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Subchapter I —
Scope and Purpose

ILHR 22.01 Scope. The provisions of this chapter shall
apply to all newly constructed conventional and manufac-
tured one- and 2-family dwellings,

History: Cr, Register, May, 1978, No. 269, eff. 12-1-78.

ILHR 22.02 Purpose. (1) The purpose of this chapter is to
provide design requirements which will improve the utili-
zation of energy in one- and 2-family dwellings as defined
in 8. ILHR 22.01, including minimum requirements for
materials and methods of construction and for heating,
cooling and air conditioning equipment and systems,

(2) The requirements of this chapter are intended to be
flexible and to permit the use of innovative approaches
and techniques to achieve effective utilization of energy.

(3) The requirements of this chapter are nof intended to
conflict with any safety or health requirements. Where
such conflict occurs, the safety and health requirements
shall govern. '

History: Cr, Register, May, 1878, No. 269, off. 12-1-78.

Subchapter III —
Design Criteria For Dwellings Which Use
Fuels Other Than Electricity
For Space Heating

ILHR 22.04 Indoor and outdoor temperatures, The indoor
temperatures listed in Table 22.04-A and the cutdoor tem-
peratures listed in Table 22.04-B shall be used to deter-
mine the total building heat loss or heat gain and to select
the size of the heating or cooling equipment which is in-
stalled in dwellings which are not electrically heated.

TABLE 22.04-A
INDOOR DESIGN TEMPERATURES

Season Temperature
Winter

All areas except nonhabitable basement areas ............... T0° F

Unheated nonhabitable basement areas only .........0.0.... 45° F
Summer

0 = 78 F

Register, November, £995, Na. 479
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History: Cr. Register, May, 1978, No. 269, eff. 12-1-78; am. Register,
July, 1986, No. 367, eff. 1-1-87; r. and recr, Table 22,04-A, Register, March,
1992, No. 435, off. 4-1.92,

ILHR 22,05 Moisture control for non-electrically heated
dwellings. The provisions of this section for moisture con-
trol shall apply to non-electrically heated dwellings.

{1} VAPOR RETARDERS. {a) Where thermal insulation is
used, a vapor retarder shall be installed. The vapor re-
tarder shall be installed on the interior side of the insula-

Register, Novamber, 1995, No, 479

. ~25% below zero F
. =20° below zeroc F
. =15° helow zerc F
. =10° below zero F

tion, facing the heated interior, and behind the interior
finish at the wall, ceiling and roof/ceiling assemblies,

(b) The vapor retarder shall cover the exposed insula-
tion and the interior face of studs, joists and rafters. The
vapor retarder shall be continuous in all areas except the
box sill.

(c) A vapor retarder shall be provided under the slab or
under the base course of slab and basement floors, and
around the exterior insulation installed around ducts in
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unheated areas. A vapor retarder shall be provided over
crawl space floors in accordance with s. ILHR 21,05 (4),

(d) The transmission rate of the vapor retarder shall not
exceed one perm,

Note: Tongue-and-greove plywood may serve as the required vapor re-
tarder where the transmissien rate of the plywood does not exceed one
perm. .

(2) RecaTive HuMiDITY. Where a power humidifier is
installed, the humidifier shall be equipped with a control
to regulate the relative humidity.

(3) VENTILATION. (a) Aftics. Ventilation shall be pro-
vided above the ceiling or attic insulation, At least 50% of
the net free ventilaling area shall be distributed at the
low sides of the roof. The remainder of the net free venti-
lating area shall be distributed in the upper one-helf of

. the roof or attic ares.

1. If more than 50%, bhut less than 75% of the net free
ventilating area is provided at the low sides of the roof,
the total net free ventilating area shall be a minimum of
1/300 of the horizontal area of the ceiling,

2, If 75% or more of the net free ventilating area is
provided at the low sides of the roof, the total net free
ventilating area shall be at least 1/150 of the horizontal
area of the ceiling.

3. The ventilation space above any non-rigid insulation
in a eathedral ceiling assembly shall be at least one inch
in height, o

(b) Crawl spaces. Ventilation shall be provided in crawl
spaces which are outside the thermal envelope. The area
of ventilation shall be at least 1/1500 of the floor space. At
least 50% of the ventilating area shall be provided at op-
posite sides of the crawl space or as far apart as possible,

History: Cr. Register, May, 1978, No, 269, eff. 12-1-78; er. {intre), r. and
recr, (3), Register, July, 1986, No. 367, eff. 1-1-87; am. (1), Register, Janu-
ary, 1989, No. 397, eff. 2-1-89; r. and recr. (1}, Register, March, 1992, No,
435, eff. 4-1-92; am. (1) {¢), r, and reor, {3) (a), Register, November,
1995 No. 479, eﬁ 12-.1.95, ’

. Subchapter IV —
Thermal Envelope Requirements For
Dwellings Which Use Fuels Other Than
Electricity For Space Heating

ILHR 22.06 Insutation standards for non-electrically heated
dweliings. The thermal envelope of dwellings which are
not electrically heated shall be insulated to meet the re-
quirements of sub, (1) or (2).

Note: If the office of state planning and enargy certifies that there is a
shortags of insulating materials that are routinely used in construction of
one- and 2-family dwellings, the department will modify the requirements
of s, ILHR 22.06 in accordance with the available supply of insulating
material, with an emergency rule, When the office of state planning and
energy certifies that shortages have been remedied, the department will
reinstate the requirements of 5, ILHR 22.06.

{1) ComronenT METHOD. Each component of the ther-
mal envelope shall meet the performance values specified
in Table 22.06.

ILHR 22.07

TABLE 22,06

INSULATION STANDARDS FOR
NONELECTRICALLY HEATED DWELLINGS

Mazximuam Overall Thermal
Component of Thermal Envelope Transmittance, Un
RooffCeiHnE™ L.ov ittt i aas 0.029
Walls;
Exten,gr walls above the foundation
............................................ .12
Foundatlon walls above-grade 26% or
less of the foundation walt exposed .........,....., 0.25
More than 25% of the foundation wall .
exposed: -
Area equal to 25% of the foundation
21 0.256
Remaining portion..........coiiiiiiniiinirnnienns 0.12
Below-grade walls® 0.20
Floors:
Slab»on-graded ..................................... 0.11
Over unconditioned spaces® ..o iiiaiiiiiiiiis.s. 0.09

B Rooficeiling assemblies include attic access panels and skylights.
Includes box sill, windows and doors.

© The thermal transmittance value applies to the surface area which ex-
tends from grade to 8 feet below grade, or to the top of the footing,
whichever is less. The insulation type shall be snitable for the below-
grade application.
The thermal transmittance value applies to a surfece area which extends
from the top of a slab to 48 inches vertically downward or horizentally or
a tombination thereof with a total dimension of 48 inches.

® Includes unheated crawl spaces, basements, garages and other apaces
outside of the thermal envelope,

(2) SysteEM DEsIGN. The overall thermal transmittance
or U, for any one component (such as wall, rooffceiling or
ﬂcor) may be inereased and the U, for other components

- decreased provided that the overall heat loss for the entire

building enclosure does not exceed the total heat loss re-
sulting from complying with sub. (1). :

(3) AcCURACY OF CALOULATIONS. (a) The thermal trans-
mitfance (U,) values and building dimensions used in
heat gain or loss calculations shall have a minimum deci-
mal accuracy of 3 places rounded to 2, except that the U,
values used for calculating ceiling transmission ghall have
a minimum decimal accuracy of 4 places rounded to 8.

(b} The thermal resistance or thermal transmittance
values used in heat gain or loss caleulations shell be those
given in the ASHRAE Handbook of Fundamentals or shall
be substantiated by the submittal of test data from an
independent laboratory that verifies the claimed thermal
resistance for the specific application of the product.

Note: See Appendix for a table of R-values reprinted from the ASHRAE
Handbook of Fundamentals.

History: Cr. Register, May, 1978, No. 269, off, 12-1-78; r. (5) and {8) eff.
3-31-79 and cr. (6a) and (6z), eff. 4-1-79; . (6a), eff, 3-31-80 and cr. (8b), eff.
4-1-80; am. (intro.), renum. (5a) and (6b) to be (6) and (6} and am., Register,
July, 1986, No. 367, eff. 1-1-87; am. (9), Register, January, 1989, No. 397,
eff, 2-1-89; am. (intro.), . and recr. (1), . {2) 1o (8), renum. (3) and {10) to be
(2) and (3) (a) and am. (2), er. Table 22,06 and (3) (b], Register, March, 1992,
No, 435, eff, 4-1-92,

ILHR 22.07 Air leakage. Provisions for the limitation of
air leakage in dwellings which are not electrically heated
shall be made in accordance with this section.

(1) Generar. All windows and doors shall be con-
structed and installed to minimize air leakage.

(2) Doors anp winnows. Manufactured windows shall
be constructed and installed to limit infiltration to .5 cubic
feet per minute per foot of sash erack. The air infiltration

Register, November, 1395, No. 479
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rate of sliding glass doors shall not exceed .5 cubic feet per
minute per square foot of door area. The air infiliration
rate for swinging doors shall not exceed 1.25 cubic feet per
minute per square foot of door area.

Notet The departient will recognize windows and doors tested in con-
formance with ASTM E-283, Standard Method of Test for Rate of Air Leak-
age Through Exterior Curtain Walls and Doors,

(3) ExTERIOR OPENINGS. Exterior joints around windows
and door frames; between wall cavities and window or
door frames; between walls and foundations; between
walls and roofs; between walls and floors; between sepa-
rate wall panels; at penetrations of utility services
through walls, floors and roofs; and all other openings in
the exterior building envelope shall be caulked, gasketed,
weatherstripped or otherwise sealed.

(4} IntERIOR OPENINGS. Openings through the top plate
of frame walls shall be eaulked, gasketed, packed with
insulation, or otherwise scaled.

History: Cr. Register, May, 1978, No. 269, eff. 12-1-78; cr. (intro.), Regis-
ter, July, 1986, No. 367, eff. 1-1-87.

Subchapter V — .
Insulation and Infiltration Standards For
Electrically Heated Dwellings

ILHR 22.08 Purpose and authority. The purpose of this
subchapter is to provide design requirements to improve
energy efficiency of conventionally buili and manufac-
tured one- and 2-family dwellings which use electricity for
space heating as required by ss. 101.63 (1m) and 101.73
(im), Stats.

History: Cr. Register, July, 1986, No. 367, eff. 1-1-87.

ILHR 22,085 Applications. (1) NEw pweLLINGS. The provi-
sions of this subchapter shall apply to any new electrically
heated dwelling or dwelling unit for which a uniform
building permit was issued on or after January 1, 1987.

{2) DwWELLINGS EXISTING BEFORE DECEMBER 1, 1978,
The provisions of this subchapter shall not apply to any
dwelling or dwelling unit for which & uniform building
permit was issued before December 1, 1978, or to addi-
tions or alterations to such dwellings. -

(3) ADDITIONS TO DWELLINGS OR DWELLING UNITS. {a)
Additions to & dwelling or dwelling unit shell be con-
structed in compliance with the requirements of this sub-
section whenever one of the following conditions apply:

1, The uniform building permit for the original dwelling
or dwelling unit was issued on or after January I, 1987,
and the dwelling or dwelling unit is electrically heated; or

2, The uniform building permit for the original dwelling
or dwelling unit was issued on or after January 1, 1987,
and the combined input capacity of permanently installed
electrical space heating equipment of the original dwelling
or dwelling unit and the new addition exceeds 3 kilowatts;
or

3. The uniform building permit for the original dwelling
or dwelling unit was issued on or after December 1, 1978,
but before January 1, 1987, and the addition is provided
with permanently installed electrical space heating equip-
ment with an input capacity of 3 kilowatts of more.

Registar, November, 1995, No. 479

(b} An addition to a dwelling or dwelling unit to which
one of the 3 conditions of par. (&) apply, shall be insulated
to meet the requirements of s, ILHR 22.12 with one of the
following methods. v

1. The addition alone may be insulated in accordance
with s. ILHR 22.12 (1) via the component method;

2. The addition alone may be insulated in accordance
with &, ILHR 22,12 (2) via the system method; or

3. The entire dwelling, including the addition, may be
insulated in accordance with s. ILHR 22.12 (2) via the
syastem method.

(4) ALTERATIONS TO DWELLINGS OR DWELLING UNITS
CONSTRUCTED AFTER JANUARY 1, 1987. {(a) Electrically
heated dwellings or dwelling units. Any alteration made
to an electrically heated dwelling or dwelling unit for
which a uniform building permit was issued on or after
Jamuary 1, 1987 shall be made in accordance with the
provisions of this subchapter which are in effect at the
time the permit for the alteration is issued. :

(b} Non-electrically heated dwellings and dwelling
units. 1. Whenever an alteration to a non-electrically
heated dwelling or dwelling unit for which a uniform
dwelling permit was issued on or after January 1, 1987,
results in the addition of permanently instslled space
heating equipment so that the combined input capacity of
all sources of permanently installed electrical space heat-
ing equipment in the dwelling or dwelling unit exceeds 3
kilowatts, the alteration shall be performed in accordance
with the requirements of this subchapter which are in
effect at the time that the permit for the alteration is
issued.

2, Alterations which do not resull in an increase in the
electric space heating inpuf capacity to over 3 kilowatts,
shall be made in compliance with the provisions of subchs,
IIT and IV which are in effect at the fime the permit for
alterations is issued.

(5} ALTERATIONS TO DWELLINGS OR DWELLING UNITS
CONSTRUCTED AFTER DECEMBER 1, 1978, BUT BEFORE JANU-
ARY 1, 1987. Any alteration which is made to a dwelling or
dwelling unit for which a uniform building permit was
issued on or after December 1, 1978, but before January 1,
1987, shall be made in compliance with the requirements
for non-electrically heated dwellings specified in this
chapter which are in effect at the time fhe permit for the
alteration is issued.

Note: The intent of this subsection is to assure that a dwelling which is
built in accordance with this code continues to meet minimwm health, safety
and energy conservation standards whenever additions and alterations are
made to the dwelling. Tt is not the Intent of this section however, to require
gdditional modifications beyond those necessary to achieve the intended
alteration or addition. For example, i a window is being replaced, the
replacement window must meet the infiltration and thermal transmission
requirements of the current code. If new windows are to be cut into the
exterior wall, the new windows must meet code requirements and, because
insulation had to be removed from thg.wall to put in the windows, the
insulation requirements of the current code must be met by using either the
component or system methed. As another example, when electric heat is
added to the basement area and the walls are not to be altered, insulation
does not have to be installed. If insulation is removed from the basement
ceiling, however, to create a heated basement, the insulatien requirements
of tha current code must be met byfﬂle component or system method,

History: Cr, Register, July, 1886, No, 367, eff, 1.1.87,
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ILHR 22.09 Accuracy of calculations. (1) The thermal
transmittance values used in heat gain or Ioss calcula-
tions shall have & minimum decimal aceuracy of 4 places,
rounded to 3.

(2) The thermal resistance or thermal transmittance
values used in heat gain or loss calculations shall be those
given in the ASHRAE Handbook of Fundamentals or shall
be substantiated by the submittal of test data from an
independent laboratory that verifies the claimed thermal
resistance for the specific application of the product.

Note: See th—a Appendix for a table of R-velues reprinted from the
ASHRAE Handbook of Fundamentals. .

History: Cr. Register, July, 1986, No. 367, eff, 1-1-87; r. and reer, Regis-
ter, March, 1882, No. 435, eff. 4-1-92.

ILHR 22.10 Indoor and outdoor temperatures. The indoor
temperatures listed in Table 22.10-A and the outdoor tem-
peratures listed in Table 22.04-B shall be used to deter-
mine the total building heat loss or gain and to select the
size of the heating or cooling equipment which is installed
in electrically heated dwellings in accordance with s.
ILHR 22.15.

TABLE 22.10-A

INDOOR DESIGN TEMPERATURES

Season Temperature
‘Winter :

All areas except nonhabitsble basement areas ............... 0°F

Unhesated nonhabitable basement areas only ....o.ovvviunsn. 45¢ F
Summer

F T R T T 78° F

History: Cr. Register, July, 1986, No. 367, eff, 1-1-87; r. and recr. Table
22.10-A, Register, March, 1992, No. 435, eff. 4-1-92,

ILHR 22,11 Moisture control for electrically heated dwell-
ings. Provisions for the control of moisture in electrically
heated dwellings shall be made in aceordance with this
section.

{1) VAPOR RETARDERS. (a} A vapor retarder shall be in-
stalled to prevent water vapor from condensing within the
insulated cavity. The vapor retarder shall be installed on
the interior side of the insulation, facing the heated inte-
rior, and behind the interior finish at the wall, ceiling and
rooficeiling assemblies.

(b) The vapor retarder shall cover the exposed insula-
tion and the interior face of studs, joists and rafters. All
joints in the vapor retarder shall be overlapped and se-
cured or sealed. Rips and punctures in the vapor retarder
shall be patched with vapor retarder materials and taped
or sealed. Openings in the vapor retarder around electri-
cal boxes and other utility services shall be taped or
sealed.

(e) A vapor retarder shall be provided under the slab or
under the bage course of slab and basement floors and
around the exterior insulation installed around ducts in
unheated areas. A vapor retarder shall be provided over
crawl space floors in accordance with s. TLHR 21.05 (4).

(d) The transmission rate of the vapor retarder shall not
exceed 0.1 perm.

ILHR 22.11

(2) RELATIVE HUMIDITY. Where a power humidifier is
installed, the equipment shall be provided with a control
to regulate the relative humidity.

(3) VenTILATION. (a) Atfics, Ventilation above the cell-
ing/attic insulation shall be provided.

1. The free ventilating area shall be at least 1/300 of the
horizontal area of the ceiling. At least 50% of the required
free ventilating area shall be distributed at the low sides
of the roof, the remainder of the vents shall be provided in
the upper one-half of the roof or attic area.

2. If all the ventilating area is provided at one level,
then the ventilating area shall be at least 1/160 of the
horizontal area of the ceiling.

3. The ventilation space above any non-rigid insulation
in a cathedral ceiling assembly shall be at least one inch
in height. '

{b) Crawl spaces. Ventilation shall be provided in crawl
spaces which are outside the thermal envelope. The area
of ventilation shall be at least 1/1500 of the floor space. At
least 50% of the ventilating area shall be provided at op-
posite sides of the crawl space or as far apart as possible.

(¢} Clothes dryers. If clothes dryers are provided, the
dryers shall be vented to the outside of the building. The
dryer vents may not terminate in an attic space or crawl
space or basement,

" {4y Air quaLrTy, (a) Genreral. All electrically heated
dwellings shall be provided with mechanical ventilation
equipment.

1. The equipment shall be capable of providing 0.5 air
changes per hour upon demand to the living space within
the thermal envelope, or shall be capable of providing 0.5
air changes per hour {o individual rooms of the living ares
during periods of sccupancy.

2. The mechanical ventilation equipment may consist of
one or more exhaust fans.

3. The air intakes may be operable windows - or
dampered openings.

4. All exhaust vents shall terminate outside the build-
ing.

5. Habitable spaces within basements shall be consid-
ered to be part of the living space.

(b) Dwellings with combustion appliances and high ven-
tilation rafes. Dwellings which are provided with gas-
fired, oil-fired, solid fuel burning appliances or fireplaces
and are also provided with mechanical ventilation sys-
tems capable of providing one air change per hour or more
to the living space shall be provided with dampered
outside air intakes.

Note 1: Residences with low levels of infiltration or cccupants who
smoke or situations which release pollutants or large quantities of moisture
to the air may require a more extensive mechanical sysiem or a greater
number of air changes to assure a sufficient level of air guality.

Note 2: Information on ventilation capacity calealations is contained in
the energy worksheet.

Register, November, 1995, No, 479
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Note 3t An example of the energy worksheet is contained in the appen-
dix.

History: Cr. Register, July, 1686, No. 367, eff. 1-1-87; r. and reer. (1),
Register, March, 1992, No. 438, eff. 4-1-92; am, (1} (¢}, Register, Novem-
ber, 1895, No. 478, eff. 12-1-95, '

ILHR 22.12 Insulation standards. Electrically heated
dwellings shall be insulated to meet the requirements
specified in sub. (1} or {2).

(1) ComPoNENT METHOR. Each component of the ther-
mal envelope of an electrically heated dwelling shall meet
the thermal performance values specified in Table 22,12-
1.

Note: Additional explanatory material is contained in the appendix.

TABLE 22.12-1

INSULATION STANDARDS FOR ELECTRICALLY
HEATED DWELLINGS

Maximum Overall Thermal

Component of Thermal Envelope Transmittances, U,

Roof-Cailingd ... o0 0.020
Walls:
above gradeb ..................................... 0.080
below grade®.....oovvriiiii i 0.100
Floors:
sslal;-on-g'rsu:ksEt ................................... 0.100
over unconditioned spaces®. . .. .. iiiiiiiieeiiiia, 0.065

2 Roof-ceiling assemblies include attic access panels and skylites.
Walls include box sills, windows, doors, and those portions of the founda-
tion wall above grade,

€ The thermal transmittance value applies to the surface area which ex-
tends from grade to the top of the feoting. If insulation is to ba applied to
the exterior of the wall below grade, the insulation shall be a type suitable
for this application.
The thermal transmittance vaiue applies to & surface area which extends
from the top of & slab to 48 inches vertically downward or horizontally or
a combination thereof with a total dimension of 48 inches,

® Includes unheated crawl spaces, basements, garages and other spaces
cutside of the thermal envelope. ' ’

(2) SystEM METHOD, The overall thermal transmittance
for any component of an electrically heated dwelling speci-
fied in sub. (1) may be exceeded if the calculated heat loss
or gain for the entire thermal envelope does not exceed the
total heat loss or gain calculated using the maximum
overall thermal transmittances for all the components as
specified in sub. (1).

Note: Additional explanatory material and examples of some methods

which may be used to meet these requirements are contained in the appen-
dix. )

History: Cr. Register, July, 1986, No 367, eff, 1-1-87,

ILHR 22.13 Infiltration contro! for electrically heated dwell-
ings. Provisions for the limitation of infiltration in electri-
cally heated dwellings shall be made in accordance with
this section.

(1) GENERAL. Windows and door assemblies and other
portions of the thermal envelope shall be constructed and
installed to minimize infiltration.

(2) Wmvpows anp poors. Manufactured windows and
door assemblies which form a part of the thermal envelope
of an electrically heated dwelling shall be constructed and
installed to limit infiltration.

(a) Windows. Except as provided in par. {c), the air
infiltration rate for manufactured windows of electrically

Register, November, 1995, No. 479

heated dwellings may not exceed 0.20 cubic feet per min-
ute per foot of gash crack.

(b) Sliding doors, Except as provided in par. (¢), the air
infiltration rate for manufactured sliding doors of electri-
cally heated dwellings may not exceed .25 cubic feet per
minute per gquare foot of door area.

{c) Exception. Windows with a maximum infiltration
rate of 0.30 cubie feet per minute per foot of sash ecrack
and sliding doors with a maximum infiltration rate of 0.30
cubic feet per minute per square foot of door area may be
used in electrically heated dwellings where a blower door
test, performed in accordance with sub. (4), indicates that
the infiltration rate of the entire thermal envelope does
not exceed 4.4 air changes per hour at 60 pascals (Pa) or
does not exceed an eguivalent leakage area (ELA) of 2
gquare inches per 100 square feet of above grade thermal
envelope at 10 pascals (Pa).

(d) Swinging doors. The air infiltration rate for swing-
ing door assemblies of electrically heated dwellings may
not exceed 0.35 cubic feet per minute per square foot of
door ares.

Note: The department will allow the use of windows and doors meeting
the requirements of this section when tested in recordance with ASTM E-
283, Standard Method of Test for Rate of Air Leakage Through Exterior
Curtain Wealls and Doors.

(3) EXTERIOR OPENINGS IN THE THERMAL ENVELOPE. (a)
Sealing of openings. Except as provided in par, (b) or as
provided in par. (¢}, the following openings and all other
similar openings in the thermal envelope shall be caulked,
gasketed, weatherstripped, tightly packed with fiberglass,
or otherwise sealed with a flexible material to limit air
infiltration:

Note: Additional explanatory material is contained in the appendix,

1. At the junction of exterior walls and the roof, includ-
ing but not limited to the joints between:

a. Double top plates; and

b. The top plate and the siding or exterior finish, where
extruded polystyrene is not placed behind the siding or
exterior finish,

2, Between exterior walle and floors, including but net
limited to the joints between:

a. The subfloor and the exterior header joist;

Notet The header joist is also known as a band joist or a skirt.

b. The top plates of the extertor wall and the header
joists of floors placed on wali;

¢. The subfloor and bottom plates of exterior walls; and

d. The joints between double top plates or double bot-
tom plates of exterior walls.

3. Between floors and foundation walls, including but
not limited {o the joints between:

a, The foundation and sill plate and between the sill
plate and floor joist header; or

b. The foundation and floor joist header; and

¢. Floor joist header and the subfloor,
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4. Between exterior frame walls placed on foundations,
including but not limited to the joint between foundation
and sill plate and the joint between doubie bottom plates.

5. At openings in exterior walls, including but not lim-
ited to the joints between:

a. Window headers and top wall plates;

b. Window headers and plates at the heads of windows
and doors;

¢. Plates and window sills;
d. Plate and window frame;
e. Separate wall panels;

f. Siding or exterior finish joints at cantilevered floors,
bay windows and at soffits; and

g. Siding and foundation where no sheathing is pro-
vided behind the siding.

8. At joints around window and door assemblies in the
thermal envelope, including but not limited to the joints
between: :

a. Window and door assemblies and the wall framing;

b. Window and door assemblies and the exterior siding
or finish; and :

c¢. Door thresholds and the subfloor.

7. At the joint between the foundation wall and the sill
plate or joist header of a floor, or between the foundation
wall and the bottom plate of a wall.

8. At peneirations through the thermal envelope at
wallg, floors and ceilings or insulated roof assemblies, in-
cluding but not limited to:

a. Piping;

b. Hose bibbs;

¢. Plumbing vent stacks;

d. Electrical wiring;

¢. Chimney or vent penetrations;
f. Dz.'yer vents;

g. Bathroom vents;

h. Kitchen vents;

i. Telephone wire entrances;

j. Through-the-wall air conditioners;
k. Refrigeration lines;

L. Air vents and inlets; and

m, Recessed light fixtures.

9. Attic access panels in the thermal envelape ghall be
weatherstripped or otherwise sealed.

10. Air exhaust or intake openings shall be provided
with back draft dampers or automatic dampers to limit air
leakage.

ILHR 22.13

11. All receptacles, switches or other electric hoxes
which are set into the vapor barrier or infiltration barrier
shall be gasketed or otherwise sesled to limit infiltration,
Insulation shall be placed behind all electric boxes and
around wires in cavities of the thermal envelope.

12. Fireplaces shall be provided with:

a. Closable metal or glass doors covering the opening of
the firebox; : . .

b. A combustion air intake to draw air from the outside
of the building directly into the firebox. The air intake
shall be at least 6 aguare inches in area, or more if re-
quired by the manufacturers listing or instellation in-
structions, The air intake shall be equipped with an acces-
sible manual or automatic back draft damper; and

c. A flue damper with an accessible control.

(b) Exception. The sealing of any or all of the openings
as specified in par. (a) 1. through 5. may be omitted if the
openings are covered by an infiltration barrier installed as
specified in this paragraph.

1. The infil{ration barrier shall be installed on the exte-
rior side of the insulation of the thermal envelope.

2. The infiltration barrier shall form a continuous sur-
face over the walls of the building, extending from the
bearing points of the roof to the top of the foundation.

3. Al seams, joints, tears and punctures shall be sealed.

Note: Infiltration barriers include spun-bonded polyolefin sheetd and
tongue and groove extruded polystyrene.

(c¢) Exception. The sealing of any or all of the openings
specified in par. (a} 1. through 5. may be omitted if a
blower door test is performed in accordance with sub. (4)
and the test indicates that the infiliration rate of the en-
tire thermal envelope does not exceed 4.4 air changes per

Jhour at 50 pascals (Ps) or does not exceed air equivalent

leakage area (ELA) of 2 square inches per 100 square feet
of above grade thermel envelope at 10 pascals (Pa).

(4) BLOWER DOOR TESTING FROCEDURE. Blower door
tests which are performed to meet the reguirements of
sub. {2} (e) or (3) (¢) shall be performed in accordance with
this subsection:

(a) The test shall be performed in accordance with
ASTM E-778, “Standard Practice for Measuring Air Leak-
age by the Fan Pressurization Method”.

Noter ASTM is an acronym for the American Society for Testing and
Materials. Copies of ASTM Standards may be puzrchased from the ASTM
Publications Sales Department, 1916 Race Street, Philadelphia, PA 19103,

(b) The blower door test may not be conducted when the
wind speed exceeds 10 miles per hour (mph).

{c) The results of the test ghall be provided to the pur-
chaser.

History: Cr. Register, July, 1986, No. 367, eff, 1.1.87; am. (4) (a), Regis-
ter, January, 1989, No, 397, eff. 2-1-89.

Register, November, 1995, No, 479
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ILHR 22.13

Subchapter VI —
Heating and Air Conditioning Equipment
and Systems

ILHR 22.14 Scope. This subchapter shall apply to all
newly constructed conventional and manufactured one-
and 2-family dwellings,

History: Cr. Register, July, 1988, No. 367, eff, 1-1-87.

{LHR 22.15 Selection of equipment. (1) GENERAL. Except
as provided in sub. (2), the output capacity of the mechani-
cal heating, cooling and air conditioning equipment shall
not exceed the calculated heating load and cooling load by
more than 15%, except to satisfy the next closest manufac-
turer's nominal size, '

(2) WATER HEATERS USED FOR SPACE HEATING. The out-
put capacity of water heaters that are used for simultane-
ous space and domestic water heating shall exceed the
calculated space heating load by at least 43%, but by no
more than 49%. Other sizing methods may be used if
approved by the department for water heaters providing
simultanecus space and domestic water heating.

History: Cr. Register, May, 1978, No. 269, eff. 12-1-78; renum. from
ILHR 22.08, Register, July, 1986, No. 367, eff. 1-1-87; am. Reg'leter, March,
1992, No. 435, ff, 4-1-82.

ILHR 22.16 Temperature control. At least one thermostat
for regulating the temperature of the space shall be pro-
vided for each separate system. Thermostats used to con-
trol the heating system may also be used to control the
cooling system.

History: Cr. Register, May, 1978, No. 269, eff. 12-1-78; renum, from
ILHR 22.09, Register, July, 1986, No. 367, eff. 1-1-87,

ILHR 22.17 Zone control. Each heating and cooling sys-
tem shall be provided with an automatic or manually con-
trolied damper or valve to shut off or reduce the heating or
cooling to each zone or floor and to each room,

History: Cr. Register, May, 1978, No. 269, off. 12-1-78; renum. from
ILHR 22.10, Register, July, 1986, No. 367, eff. 1-1-87.

ILHR 22.18 Duct and pipe insulation. (1) Ducr mNsuULa.
TroN. All duct systems exposed to unheated spaces shall
be insulated with matenais havmg a minimum thermal
resistance of B = 5,

Register, November, 1995, No, 479

(2) Prre msuraTion. All heating pipes in unheated
spaces and all cooling pipes in conditioned spaces shall be
insulated with at least one inch of insulation. A vapor
barrier on the exposed side of the insulation shall be pro-
vided on cooling pipes to prevent condensation. Pipes in-
stalled within heating and air conditioning equipment,
installed in conditioned spaces, are not required to be
insulated.

History: Cr. Register, May, 1978, No. 269, eff. 12-1-78; renum. from
ILHR 22.1%, Register, July, 1986, No. 367, eff. 1-1-87.

ILHR 22.19 Equipment efficiencies, History: Cr. Register, May,
1978, No, 268, eff, 12-1-78; renum. from ILHR 22,12 and r. and recr. {1) (a)
and (2), Register, July, 1986, No. 387, eff. 1-1-87; r. Register, November,
1885, No. 479, eff, 12-1-95.

ILHR 22.20 Electronic ignition and automatic flue dampering,
History: Cr. Register, May, 1978, No. 269, eff. 4-1-79; ranum, from ILHR
22,13 and am, Register, July, 1986, No. 367, eff. 1.1.87; r. and recr. {intre.),
renum. {1} to (4) to be (1) (a) to (d), er. (1) (intro.), (2) to {4), Register, March,
1992, No, 435, eff, 4-1-92; r,, Registor, November, 1895, No.. 478, eff. 12-
1-85.

Subchapter VII —
Buildings Utilizing Scolar, Wind Or Other
Nondepletable Energy Sources

ILHR 22,21 Innovative designs. Any innovative building
or gystem design, or a design which utilizes solar, geother-
mal, wind or other nondepletable energy sources will be
accopted by the department provided the design utilizes
less depletable energy than determined through the ac-
cepted practice method or the system design method.

History: Cr. Register, May, 1878, No. 269, éﬁ‘. 12-1-78; renum. from
ILHR 22.14, Ragister, July, 1986, No. 367, off. 1-1-87; r. (2}, renum. from
ILHR 22.22 (1), Register, March, 1892, No, 435, eff. 4-1-92.

ILHR 22,22 Documentation. Proposed alternative designs
shall be accompanied with an energy analysis comparing
the energy utilized by the proposed design with the energy
used by a design complying with subch. IV or V.

History: Cr, Register, May, 1978, No. 269, eff. 12-1-78; renum. from

ILHR 22.15, Register, July, 1986, No. 367, eff. 1-1-87; renum. from ILHR
22,23, Registar, March, 1992, No. 435, eff. 4-1-92.
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