and
their chimney or vent connectors shall be installed with clearances
to combustible material as specified in NFPA Manual No. 211
unless listed for installation at other clearances,

2. Clearance to combustible materials shall be as specified in '

NFPA Standard No. 211 or as specified by a nationally recom-
mended testing laboratory, whichever is greater.

{(b) Clearances shall be measured from the outer surface of the
appliance or connector to the combustible material, disregarding
any intervening protection applied to the combustible material.

{c) Appliances shall not be installed in alcoves or closets unless
approved for such installations.

History: Cr. Register, March, 1997, No. 495, eff, 4-1-97,

ILHR 64.52 Malntenance and operatlon. (1) MaNTE-
NANCE. All heating, ventilating, exhaust and air conditioning sys-
tems shall be maintained in good working order and shall be kept
clean and sanitary, Clearances and accessibility shall be provided
for equipment maintenance. Chimneys or vents and connectors
serving solid-fuel burning appliances shall be cleaned and
inspected for damage annually. Chimneys and veats, which have
been subjected to a chimney fire, shall not be reused until
inspected and approved by the department or anthorized deputy.

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

(3) InstrucTiONs. The designer or installer shall prowde the
owner with written instructions for the Operatlon and maintenance
of the system and equipment.

History: Cr. Register, March, 1997, No, 495, eff. 4-1-97.

ILHR 64.53 Final test required. (1) The designer, installer
or recognized balancing agency shall be responsible for the test-
ing and balancing of every heating, ventilating and air condition-
ing system. The person or agency responsible for balancing of the
ventilating system shall document in writing the amount of out-
door air being provided and distributed for the building occupants
and any other specially ventilation. The document shall be
retained at the site and shall be made available to the department
upon request, ' '

{2) (a) Air systems shall be balanced in a manner to minimize
losses from damper throttling by first adjusting fan speed then
adjusting dampers to meet design flow conditions. Balancing pro-
cedures shall be acceptable to the depariment. Damper throttling
alone may be used for air system balancing with fan motors of 1
hp or less, or if throttling results in no greater than 1/3 hp fan
horsepower draw above that required if the fan speed were
adjusted.

{b) 1. Except as provided in subd. 2., hydronic systems shall
be balanced in a manner to minimize valve throttling losses by
first trimming the pump impetler or-adjusting the pump speed
then adjusting the valves to meet design flow conditions.

2. As an exception to subd. 1., valve throttling alone may be
used for hydronic system balancing under any of the following
conditions:

a. Pumps with pump motors of 10 hp or less;

b, If throttling results in no greater than 3 hp pump horse-
power draw for pumps of 60 hp or less, or no greater than 5% of
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pump herse power draw for pumps greater than 60 hp, above that
required if the impeller were trimmed,

¢. To reserve additional pump pressure capabilify in open ¢ir-
cuit piping systems subject to fouling. Valve throttling pressure
drop shall not exceed that expected for future fouling; or

d. Where it can be shown that throttling will not increase over-
all building energy costs.

(3) An operating and maintenance manual shall be prov:ded
to the building owner or operator. The manual shall include basic
data relating {o the operation and maintenance of HVAC systems
and equipment. Required routine maintenance actions shall be
clearly identified. Where applicable, HYAC controls information
such as diagrams, schematics, control sequence descriptions, and
mainfenance and calibration information shall be included,

Notet National Environmental Batancing Burcau(NEBB) Procedural Standards,
the Associated Air Balance Council(AABC) National Standards or equivalent bal-
ancing procedures are acceptable to the depariment.

(4) HVAC control systems shall be tested to assure that control
elements are calibrated, adjusted, and in proper working condi-
tion.

Note: Submittal of the compliance statement is accepted as verification of com-
pliance with this section,
History: Cr. Register, Mavch, 1997, No, 495, eff. 4-1-97,

Subchapter VIIT — Occupancy Requirements

ILHR 64.54 Factories, office and mercantile build-
Ings. (1) Score. This section applies toall places of employment,
mercantile buildings, retail establishments where goods and com-
modities are bought and sold, and places where not more than
100 persons assemble for worshap, recreation, enfertainment or
dining purposes.

Note: For mall corridors of enclosed mall shopping centers, see s. ILHR 64. 05
Table 1.

(2) VenmiLaTION. The air change, supply and distribution for
all occupancies in this class shal! conform to the requirements of
s. ILHR 64.05, except that natural ventilation or mechanical ven-
tilation need not be provided in warehouses and cold storage
buildings.

(3) INDUSTRIAL BXHAUST SYSTEM. () Contaminants. Industrial
exhaust systems shall be installed and operated to remove harmful
contaminants in conformance with ch. ILHR 32, Safety and
Health Standards for Public Employes.

(b) Make—up air. Make—up air shall be provided as required
by s, ILHR 64.14. The quantity of make—up air shall equal at least
90% of the air exhausted.

Note: The quantity of makeup air shall equal a1 least 90% of the air exbausted.

(c) Connections. Connections between industrial exhaust sys-
tems that convey different materials, the combination of which
may proditce explosive, heat-generaling, corrosive, loxic, or
otherwise dangerous mixtures, shall be prohibited.

{4) LOCKER ROOMS AND CHANGE ROOMS. Locker rooms and
change rooms provided in accordance with s. ILHR 54,13 (1) for
employes exposed to toxic materials or industrial poisons shall be
provided with a direct supply of outside air or air that is transferred
from uncontaminated areas. All other locker rooms shafl be pro-
vided with outside air as specified in Table 64.05.

Note: Exhaust air from locker rooms other than those provided in accordance with
s, ILHR 54.13 may be directed through the adjoining toitet room or shower room.
History: Cr. Register, March, 1997, No, 495, ¢ff, 4-1-97.

iLHR 64.55 Theaters and places of assembly. (1)
Scopp. This section applies to all auditoriums, arenas, armories,
assembly halls, banquet halis, billiard rooms, bowling alleys, cal-
eterias, club rooms, dance halls, dining rooms, gymnasiums, lec-
ture halls, lodge halls, playrooms, restaurants, school audito-
riums, Sunday schools and places of worship, funeral home
chapels, parochial schools, convents, indoor skating rinks, and
theaters which accommodate more than 100 persons for entertain-
ment, recrealion, worship, or dining purposes.

Register, March, 1997, No, 495
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Note: Forarcas that will accommodate less than 100 persons, see s, ILHR 64.54.

(2) VENTILATION, The air change, supply and distribution for

all occupancies under this classification shall conform to the
requirements of s. ILHR 64.05.

(3) ALTERNATE SERVICE AND CAPACITY. Heating and ventilating
systems installed in places of worship, Sunday schools, and lodge
halls may be arranged for sclective delivery of the entire service
to either the first floor area or to the basement floor area provided
these areas are not used simultaneously.

(4) Staces. 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.

Note: Seess, ILHR 55.21 through 55,23 concerning proscenium walls and cur-
fains,

History: Cr. Register, March, 1997, Neo. 495, eff. 4-1-97.

ILHR 64.56 Schools and other places of instruction.
(1) Scope. This section applics to all public and private schools,
colleges, universities, academies, seminaries, libraries, museums,
art galleries, ail places used for vocational instruction and
research such as laboratories, shops, science rooms, and all parts
of buildings used for instructional purposes. -

(2) VenriLaTion. (a) The air change, supply and distribution
shall conform to the requirements of s. ILHR 64.05.

(b) For corridors provxded with lackers, the air supply shall be
accomplished by means of air inlets admitting air from adjacent
classrooms or by a direct tempered air supply. Air from corridors
with lockers may be recirculated.

(3) EXHAUST SYSTEMS AND HEAT RECOVERY. (3) An exhaust
system, as specified in s. ILHR 64.54(3), shall be provided for all
equipment and processes that create dust, fumes, vapors and gases
injurious fo health,

(b) Exhaust systems whose operation is more than 3600 hours
per year shall be eqmpped with heat recovery devices to reduce
the energy consumption in the building.:

1. ‘Exception.’ a. Systems exhausting explosive materials,
such as perchloric acid need not be so equipped.

b. Fan systems exhaushng 250 CFM or fess need riot be so

equipped.
History: Cr. Register, Macch, 1997, No. 495, eff, 4-1-97,

ILHR 64.57 Health care faciliiies. (1) Scope. The rules of
- this section apply to hospitals, nursing homes and outpatient sur-
gical facilities where medical services are provided.

{2) GeNERAL. (2) The heating ventilating and air conditioning
systemns of all occupancies within the scope of this sections shalt
be designed, operated and maintained as specified in AIA,
“Guidelines for Construction and Equipment of Hospital and
Medical Facilities.”

Note: Newer versions of the Guidelines may be used in their entirely when
approved by the Department.

Note; The 1992-93 edition of the Guidelines has been deemed as acceptable and
although other portions of the Guidelines may beused for determining the needs of
the HYAC system, the majority of the requirements pertaining to the HVAC system
will bafoundin sections 2,7.31.A.t0D., 8.11. A. 10 D,,9.2.1.,,94.1,,9.5.L,,and .6.]
of that standard,

Noter ‘The newest version of the Guidelines which has been deemed acceptable
isthe 1996-97 edition titled “Guidelines for Diesign and Construction of Hospital and
Health Care Facilitics” Although other portions of the Guidelines may be used for
determining the needs of the HVAC systeim, the majerity of the requirements pertain-
ing to the HVAC system will be found in sections 2, 7.31L.A. te D, 83LA. to D,
9.31.L, 9.4.1,9.5L., and 9.6.§ of the newest standard.

(b) The heating, ventilating and air conditioning system shall
also be designed, operated and maintained as specified in the
applicable sections of the following standards as referenced in
AIA, “Guidelines for Construction and Equipment of Hospital
and Medical Facilities.”

1. NFPA No. 90A;
2. ASHRAE Handbook of Fundamentals; and
3. ASHRAE Standard No, 52.

Register, March, 1997, No, 495
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(3) ApPLICATION OF RULES. Where other provisions of ch.
ILHR 64 specify different requirements than those contained in
this section, the requirements in sub.(2) shall govern.

ILHR 64.58 Penal institutions and places of deten-
tion. (1) Score, This section applies to all corridors and areas
of compulsory occupancy in penal institutions, mental hospitals
and other places of detention,

(2) VENTILATION. The air change, supply and dlstnbutlon for
all areas of this class shall ¢onform to the requirements of
s. ILHR 64.05.

(3) OveRNIGHT LOCK-UPS. Where cells are provided for nof
more than 6 occupants for the purpose of overnight detention
only, exhaust ventilation shall be provided on the basts of 6 air
changes per Hour for the occupied area.

History: Cr. Register, March, 1997, No. 495, eff, 4-1-47.

ILHR 64.59 - Residential occupancies. (1) Score. This
section applies to all apartments, row houses, rooming houses,
hotels, motels, dormitories, and all other places of abode.

Note: See s. ILHR 51.01(102a) for definition of “place of abode.”

(2) VenmiLaTiON. The air change, supply and distribution for
all areas of this class shall conform to the requirements of s.
ILHR 64.05.

(3) RETURN AIR DUCTS. Unlined wood joists and stud spaces
will be permitted to be used as return air ducts in individual living
units provided with individual heating and ventilating syslems

History: Cr. Register, March, 1997, No, 495, off. 4-1-97.

ILHR 64.60 Day care facilities. (1) Score. This section
applies to all public and private day care centers accommmodating
more than 4 children, including ali buildings or parts of buildings
used as child day care facilities.

(2) vewmLaTION. The air change, supply and distribution for
all areas of this class shall conform to the requirements of
s. ILHR 64.05.

History: Cr. Reglster, March, 1997, No. 495, eft. 4-1-97.

ILHR 64.61 Repair areas. (1) Score. This section applies
to all areas where motor—driven vehicles are repaired invo!ving
the fuel system components or requiring the operation of the mter-
nal combustion engine. ‘

(2) VENTILATION. The air change, supply and distribution shall
be provided in accordance with the requirements of s, ILHR
64.05. The exhaust air shall be drawn from not more than 18
inches above the fioor.

(3) TAIL PIPE EXHAUST. (8) Mechanical exhaust system. A
mechanical exhaust system shall be provided in the repalr areato
remove the exhaust fumes from internat combustion engines. The
duct systemn shall be designed with sufficient outlets to accommo-
date 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 system, shall be provided, Each
outlet shall be provided with a shut—off valve that can 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 requirerments stated in par.(a).

Note: The requirements stated in sub.{2) need not be increased when satistying
the requirements of either sub,(3)(a}or(b). Alsosee ch, ILHR 32, Safety and Healsh
Standards for Public Employes.

{4} MISCBLLANEGUS REPAIR AREAS. Areas involved in the serv-
icing of small internal combustion engines such as lawn mowers,
snowmobiles, chainsaws, cycles, boat engines, and similar types
of engines, and battery charging areas, shall be ventilated as
required for repair areas under s. ILHR 64.05.
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{8) ContaMNANTS. If the provisions of this section do not pro-
vide sufficient ventilation to meet the standards for threshold limit
values covered in ch. ILHR 32, Safety and Health Standards for
Public Employes, the additional exhaust requirements with an
equivalent volume of outside air shali be provided to satisfy the
requirements found in ch. ILHR 32.

History: Cr. Register, March, 1997, No. 495, cff, 4-1-97,

ILHR 64.62 Vehicle service buildings. (1) ArpLICATION.

(a) This section applies to liquid fue] dispensing stations and faci-

lities where vehicles can be driven into the building for washing,
gre'lsmg, oil change, tire replacement, body repair, and 31m1[ar
operations.

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

- {2) VenTILATION. (a) Air change, supply, distribution and
exhaust shall be provided as specified in s. ILHR 64.05.

(b) Buildings or portions of buildings having a capacity of and
used exclusively for washing 2 or more vehicles simultaneously
shall be exhausted at not less than 1/2 cubic foot per minute per
square foot of floor area based on that portion of the floor located
between the termination of the conveyor system and the vehicle
exitdoor. A supply of makeup air is not required for this-exhaust.

(c) If the provisions of this section do not provide sufficient
ventilation to meet the standards for threshold limit values cov-
ered in ch. ILHR 32, Safety and Health Standards for Public

- Employes, the additional exhaust requirements with an equivalent

volume of outside air shall be provided to satisfy the requirements
found in ch. ILHR 32,
History: Cr. Register, March, 1997, No. 495, eff, 4-1-97.

ILHR 64.63 Garages. (1) Score. This section applies to all
buildings, or parts of buildings, into which motor vehicles are
driven for loading or unloading or are stored,

(2) VenTiLATION. () Except as permitted in pars. (b), (c) and
{d), the air change, supply and distribution for garages shall be
provided in accordance with s. ILHR 64.05, Exhaust air shall be
drawn not more than 18 inches above the floor,

(b) The air change, supply and distribution for a storage garage
accommodating 6 or more vehicles may be provided by perma-
nent open—wall areas, if:

1. The open—wall areas equal at least 30% of the total wall
arca enclosing the garage;

2. The open-wall areas are distributed to permit air circuta-
tion throughout the garage; and

3. The entire floor of the garage is located at or above grade.

{¢) The air movement, supply and distribution for a storage
garage accommodating 6 or more vehicles may be provided by
3% openings that comply with s. ILHR 64.05(4) if:

1.. The building is unoccupied.

2. The storage parage building does not contain and is not
attached to any other occupancy or use.

3. The entire floor of the garage is located at or above grade.

(d) An intermittent mechanical exhaust ventilation system
may be used in lien of continuous exhaust 1f the conditions given
in subds. 1. and 2. are met.

L. The system shall be activated to provide exhaust ventila-
tion rates specified in s. ILHR 64.05 by a continuous monitoring
and detection system which can maintain carbon monoxide levels
below 35 ppm and nitrogen dioxide levels below one ppm.

2. The system shall be provided with automatic controls to
provide exhaust ventilation at a rate of 1/2 cfm per square foot for
a total of at least five hours in each 24-hour period.

3. A means shall be provided to maintain negative pressure
relative to adjacent areas.

(3) ContaMINANTS. If the provisions of this section do not pro-
vide sufficient ventilation to meet the standards for threshold limit
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values covered in ¢h, ILHR 32, Safety and Health Standard for
Public Employes, the additional exhaust requirements with an
equivalent volume of outside air shall be provided to satlsfy the
requirements found in ch. ILHR 32,

1ILHR 64.64 Vehicle showrooms. (1) Scope. This section
applies to all vehicle showrooms with offices and occupancies
unless designed as part of the vehicle garage adjacent to repair or
vehicle storage areas where all vehicles displayed in the show-
room are without batteries and fuel tanks are emply and free of
fumes.

Note: A live storage area is any arca used for storage of fire trucks, tractors, auto-
mohiles, trucks, and similar seif—propcilcd vehicles which are driven in and out of
the slorage arca under their own power; il does not include aréas where vehicles and
equipment are stored for seasonat periods, or areas where vehicles are displayed with-
ot balteries and whers the gasoline tanks of the vehicles are empiy and free of fumes.

(2) VenTiLATION, The air change, supply and distribution shail
be provided in accordance with the requirements of s, ILHR
64.05.

(a) Separale veniilating system. A separate ventilating system
shall be provided for showrooms or offices where such occupan-
cles are adjacent to repair or live storage areas.

Nete: Ventilation is not required if an openable area Is provided to conform with
the requirements of s. JLHR 64.07.

(b) Recirculation. Airshall not be recirculated from any repair,
live storage or service arca unless the total volume of airin circula-
tion is in excess of the ventilation required. Excess air may be
recirculated.

() Contaminants. If the provisions of this section do not pro-
vide sufficient ventilation to meet the standards for threshokd Hmit
values covered in ch. JLHR 32, Safety and Health Standards for
Public Employes, the additional exhaust requirements with an
equivalent volume of outside air shall be provided to satisfy the
requirements found in ch. ILHR 32.

History: Cr, Register, March, 1997, No. 495, eff, 4-1-97,

ILHR 64.65 General sanitatlon and service areas. (1)
Score, This section applies to toilet rooms, diaper changing
rooms, locker rooms, shower rooms, and janitor closets. Separate
diaper changing rooms shall be ventilated in the same manner as
required for toilet rooms at 2 cfin per square foot.

(2) EXHAUST VENTILATING SYSTEMS. Exhaust ventilating sys-
tems serving this class of occupancy may be combined with other
exhaust services provided the combined system:

(a) Does not allow recirculation; and

(b) Does not include grease hood exhaust, radioactive exhaust,
fume hood exhiaust, exhaust required by ch. ILHR 32, exhaust that
requires electrical grounding, or exhaust that requires spark resis-
tant fan construction.

{3) VENTILATING SYSTEM APPLICATION. Ventilation shall be
provided for all areas of this class in accordance with this subsec-
tion. Areas of this class that are not ventilated in accordance with
applicable pars.(a) through{e} shali be provided with mechanical
exhaust ventilation as specified in s. ILHR 64.05. The effective-
ness of the exhaust shall be greater than the supply.

(a) Toilet rooms that have only one water ¢loset or urinal shall
be provided with either natural ventilation via a window with at
least 2 square feet of arca openable directly te the outside, or
mechanical exhaust veniilation as specified in s, ILHR 64.05. Toi-
let rooms that have only one water closet or urinal that are not
located in restaurants or taverns may use an approved ductless air
circutating and treatment device in place of natural or exhaust
ventilation.

(b) Janitor closets that have only one service sink or receptor
shall be provided with either natural ventilation via a window with
at least 2 square feet of area openable directly to the outside, oran
approved ductless air circulating and (reaiment device, or
mechanical exhaust ventilation as specified in s. ILHR 64.05.
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{c) Bathrooms with one bathtub or shower, or one combined
tub and shower, and one water closet or urinal shall be provided
with mechanical exhaust ventilation capablc of  exhausting
50 cubic feet per minute.

(&) Adjoining locker, shower and toilet rooms shall be
exhausted af the rate specified ins, ILHR 64.05, based on the larg-
est amouni of exhaust required for any of the three rooms. The
rooms shall be provided with tempered make—up air supplied
directly from the outside or transferred from other areas of the
building in accordance with s. ILHR 64.18. A negative pressure
refationship shall be maintained in the shower and toilet rooms
with respect to the locker room.

(e) Rooms for the changing of clothing only with provisions,

for short~term storage of clothes, other than areas for industrial
employes as specified in s. ILHR 64.54 or arcas for employes
exposed to toxic materials as specified in s, ILHR 54.13, shall be
ventilated as changing rooms as specified in s. ILHR 64.03, Table
64.05. This paragraph dees not apply to shower or toilet rooms.

{f) Chemical or septic toilets shall not be placed in rooms pro-
vided with mechanical ventilation. Toilet rooms with chemical or
septic toilets shall be provided with natural ventilation via a win-
dow with at least 2 square feet of area openable direcily to the out-
side. The window shall be provided with a screen to limit the pas-
sage of insects and vermin,

(4) MAINTENANCE OF NEGATIVE PRESSURE. Toilet rooms and
janitor closets shall be provided with negative pressure relative to
adjacent areas. If supply air is provided to toilet rooms or janitor
closets, the exhaust must also be provided simultaneously.

History: Cr. Register, March, 1997, No. 495, eff, 4-1-97,

ILHR 64.66 Natatoriums. (1) PooL VENTILATION. In natato-
rinms, a volume of tempered outside air supply and exhaust shall
be provided at the rate specified in s. ILHR 64.05. The tempered
cutside air may be supplied directly from the outside or trans-
ferred from other areas of the building in accordance with s, ILHR
64.18. The volume of tempered air and exhaust may be reduced
to a minimum of one cubic foot per minute per square foot of pool
surface provided automatic humidity controls are used o hmlt the
relative humidity to 60%.

(2) Air Movement. The air change rate in a natatoriuin 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. Register, March, 199’?, N 495, eff. 4-1-97.

ILHR 64.67 Kitchens, (1) Scorr. This section applies to all
areas where food is prepared, except in domestic science educa-
tional facilities from grades kindergarten through 12, and single
unit apartments in hotels, motels and apartment buildings.

{2) EXHAUST VENTILATION SYSTEMS. Exhaust ventilation sys-
tems serving this occupancy shall not be used for any other ser-
vice.

(a) Required exhaust venulatron When ccokjng equipment is
being operated, mechanical exhaust ventilation shall be provided
at a rate specified in's, ILHR 64.05 for every occupied area within
the scope of this section. When cooking equipment is not being
operaled, a minfmum supply of outstde air and exhaust at 7.5 cfm
per person or natural ventilation with openings equal in areato 3%
of the floor area as specified in s. ILHR 64.07 shall be provided
during periods of occuparncy.

(b) Kiichen exhaust hoods. Cooking equipment which pro-
duces grease laden vapors, including but not limited to fryers,
grills, griddies and broilers, shall be provided with a kitchen
exhaust hood, except an exhaust hood does not have to be pro-
vided for a single piece of equipment if:

1. The piece of equipment has a frying/cooking surface area
of 4 square feet or less; and

2. The piece of equipment is the only piece of grease—produc-
ing equipment for the entire food preparation operation.
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(3) REFLACEMENT AIR. Adequate replacement air shall be pro-
vided to equal the air being exhausted by all exhaust systems.

{4) EXHAUST HOOD REQUIREMENTS. (a} Size af hood. The hori-
zontal inside dimensions for canopy hoods shall be sized to effec-
tively capture grease vapors, but in no case shail these dimensions
be less than the overall horizontal dimensions of the grease—pro-
ducing equipment. The horizontal inside dimensions for nonca-
nopy, 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 effectively capture the grease vapors
and may be designed through engineering analysis or the empiri-
cal design formulas stated below: '

1. *Canopy hood.’ Hoad open on all 4 s:des Q=125cfm
A (area).

2. ‘Wall hood.” Hood open on 3 sides or less: Q=80c¢fm A
(area). '

3. "Slotted—type hood.” V = 350 feet per minute through the
slot opening, The slot shall be at least 3 inches in w1dth and shall
extend around the open sides of the hood; and

4, ‘Noncanopy hood.” The minimum volume of exhaust air
for noncanopy type hoods(prefabricated backsheif) may be not
Iess than Q = 200 ¢fm L{length).

Nofer € cquals the exhaust air in cubic fect per minute; A equals the area of the
hood over the grease-producing cquipment in square feet; V equals the velocity in
feet per minute; and L equals the total length in feet of the cooking appliance being
ventilated, and measured paratlel to the front edge of the appliance.

(c) Materials. Hoods shall be constructed and supported by
steel not less than .0478 inch U.S. standard gage(No. 18 manufac-
turers standard gage) or stainless steel not less than .0359 inch
U.S. standard gage(No. 20 manufacturers standard gage) or other
materials of equivalent strength, fire and corrosion resistance.

Note: The Department of Health and Social Scm‘ccs(DHSS) may have additional

requm,mcnts for materials in commerciat food preparation areas. For more informa-
fion, contact the DHSS Environmental Sanitation Unit.

(d) Seams. All seams and joints shall be llquld—hght

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

(D) Exposed hood surfaces. Hood surfaces and exposed exhaust
ducts within 18 inches of combustible material shall be protected
as specified in sub.(3) (f).

(g) Concealed hood surfaces. Hood surfaces that are concealed
by or recessed into adjoining construction shall be protected as
specified in sub, (5)().

(1) Double—wall hoods utilizing owtdoor air. When hoods are
connected to ducts supplying outside air, performance data shatl
be submilted.

.- Note: Double-wall hoods provided wﬂh asupply ofoutdoor air conserve energy.

(5) EXHAUST DUCTS FROM HOODS. (8) Design. All ducts shall
lead, as directly as possible, to the exterior of the building without
forming dips or traps which collect residues. Ducts exposed to the
exterior shall be protected with a suitable weatherproof coating.

Note: Note: Temperatures in excess of 2000°F, may be experienced within ducts
in the event of fire. A means of expansion of long ducts shoutd be 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. standard gage(MNo. 18 manufacturers standard
gage) or other materials of equivalent strength, fire and cotrosion
resistance.

(c) Seams and joints, Allseams and joints shall be liquid-tight.

{d) Clean—out openings. Accessible clean—out openings at the
sides of ducts shali be provided at each change of direction of the
duct for inspection and servicing.

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

() Concealed exhaust ducts. 1. ¢ Horizontal ducts.” Horizon-
tal concealed ducts connected to hoods that pass threugh any other
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area of the building, including suspended ceilings, shall be pro-
tected with insulating 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 departiment will accept the use of masonry chimneys or manufactured
chimneys which are tested and approved for use at 2 flue gas temperature of not less
than 1000°F, or insulating materials for fire endurance systems listed in the Fire
Resistance Index published by Underamiters’ Laboratories, Ine.

2. *Vertical ducts.” Vertical concealed ducts that pass through
any other area of the building, including suspended ceilings, in
one— and 2—story buildings, shall be protected with insulating
material as specified in subd. 1., or shall be Iocated in 2-hour non-
combustible fire—resistive enclosures.

Note: In buildings of 3 or more storics, vertical ducts shall be located in 2-hour
noncembustible firg—resistive enclosures,

(g) Exposed exhaust ducts. Exposed exhaust ducts connected
to hoods or canopies shall be located not less than 18 inches from
combustible materiai unless the duct is protected in accordance
with the requirements of par.(f).

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

(i) Dampers. 1. Firc 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,

2, Dampers shall be accessible for cleaning and maintenance.

{6) AuTOMATIC SUPPRESSION SYSTEMS. Exhaust hoods and
ducts in kitchens used for commercial purposes shall be protected
by an approved antomatic fire suppression system. The suppres-
sion system shall comply with the following:

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

(b) 1. Except as provided in subd. 2., hood and duct suppres-
sion systems shall provide for both automatic and manual actua-
tion of the system;

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

{c) A manual station for actuation of the suppression system
shall be located at or near one of the meaus of egress from the arsa
but not nearer than 10 feet to the range hood and shall be securely
mounted not less than 4 1/2 feet nor more than 3 feet above the
floor, unless otherwise specifically approved by the chief of the
fire department having jurisdiction;

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

(e} All nozzles shail be accessible for cleaning and replace-
ment,

(7) SuppLy pucTs TO HooDs, Kitchen hood supply ducts shall
meet SMACNA gauge steel thicknesses. Exhaust hood assem-
blies with integrated air supply plenums shall be designed and

provided with a fire-actuated damper as specified in NFPA 96.
History: Cr. Reglster, March, 1997, No, 495, eff. 4-1-97.

ILHR 64.68 Seasonal occupancies. When approved in
writing by the depariment, heating requirements may be waived
but not ventilation required by s. ILHR 64,05, Table I during the
period of May 15 through September 15 for the following or simi-
lar occupancies: drive—in eating places, club houses, outdoor (oi-
lets, camp lodge buildings, canning factories and migrant labor
camps.

Notet Rules on migrant labor can be found in ch, ILHR 301,
History: Cr. Register, March, 1997, No. 495, eff, 4-1-97.
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