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Subchapter I —
' Scope and Purpose

ILHR 63.001 Scope. (1) GENERAL. The provisions of this
chapter shall apply to all public buildings and places of
employment. These provisions are not retroactive unless
specifically stated in the administrative rule. Where dif-
ferent sections of this chapter specify different require-
ments the most restrictive reqmrement shall govern.

(2) EXEMPT BUILDINGS ‘AND STRUCTURES. Buildings and
structures, or portions thereof, without space heating or
cooling, service water heating, or llumination are exempt
from the requirements of this chapter that apply to those

systems.

(3) APPLICATIONS TO EXISTING BUILDINGS. (2) Additions

to existing buildings or structures may be made without
making the entire building or structure comply, but the
addition shall comply with the requirements of this chap-

(b) Any alteration, including change of occupancy or use
of any existing building or structure within the scope-of
this chapter which would increase the energy consump-
tion shall not be permitted unless such building or strue-
ture is made to comply with the requirements of this chap-
ter.

' (c) 1. Heating and cooling equipment replacement shall
comply with the requirements of this chapter. .

2. Rooftop fan systems that are replaced shall be pro-
vided with economizers that comply with the require-
ments of this chapter.

(@ 1. New lighting systems installed in conjunction
with ‘an increase of conditioned floor area, such as the
addition of a mezzanine, shall meet the requirements of
this chapter. ,

2. Alterations to existing lighting systems that increase
the connected lighting load of the building or replace more
than 50% of the lighting fixtures in the area of the altera-
tion shall meet the reqmrements of this chapter.

Note: It is the intent of the department to have every new building or
addition and every change of occupancy meet the energy conservation re-
quirements of this chapter. It is not the intent to prevent a previously built
building from installing air conditioning, nor to cause equipment with sev-
eral years of remaining service to be discarded due to not being able to meet
the required efficiencies of this chapter. However, occupancy changes such
as building a warehouse and later remodeling it into an office space will not
be permitted unless all the requirements of this chapter are met.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78, am. (2) and (3) (b),
Register, January, 1980, No. 289; eff. 2-1-80; cr. (3) (¢), Register, December,
1983, No. 336, eff 1-1-84; am. (2), (3) (b), (c), cr. (3) (d), Register,
December, 1995, No. 480, eff. 4-1-96. )

ILHR 63.002 Purpose. The pu.rpose of this chapter is to
provide design requirements which will promote efficient
utilization of energy in public buildings and plac& of em-

ployment.

{1) GENERAL. The intent of this chapter is to provide
minimum requirements for construction and equipment to
conserve energy. :
Regzs' m, Decembel, 1995, No. 480
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(2) FLEXIBILITY IN USE. It is intended that this chapter
be flexible and permit the use of innovative approaches
and techniques to achieve effective utilization of energy.

(3) CoNFLICT WITH OTHER RULES. This chapter is not
intended to conflict with any safety or health require-
ments. Where such conflict occurs, the safety and health
requirements shall govern.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78.

ILHR 63.01 Plans and specifications. Architectural and
mechanical plans and specifications shall be submitted in
accordance with the requirements outlined in ss. ILHR
50.07 and 50.12 and shall contain details and data to
demonstrate compliance with the requirements of this
chapter. Such information shall include, but is not limited
to: design criteria, exterior envelope component materials,
and resistance values of insulating materials. Size and
type of equipment, system and equipment controls and
equipment efficiencies shall be submitted with the
mechanical plans. s ‘

NoteTheremsfancevalnwformsxﬂaﬁngmatmalsmaprmedm

Fahrenhe:tdegreesperBtu/ﬂlm)(squarefoot) See A50.12 of the appendix
for sample copies of forms.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78; am. (1), Register,
December, 1978, No. 276, eff. 1-1-79; T. and recr. (2), Register, January,
1980, No. 289, eff. 2-1-80; r. (2), renum. (1) to be ILHR 63.01, Register,
December, 1985, No. 360, eﬁ‘.l—l-86,am.,Begxster December, 1995, No.
480, eff. 4-1-96.

Subchapter o—
Definitions
ILHR 63.02 Definitions. (1) History: Cr. Register, May, 1978, No. 269,

eff. 7-1-78; am. (2), Register, January, 1980, No. 289, eff. 2-1-80; r., Regis-
ter, December, 1995, No. 480, eff. 4-1-96.

ILHR 63.05 Definitions. In this chapter:

(1) “Ambient Lighting” is hghtmg designed to provide a
substantially uniform level of llumination throughout an
area, exclusive of any provision for special visual tasks or
decorative effect. When designed for lower-than-task illu-
minance used in conjunction with other specific task light-
ing systems, it is also called “general” lighting.

(2) “Automatic” means self-acting, operating by its own
mechanism when actuated by some impersonal influence,
such as, a change.in current strength, pressure, tempera-
ture, or mechanical eonﬁguratxon.

3) “Automatlc time sw1t;ch eontrol devices” means con-
trol -devices -that are capable of automatically turning
loads off and on based on time schedules

(4) “Building envelope™ means the elements of a build-
ing that enclose conditioned spaces through which ther-
mal energy may be transferred-to or from the exterior or
to or from unconditioned spaces.

(5) “Comfort cooling” or “comfort heating” means treat-
ing air to control one or more of the following: tempera-
ture, relative humidity, or ‘distribution to meet the com-
fort requirements of the human occupants of the condi-
tioned space.

(6) “Conditioned floor.area” or “CFA” means the floor
area. in square feet of enclosed conditioned space on all
floors of a building, as measured at the floor level of the
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exterior surfaces of exterior walls enclosing the condi-
tioned space.

(7) “Conditioned space” means a cooled space, heated
space, or indirectly conditioned space.

(8) “Cooled space” means an enclosed space within a
building that is conditioned by a cooling system with a
sensible capacity that either exceeds 5 Btw/ (hr sqft) or is
capable of maintaining a space dry-bulb temperature of
90°F or less at design conditions.

(9) “Daylighting control” means a device that automati-
cally regulates the power input to electric lighting near
the fenestration to maintain the desired workplace illumi-
nation, thus taking advantage of direct or mduect sun-
light.

(10) “Deadband” means the range of values withm
which an input variable can be varied without initiating
any noticeable change in the output variable.

(11) “Degree day” means a unit based upon femperamre
difference and time, used in estimating annual heating or
cooling energy consumption. One degree day accrues for
each degree of difference between the daily mean temper-
ature and a reference temperature

(12) “Display lighting” means lighting confined to the
area of a display that provides a higher level of illumi-
nance than the level of surmundmg a.mblent illuminance.

{(13) “Daylit area” means the space on the floor that is
the larger of par. (a) or (b) as follows:

(a) 1. For areas daylit by vertical glazing, the daylit
area has the length of 15 feet, or the distance on the floor,
perpendicular to the glazing, to the nearest 60-inch or
higher opaque partition, whichever is less; and a width of
the window plus either 2 feet on each side, the distance to
an opaque partition, or one-half the distance to the closest
skylight or vertical glazing, whichever is least.

2. For areas dayht by horizontal glazmg the dayht area

is the footprint of the skylight plus, in each of the lateral

and longitudinal dimensions of the skylight, the lesser of
the floor-to-ceiling height, the distance to the nearest 60-
inch or higher opaque partition, or one-half the horizontal
distance to the edge of the closest skylight or vertical

vglamng

®) The daylit area calculated using a method accept-
able to the department.

Note: See Appendix A for additional illustrative information.

(14) “Eeonomlzer, air” means a ducting arrangement
and automatic control system that allows a cooling supply
fan to supply outside air to reduce or eliminate the need
for mechanical refrigeration during mild or cold weather.

(15) “Economizer, water” means a system by which the
supply air of a cooling system is cooled directly or indi-
rectly or both by evaporation of water or other appropriate
fluid in order to reduce or eliminate the need for mechani-
cal refrigeration during some time periods.

(16) “Effective aperture” or “EA” means 1) for windows,
the visible light transmittance times the window wall ra-
tio; and 2) for skylights, the well efficiency times the visi-

o
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ble light transmittance times the skylight area times 0.85
divided by the gross exterior roof area.

(17) “Efficacy” means the ratio of light from a lamp to
the electrical power consumed, including ballast losses,
expressed in lumens per watt.

(18) “Emissivity” means the ratio of the rate of radiant
heat energy emitted by a body at a given temperature to
the rate of radiant heat energy emitted by a standard
called a blackbody, at the same temperature in the same
surroundings.

(19) “Exterior envelope” has the same meaning as
“building envelope.”

(20) “Exterior roof or ceiling” means an exterior parti-
tion, or partition separating a conditioned space from an
enclosed unconditioned space, that has a slope less than
60 degrees from horizontal, that has conditioned space
‘below, and that is not an exterior door or skylight.

(21) “Exterior roof or ceiling area” means the area of the
exterior surface of exterior roof or ceiling.

(22) “Exterioi‘ -wall” means an exterior partition that is
not an exterior floor or soffit, exterior door, exterior roof or
ceiling, window, or skylight.

(23) “Exterior wall area” means the area of the opaque
exterior surface of exterior walls.

(24) “Fenestration” means any light-transmitting sec-
tion in a building wall or roof. The fenestration includes
glazing material, which may be glass or plastic, framing
such as mullions, muntins, and dividers, external shad-
ing devices, internal shading devices, and integral or
between-glass shading devices. -

(25) “Fenestration area” means the total area of fenes-

tration measured using the rough opening and including
. the glazing material, sash, and frame.

(26) “General lighting” means lighting designed to pro-
vide a substantially uniform level of illumination through-
out an area, exclusive of any provision for special visual
tasks or decorative effect. When designed for lower-than-
task illuminance used in conjunction with other specific
task lighting systems, it is also called “ambient” lighting.

(27) “Gross exterior wall area” means the gross area of
exterior walls separating a conditioned space from the
outdoors or from unconditioned spaces as measured on the
exterior above grade. It consists of the opaque wall, ex-
cluding vents and grilles, including between-floor span-
drels, peripheral edges of flooring, window areas including
sash, and door areas. . : . !

(28) “Gross floor area” means the sum of the floor areas
of the .conditioned spaces within the building including
basements, mezzanine and intermediate-floored tiers, and
penthouses of headroom height 7.5 ft or greater. It is mea-
sured from the exterior faces of exterior walls or from the
centerline of walls separating buildings, excluding covered
walkways, open roofeéd-over areas, porches and similar
spaces, pipe trenches, exterior terraces or steps, chimneys,
roof overhangs, and similar features. ‘ ,

' (29) “Gross floor area over outside or unconditioned
spaces” means the gross area of a floor assembly separat-
ing a conditioned space from the outdoors or from uncon-
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ditioned spaces as measured from the exterior faces of
exterior walls or from the center line of walls separating
buildings. The floor assembly shall be considered to in-
clude all floor components through which heat may flow
between indoor and outdoor or unconditioned environ-
ments.

(30) “Gross lighted area” or “GLA” means the sum of the
total Lighted areas of a building measured from the inside
of the perimeter walls for each floor of the building.

(31) “Gross roof area” means the gross area of a roof
assembly separating a conditioned space from the out-
doors or from unconditioned spaces, measuved from the
exterior faces of exterior walls or from the centerline of
walls separating buildings. The roof assembly shall be
considered to include all roof or ceiling components
through which heat may flow between indoor and outdoor
environments including skylights but excluding service
openings.

(32) “Gross exterior roof area” means the sum of the
skylight area and the exterior rooficeiling area.

(33) “Gross exterior wall area” means the sum of the
window area, door area and exterior wall area.

(34) “Heat capacity” or “HC” means the amount of heat
necessary to raise the temperature of a given mass one
degree. Numerically, it is the mass multiplied by the spe-
cific heat.

(35) “Heated space” means an enclosed space within a
building that is conditioned by a heating system with an
output capacity [that] either exceeds 10 Btu/(br sqft) or is
capable of maintaining a space dry-bulb temperature of
50°F or more at design conditions.

(36) “Heating, ventilating, and air conditioning system”
or “HVAC system” means the equipment, distribution net-
work, and terminals that provide either collectively or
individually the process of heating, ventilating, or air con-
ditioning to a building.

(37) “Humidistat” means a device that is capable of be-
ing set to prevent the use of fossil fuel or electricity to
humidify air above 30 percent relative humidity or dehu-
midify air to below 60 percent relative humidity, or both.

(38) “Indirectly conditioned space” means an enclosed
space including, but not limited to, unconditioned volume
in atria, that is not directly conditioned space; and either
has an area-weighted heat transfer coefficient to directly
conditioned space exceeding that to the outdoors or to
unconditioned space; or is a space through which air from
directly conditioned spaces is transferred at a rate exceed-
ing three air changes per hour.

(39) “Listed space area” or “LS [area]” means any inte-
rior space with an identified area of activities for which a
lighting power budget is calculated and listed in the light-
ing power allowance determination.

(40) “Lumen maintenance control device” means a de-
vice capable of automatically adjusting the light output of
a lighting system throughout-a continuous range to pro-

'vide a preset level of illumination.

(41) “Luminaire” means a complete lighting unit con-
sisting of at least one lamp and the parts designed to
Register, December, 1995, No. 480
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distribute the light, to position and protect the lamp, to
connect .the lamp to the power supply, and ballasting,
when applicable. Luminaires are commonly referred to as
“lighting fixtures” or “instruments.”

(42) “Manual” means capable of being operated by per-
sonal intervention.

(43) “Mass wall” means a wall assemny with a heat
capacity (HC) greater than or equal to 5 Btu/ft2°F,

(44) “Mass wall insulation position” means:

 (a) Exterior insulation position: a wall having all or
nearly all of its mass exposed to the room air with the
insulation on the exterior of that mass.

(b) Integral insulation position: a wall having mass ex-
‘posed to both room and outside air with substantially
equal amounts of mass on the inside and outside of the
insulation layer.

(¢) Interior insulation position: a wall not meeting ei-
ther par. (a) or (b), particularly a wall having most of its
mass external to an insulation layer.

(45) “Medical and clinical care” means the promotion of
the condition of being sound in body or mind through
medical, dental or psychologmal examination and treat-
ment.

(46) “Multiscene dimming system” means a lighting con-
trol device that has the capability of setting light levels
throughout a continuous range, and that has pre-estab-
lished settings within the range.

(47) “Occupant-sensing device” means a device that au-
tomatically controls the lights based on occupancy.

*(48) “Opaque areas” means all exposed areas of a build-
ing envelope which enclose conditioned space except fen-
estration ‘areas and building service opemngs such as
vents and grilles. ~

(49) “Ornamental chandeliers” means eei]ing—mounted,
close-to-ceiling, or suspended decorative luminaires that
use glass, crystal, ornamental metals, or other decorative
material and that typically are used in hotels/motels, res-
taurants, or churches as a significant element in the inte-
rior architecture.

(50) “Precision commercial or industrial work” means an

art, craft, or manufactunug operatlon requiring a certain
degree of refinement.- -

(51) “anate driveways, walkways, and parking lots”
means exterior transit areas that are associated with a
commercial or residential building and intended for use
solely by the employes or tenants and not by the general
public.

(52). “Pubhc driveways, wa]kways, and parking lots”
means exterior transit areas that are intended for use by
the general public.

(53) “Recoohng” means lowering the femperature of air
that has been previously heated by a heating system.

(54) “Recovered energy” means energy utilized from an
energy-using system which would otherwise be wasted or
not contribute to a desired end use.

Register, December, 1995, No. 480

(55) “Reduced flicker operation” means the operation. of
a light, in which the light has a visual flicker less than 30
percent for frequency and modulation.

(56) “Reheating” means raising the temperature of air
that has been previously cooled either by refrigeration or
an economizer system. _

Note: Introducing ‘outdoor air necessary to meet ventilation require-
ments or to assure adequate indoor air quality is not considered to be

(57) “Reset” means adjustment of the controller set

-point to a higher or lower value automatically or manu-

ally.

(58) “Sconce” means a wall mounted decorative light

{59) “Shading coefficient” or “SC,” means the ratio of
solar heat gain through fenestration, with or without inte-
gral shading devices, to that occurring through unshaded
%" thick clear double strength glass.

(60) “Shell building” means a building for which the
envelope is designed, constructed, or both prior to know-
ing the occupancy type.

Note: See also speculative building.

(61) “Speculative building” means a building for which
the envelope is designed, constructed, or both prior to the
design of the lighting, HVAC systems, or both. A specula-
tive building differs from a shell building in that the in-
tended occupancy is known for the speculative building.

Note: See also sbell building,

(62) “Support area” means an area for functions that are
different from but necessary to accomplish the main activ-
ity or purpose of other listed space areas. ,

(63) “Tandem mnng” means pairs of luminaires operat—
ing with one lamp in each luminaire powered from a sin-
gle two-lamp ballast contained in the other luminaires.

(64) “Task oriented lighting” means lighting that is de-

'Slgned specifically to illuminate a task location, and that
is genera]ly confined to the task location.

(65) “Thermal break” means an element of low thermal

‘conductivity placed in an assembly to reduce the flow of

heat between highly conductlve materials.

(66) “Thermal eonductance or “C” means the constant
time rate of heat flow thorough a unit area of a body
induced by a unit - temperature difference between the sur-
faces, expressed in Btu/h-ft2°F or equivalent units. Tt is
the reciprocal of thermal resistance.

(67) “Thermal resistance” or “R” means the reciprocal of

thermal’ conductance, 1/C expressed in h-ft>°F/Btu or

equivalent units. The total thermal resistance of an’ as-

’sembly is /U,

(68) "Thermal transmttance or “U” means the overall
coefficient of heat transfer from fluid to fluid. It is the time
rate of heat flow per unit area under steady conditions
from the fluid on the warm side of the barrier to the fluid
on the cold side, per unit temperature difference between
the two fluids, expressed in Btwhfi>°F or equivalent
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(69) “Thermal transmittance, overall” or “U,” means the
gross overall (area weighted average) coefficient of heat
transfer from air to air or fluid to fluid for a gross area of
the building envelope, expressed in Btuhft*°F or
equivalent units. The U, value applies to the combined
effect of the time rate of heat flows through the various
parallel paths such as windows, doors, and opaque con-
struction areas comprising the gross area of one or more
building envelope components such as walls, floors, and

roof or ceiling.

(70) “Thermostat” means an automatic control dev1ce
responsive to temperatm-e

(71) “Throw distance” means the dxstance between the
luminaire and the center of the plane on a subject lit by
the luminaire.

(72) “Unconditioned space” means a space within a’

building that is not a conditioned space.
Note: See conditioned space.

‘(73) “Unlisted space” means the difference in area be-
tween the gross lighted area and the sum of all listed
space areas.

74) “Variable air volume HVAC system” or “VAV

HVAC system” means HVAC systems that control the
‘ dry-bulb temperature within a space by varying the vol-

ume of air supply to the space.

ILHR 63.05

(75) “Visible light transmittance” or “VLT” means the
ratio expressed as a decimal of visible light that is trans-
mitted through a glazing material to the light that stnk&c
the matenaL

(76) “Wall heat capacity” or “HC” means the sum of
products of the mass of each individual material in the
wall per unit area of wall surface times its individual
specific heat, Btu/(ft2°F).

(77) “Well efficiency” means the ratio of the amount of
visible light leaving a skylight well to the amount of visi-
ble light entering the skylight well and is calculated as
follows:

(a) for rectangular wells:

Well height (well length +well width) = the well index
2 x well length x well width

;or
(b) for irregular shaped wells: N
Well height x well perimeter = the well index

4 x well area

(c) The length, width, perimeter, and area expressed in
pars. (a) and (b) are measured at the bottom of the well.
The well index and the weighted average well wall reflec-
tance are used in Figure 63.02 to determme the well effi-
ciency.

Figure 63.02 Well Efficiency
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(78) “Window” means glazing that is not a skylight.

'(79) “Windov} 'aréa” means the area of the surface of a
window, plus the area of the frame, sash, and mullions.

(80) “Window wall ratio” means the ratio of the window
area, including glazed areas of doors, to the gross exterior
wall area.

(81) “Zone” means a sj:ace or group of spaces within a

building with any combination of heating, cooling, or

@ pa
L -

<
o

 Information taken from: Fig 7-38, IES Lighting Handbook, 1984 Reference

lighting reqmrements sufficiently similar so that desired
conditions can be maintained throughout by a single con-
tro]]mg device. .

" History: Cr. Register, December, 1995, No. 480, eff. 4-1-96.

ILHR 63.10 Scope. Cr. Register, May, 1978, No. 269, eff. 7-1-78; r.,
Register, December, 1995, No. 480, eff. 4-1-96.

Register, December, 1995, No. 480
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Subchapter Il —
Building Envelope

ILHR 63.10‘Exempf Buildings. This subchapter applies to
buildings or separately enclosed identifiable areas that
have a mechanical space beating or air conditioning sys-
tem.

History: Cr., Register, December, 1935, No. 480, eff. 4-1-96.

Part I — . General Requirements

ILHR 63.11 General requirements. History: Cr. Register, May, 1978,
No. 269, eff. 7-1-78; r. and recr. (3), Register, May, 1980, No. 293, 6-1-80;
am. (3) and (4), cr. (5), Register, December, 1981, No. 312, eff. 1-1-82; am.
table and (3) {c) 1., Register, August, 1985, No, 356, eff. 1-1-86; am. (3)(¢) 1.,
Register, January, 1994, No. 457, eff. 2-1-94; r., Register, December,
1995, No. 480, eff. 4-1-96.

ILHR 63.11 Air Jeakage and moisture migration. (1) Gen-
ERAL, The requirements of this section apply to those
building components that separate interior building con-
ditioned space from the outdoors or from unconditioned
spaces or crawl spaces. Compliance with the criteria for
air leakage through building components shall be deter-
mined by tests conducted in accordance with specified
standards.

(2) AIR LEARAGE REQUIREMENTS FOR FACTORY MANUFAC-
TURED FENESTRATION AND DOORS. (a) Factory-manufac-
tured fenestration shall meet one of the following stan-
dards for air leakage as adopted in s. ILHR 51.25:

1. ANSI/AAMA 101 Aluminum and Poly Viny! Chloride
(PVC) Prime Windows and Sliding Glass Doors.

2. ASTM D 4099 Poly Vinyl Chloride (PVC) Prime Win-
dows.

3. ANSI/NWWDA 1.8.2 Wood Window Units (Improved
Performance Rating Only).

(b) Factory-manufactured sliding doors shall meet one
of the following standards for air leakage:

1. ANSI/AAMA 101 Aluminum and Poly Vinyl Chloride
(PVC) Prime Windows and Sliding Glass Doors.

2. ANSUNWWDA LS.3 Wood Shiding Patio Doors.

(c) Factory-manufactured commercial entrance swing-
ing or revolving doors shall limit air leakage to a rate not
to exceed 1.25 cfm/ft2 of door area when tested at standard
test conditions in accordance with ASTM E283.

(d) Factory-manufactured residential swinging doors
shall limit air leakage to a rate not to exceed 0.5 cfr/ft2 of
door area when tested at standard test conditions in accor-
dance with ASTM E283.

Note: The term “factory manufactured” does not apply to units con-

structed or fabricated in the field or to units assembled from individual
components at a lamber yard or building material center.

(3) AIR LEAXAGE REQUIREMENTS FOR EXTERIOR ENVEL-
OPE JOINTS AND PENETRATIONS. Exterior joints, cracks,
and holes in the building envelope shall be caulked, gas-
keted, weather stnpped, or otherwise sealed. Such joints
include the following:

(a) Around window or door frames.

(b) Between wall or floor and foundation.
Register, December, 1995, No., 480
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(c) Between wall and roof or roof decking.

(d) Through wall panels and top and bottom plates in
exterior walls.

(e) At penetrations of utility services or other service
entry through walls, floors, and roofs.

(f) Between wall panels particularly at corners and
changes in orientation.

(g) Between wall and floor where floor penetrates wall.

(h) Around penetrations made through the insulated
envelope by chimneys, flue vents, or attic hatches.

Note: Sealing methods should be designed to be compatible with the
chimney or vent listing.

(4) MoisTURE cONDENSATION. The design of buildings

- shall not create conditions of accelerated detenoratmn

from moisture condensation.

Note: Vapor retarders and ventilation should be considered to prevent
moisture from collecting within the envelope. The principles of ASHRAE
Handbook, Fundamentals Volume, may be used as a guide.

History: Cr., Register, December, 1995, No. 480, eff. 4-1-96.

ILHR 63.12 criteria. History: Cr. Register, May, 1978, No.
269, eff. 7-1-78; am. (1) (intro.), Register, January, 1980, No. 289, eff. 2-1-80;
r. and recr. (1), Register, May, 1980, No. 293, eff. 6-1-80; am., Register,
December, 1981, No. 312, eff. 1-1-82; am. (1) (b) 1, Register, October, 1982,
No. 322, eff. 11-1-82; r. and recr. (3), Register, December 1983, No. 336; eff.
1-1-84; am. (1) (b) 1., Register, August, 1985, No. 356, eff. 1-1-86; r., Regis-
ter, December, 1995, No. 480, eff. 4-1-96.

ILHR 63.12 Daylight credits for skylights. (1) When deter-
mining building roof compliance using either the compo-
nent standards of s. ILHR 63.15 or the system standards
of s. ILHR 63.16, daylight credits for skylights may be
used if the criteria of this section are met.

Note: Skylights used in conjunction with automatic lighting controls for
daylighting can significantly reduce the lighting energy consumption
thereby more than offsetting the increase in envelope heat transfer,

- (2) Skylights for which daylight credit is taken may be
excluded from the calculations of the overall thermal

" transmittance value of the roof assembly (Uor) if all of the

followmg conditions are met:

(a) The opaque roof thermal transmittance value Uor
does not exceed the values determined for the roof within
the appropriate Alternate Component Package (ACP) ta-
ble selected under s. ILHR 63.15 (1) or by s. ILHR 63.16.

(b) The criteria of section 8.4.8 of ASHRAE Standard
90.1 are met. '

(c) Areas for vertical glazing, or glazing within 30 de-
grees of vertical of clerestories or roof monitors shall be
included in the wall fenestration calculation of s. ITLHR
63.15 or 63.16.

Note:SeeAss 12 of the appendlx for general information on the criteria
of section 8.4.8 of ASHRAE Standard 90.1.

History: Cr., Register, December, 1995, No. 480, eff. 4-1-96.

Part 2 — Thermal Performance

ILHR 63.14 Building envelope thermal performance. Build-
ing -envelopes shall comply with either the component
standards of s. ILHR 63.15 or the system standards of s.
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ILHR 63.16. The calculation procedures of s. ILHR 63.18
shall be used to show compliance.

History: Cr., Register, December, 1995, No. 480, eff. 4-1-96.

ILHR 63.15 Component standards option. This section de-
scribes the component standards for building envelope
thermal performance. Because component requirements
consider the effect of solar gain as well as conductive heat
transfer, the requirements for each component shall be
met independently under this option. The System Analy-
sis Design Method of subchapter IIT shall be used to
demonstrate the acceptability of trade-offs between com-
ponent energy-conserving features. Separate occupancies
in the same building shall meet the requirements of this
section independently.

(1) DETERMINATION OF APPROPRIATE ACP TABLE. The ap-
propriate alternate component package or ACP table shall
be determined based on building location using Figure
63.15-2. :

(2) MAXIMUM ALLOWABLE WINDOW WALL RATIO. The per-
centage of windows, including glazed areas of doors, rela-
txvetothegrossexfemalwallarea of the building shall be
less than or equal to the maximum allowable window wall
ratio chosen from the appropriate ACP table for the occu-
pancy and glazing type of the building. The window wall
ratio is the total area of window assemblies, including
glazed areas of doors, divided by the total gross exterior
wall area, considering all elevations of the building. The
maximum allowable window wall ratio shall be deter-
mined using the following steps:

(a) Based on the occupancy type for the proposed design,
select the point of entry to the tables.

(b) Select the Shading Coefficient of the fenestration
(SCyp) including permanently installed internal, ‘integral
and external shading devices, but excluding the effect of
external shading projections. Note that this includes cur-
tains, shades, or blinds that are permanently installed.
For a shell or speculative building for which the envelope
is designed or constructed prior to the design of the light-
ing, HVAC systems, or both, only those shading devices

that ‘are part of the design when it is being evaluated for -

compliance shall be considered when determining compli-
ance.

Note: Refer to ASHRAE Handbook, Fundamentals Volume, Chapter 27
for more information on shading coefficients. Shading coefficients for fenes-
tration are obtained from the manufacturer. See also s. ILHR 63.18 (4).

(c) Select appropriate fenestration type. This is deter-

mined by the thermal transmittance value (Uyp of the

fenestration assembly. The Uy of all assemblies must fall
within the range, or lower, to determine the maximum
window wall ratio, or an area-weighted average thermal
transmittance value may be used.

(3) MaxamuMm 'OVERALL THERMAL mANsm'rrANcs FOR
THE OPAQUE ABOVE-GRADE WALL ASSEMBLY. The overall

thermal transmittance for the opaque above-grade wall -

ILHR 63.15

(a) For a wall assembly of heat capacity less than 5 Btw/
&2 °F, use the maximum U,y value indicated for a light-
weight wall assembly.

(b) To use the mass wall adjustment for wall assemblies
of heat capacity greater than or equal to 5 Btu/ft? °F,
determine the mass wall heat capacity and insulation po-
sition. If the wall insulation is positioned internal to or
integral with the wall mass, use the column headed “Inte-

rior” If the wall insulation is positioned external to the
wall mass, use the column headed “Exterior” to determine
the maximum Ugy.

Note: Heat capacities of typical masonry wall assemblies are given in
the appendix. See s. ILHR 63.05 for a definition of “mass wall insulation
position.”

(4) THERMAL TRANSMITTANCE VALUES FOR ROOFS, WALLS
NEXT TO UNCONDITIONED SPACES, AND FLOORS OVER UN-
CONDITIONED SPACES. (a) The U-values for the building
roofs, walls next to unconditioned spaces, and floors over
unconditioned spaces shall be less than or equal to those
listed in the appropriate ACP table given in Figure 63.15-
2.

(b) Skylights for which daylight credit cannot be taken
in accordance with s. ILHR 63.13 shall be included in the
calculation of the overall thermal transmittance value of
the roof assembly (Uyy).

{(c) Unconditioned below-grade spaces that have floor or
ceiling assemblies insulated as specified on the appropri-
ate ACP table do not require below-grade wall insulation.

(5) THERMAL RESISTANCE VALUE FOR SLAB-ON-GRADE
FLOORS. (a) Unheated slab-on-grade floors shall have insu-
lation around the perimeter of the floor with the thermal
resistance (R,) of the insulation as listed in the appropri-

_ate ACP table.

(b) For beated slabs-on-grade, the required mirimum R-
value shall be the R-value for the unheated slab-on-grade
plus 2.0. -

- (¢) The slab insulation specified shall extend either in a
vertical plane downward from the top of the slab for the

"minimum distance given in the appropriate ACP table or

downward to the bottom of the slab then in a horizontal
plane beneath the slab or outward from the building for
the minimum distance given in the ACP table. Vertical
insulation shall not be required to extend below the foun-
dation footing. See Figure 63.15-1 for examples of accept-
able insulation placement.

(d) The R-value and dimensions required for slabs refer
only to the building insulation materials. Insulative con-
tinuity shall be maintained in the design of slab edge

‘insulation systems. Continuity shall'be maintained from

the wall insulation through the intersection of the slab,
wall and footing to the body of the slab edge insulation as
ﬂlustrated in Fzgure 63.15-1. g

assemblyoonwshallbel&ssthanthemax:mumUow_‘

listed in the appropriate ACP table.

Register, December, 1995, No. 480
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Figure 63.15-1 Tllustration of slab-on-grade insulation placement.

/
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L = The minimum horizontal distance specified in Figure 63.15-2 ACP
Tables, part A4, B4, or C4.

Register, December, 1995, No, 480
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(6) THERMAL RESISTANCE OF BELOW-GRADE WALL ASSEM- (¢) No insulation is required for those portions of walls
BLY. (2) The thermal resistance of the below-grade wall more than one story below grade.

assembly of the building shall be greater than or equal to
that listed in the appropriate ACP table.

(b) The R-value required for below grade wa]ls refers to
the overall R-value of the wall assembly excluding air film
coefficients and the adjacent ground.

Register, December, 1995, No, 480
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ACP TABLE

A
B
C
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U wamtowoe

ILHR 63.15
Figure 63.15-2
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Figure 63.15-2 (Continued)

Alternate Component Package

ILHR 63.15

ACP Table A
~ Part Al: Windows
Occupancy | Shading Maximum Window Wall - i
Type | Coefficient Ratio For Uy Range Part A2: Other Criteria
| Range (SC) | 052 | 039 | 030 Roof Max U, = 0.040
‘ ‘ to to to Wall Adjacent to
0.40 0.31 0.00 Unconditioned Space
1.00-0.72 26 30 33 Max U, = 0.10
0.71-0:61 29 35 39 Floor Over Unconditioned
Residential | 0.60 - 0.51 30 38 44 Space Max U, = 0.040
“and 0.50 - 0.39 31 41 49 Wall Below Grade
Warehouse | 0.38-0.26 30 .43 56 ‘MinR-Value =13
0.25-0.00 29 42 59 o
1.00-0.72 23 25 27
Other Than | 0.71-0.61 25 29 32
Residential | 0.60-0.51 28 33 36
or 0.50-0.39 30 36 42
Warehouse | 0.38 -0.26 31 41 49
0.25 - 0.00 32 44 59
Part A3: Opaque Wall Max U, . Part A4: Unheated Slab-On-Grade
Heat Capacity Insulation Position , Minimum R-Value*
= = Interior - | Exterior  Insulation Length of Insulation
HC<S Light Weight | 0.058 - 0.058 Orientation 24 36” 48”
HC>5Mass Wall | “0.059- - 0.071 Horizontal =~ | R=18 | R=15 | R=ll
HC210 Mass Wall 0.062 0.078 ‘Vertical | R-8 1R=6 |R=4
HC<15 Mass Wall 0.064- 0.080

* See Figure 63.15-1

Register, December, 1995, No. 480
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m 63.15
Figure 63.15-2 (Continued)
Alternate Component Package
ACP Table B
Part B1: Windows _
Occupancy Shading Maximum Window Wall Part B2: Other Criteria
Type Coefficient Ratio For Uy Range Roof Max U, = 0.045
' Range.(SCy) | 0.52 0391 030 Wall Adjacent to
' o to to to Unconditioned Space
; : 0.40 0.31 0.00 Max U, =0.11
1.00-0.72 23 25 26 Floor Over Unconditioned
) 0.71- 0.61 ‘ 26 29 31 Space Max U, = 0.040
Residential | 0.60 - 0.51 28 33 36 Wall Below Grade
and 0.50-0.39 31 37 42 Min R-Value = 12
Warehouse | 0.38-0.26 30 43 51 T
. 025-000 | 29 42 60 '
1.00-0.72 19 20 21
Other Than | 0.71 - 0.61 22 24 25
Residential | 0.60-0.51 25 28 30
or 0.50-0.39 28 32 35
Warehouse | 0.38-0.26 32 38 43
0.25 - 0.00 33 45 57
Part B3: Opaque Wall Max U,,, Part B4: Unheated Slab-On-Grade
Heat Capacity - Insulation Position. Minimum R-Value* 1
B _Interior Exterior Insulation | Length of Insulation
HC<S5 Light Weight -0.065 - 0.065 Orientation 24> 36” 48”
HC25 Mass Wall 0.067 0.086 Horizontal R=18 | R=15 | R=11
HC210 Mass Wall ~0072 | 0.098 Vertical - |R-8 |R=6 |R=4
HC<15 Mass Wall 0.076 . 0.100 : : ,

* See Figure 63.15-1

Registe;, December, 1995, No. 480
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Figure 63.15-2 (Continued)
Alternate Component Package
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ACP Table C
Part C1: Windows
Occupancy Shading Maximum Window Wall
Type Coefficient Ratio For U, Range
Range (SC;) | 0.52 0.39 0.30
to to to
, ‘ 0.40 0.31 0.00
1.00-0.72 26 29 30
: - 0.71-0.61 29 33 36
Residential | 0.60 - 0.51 31 37 42
and 0.50-0.39 33 41 47
Warehouse | 0.38-0.26 34 46 56
0.25 - 0.00 34 49 66
: 1.00-0.72 22 24 25
Other Than | 0.71-0.61 | 26 28 30
Residential | 0.60-0.51 28 32 35
or 0.50-0.39 31 36 40
Warehouse | 0.38 - 0.26 34 43 50
] 38 50 63

0.25 - 0.00

Part C2: Other Criteria

Roof Max U, = 0.049

Wall Adjacent to
Unconditioned Space
Max Uy =0.11

Floor Over Unconditioned
Space Max U, = 0.040

Wall Below Grade

Min R-Value = 11

Part C3: Opaque Wall Max U,,,

Part C4: Unheated Slab-On-Grade
Minimum R-Value*

Heat Capacity - Insulation Position

' Interior Exterior
| HC<5 Light Weight 0.072 0.072
HC25 Mass Wall 0.075 0.100
| HC210 Mass Wall |  0.082 0.110
HC<15 Mass Wall 0.087 0.120

Insulation Length of Insulation
QOrientation 24> 36” 48”
Horizontal R=18 { R=15 | R=11 ‘
Vertical R-8 R=6 . |R=4

History: Cr., Register, December, 1995, No. 480, eff, 4-1-96.

* See Figure 63.15-1

Register, December, 1995, No. 480
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ILHR 63.16

ILHR 63.16 System standards option. To comply with the
system standards for building envelope thermal perform-
ance, the building shall comply with section 8.6 of
ASHRAE standard 90.1 as adopted in s. ILHR 51.25 or
with the system analysis design of s. ILHR 63.70 to 63.72
applied to the thermal envelope alone. Building site cli-
mate data shall be determined using Wisconsin Division
of State Energy Statistics or other source acceptable to the
department.

Note:SechonSGofASHRAESO1requ:resuseof€helatwtversmnof
the ENVSTD computer program. ENVSTD is the computer program in-
cluded in the ASHRAE 90.1 Standard.

History: Cr., Register, December, 1995, No. 480, eff. 4-1-96.

) Part 3 - Calculations and Standards

ILHR 63.17 Material properties. (1) When available, infor-
mation on thermal properties, performance of building en-
velope sections, and components and heat transfer shall
be obtained from ASHRAE Handbook, Fundamentals Vol-
ume, adopted in s. JLHR 51.25.

(2) (a) When the information is not available from
ASHRAE Handbook, Fundamentals Volume, the data
may be obtained from manufacturer’s information or labo-
ratory or field test measurements. If laboratory or field
test measurements are used for envelope heat transmis-
sion, they shall be obtained using one of the following test
methods adopted in s. ILHR 51.25.

1. GUARDED HOT PLATE: ASTM C 177;

2. HEAT FLOW METER: ASTM C 518;

3. GUARDED HOT BOX: ASTM C 236;

4. CALIBRATED HOT BOX: ASTM C 976; or
5. PIPE INSULATION: ASTM C 335.

(b) For foam plastic insulations that use a gas other
than air as the insulating medium, laboratory or field
tests shall be conducted on representative samples that
have been aged for the equivalent of 5 years or until the R-
Value has stabilized. The tests shall be conducted by an
independent third party and shall be submitted for de-
partment review and approval in accordance with s. ILHR
50.19.

History: Cr., Register, December, 1995, No. 480, eff. 4-1-96,

Register, December, 1995, No. 480

ILHR 63.18 Required calculation procedures. The follow-
ing procedures shall be used to calculate the thermal per-
formance of above- and below-grade envelope sections of
any building that is heated or mechanically cooled.

(1) OVERALL THERMAL TRANSMITTANCE (U,).The overall
thermal transmittance of the building envelope assembly
shall be calculated in accordance with the equation given
below.

U, = SUAJA,
= (U1A1 + U2A2 L UnAn)/Ao

where:

U, = The area-weighted average thermal transmittance
of the gross area of an envelope assembly; that is
the exterior wall assembly including fenestration
and doors, the roof and ceiling assembly, and the
floor assembly, Btu/heft%e°F.

A, = The gross area of the envelope assembly, f2.

Ui = The thermal transmittance of each individual path
of the envelope assembly, for example, the opaque
portion of the wall assembly, Btu/heft2°F. U; also
equals 1/Ri where Ri is the total resistance to heat
flow of an individual path through an envelope
assembly.

A; = The area of each individual element of the envel-
ope assembly, /2.

(2) THERMAL TRANSMITTANCE' (U;) OF AN INDIVIDUAL
PATH THROUGH AN ENVELOPE ASSEMBLY, The thermal
transmittance of each envelope shall be determined with
consideration of all major series and parallel heat flow
paths through the elements of the assembly and film coef-

- ficients. Compression of insulation shall be considered in

determining the thermal resistance.

(a) Thermal transmittance of opaque elements. The ther-
mal transmittance of opaque elements of assemblies shall
be determined using a series path procedure with correc-
tion for the presence of parallel paths within an element of
the envelope assembly such as wall cavities with parallel
paths through insulation and studs. An acceptable proce-
dure shall be used, as specified in Figure 63.18-1. Figure
63.18-2 illustrates a typical roof assembly.

AT
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ILHR 63.18

Figure 63.18-1 Calculation Procedures for Evaluating Major Series

and Parallel Heat Flow Paths

Acceptable Procedures for Determining Ui for Opaque Elements

Sheathing Framing
Metal Nonmetal
Metal on One or | Tests - Tests -
Both Sides s. ILHR 63.18.(2)(a) 1.a. s. ILHR 63.18 (2)(2) 1.a.
o Thermal Bridges - Series or Parallel Path -
s. ILHR 63.18 (2)(a) 1.c. s. ILHR 63.18 (2)(a) 2.
Nonmetal on Both | Tests - Tests -
Sides s. ILHR 63.18 (2)(a) l.a. 's. ILHR 63.18 (2)(a) 1.a.
Parallel Path Correction Factor - Series or Parallel Path -
s. ILHR 63.18 (2)(a) 1.b. s. ILHR 63.18 (2)(a) 2.
Zone Method -
s. ILHR 63.18 (2)(a) 1.d.

Figure 63.18-2 Calculation Procedure for Thermal Resistance
of a Typical Roof Assembly

CONSTRUCTION / 1

N

|

-— 6

~—,

EQUIVALENT CIRCUIT

Rcavity

Where 1/Re = (1 - % joist) + % Joist or Re =R cavity x F¢
Rcavity Rjoist

Re is the equivalent resistance of the element contacting the paralle] path. F is the parallel path

correction factor.

Register, December, 1995, No. 480
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ILHR 63.18

1. For envelope assemblies containing metal framing,
the U; shall be determined by using one of the following
methods:

a. Results from laboratory or field test measurements.
One of the procedures specified in s. ILHR 63.17 shall be
used.

b. The thermal resistance of those roof and wall assem-
blies listed in Tables 63.18-1 and 63.18-2 shall be cor-
rected using the following paraliel path correction factor
procedure: :

Considering the total resistance of the series path:
U= 1R,
Re=Ri+R,
where:
Ri= The total resistance of the envelope assembly.

Ri= The resistance of the series elements (fori =1 to
n) excluding the parallel path element(s)

Register, December, 1995, No. 480

Re= The equivalent resistance of the element contain-
ing the parallel path, the value of R, is:

Re = R-value of insulation x F,

The Parallel Path Correction Factors (Fc) may be obtained
from tests conducted using procedures listed in s. ILHR
63.17. Parallel Path Correction Factors for some envelope
assemblies are listed in Tables 63.18-1 and 63.18-2.

c. For elements with internal metallic structures
bonded on one or both sides to a metal skin or covering,
the calculation procedure specified in the ASHRAE Hand-
book, Fundamentals Volume, or specified in ASHRAE
90.1, or other procedure acceptable to the department
shall be used to include the effects of thermal bridges in
metal construction.

d. For elements other than those covered above, the
zone method described in the ASHRAE Handbook, Funda-
mentals Volume shall be used for calculation.

o,
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ILHR 62.18
Table 63.18-1
Roofs o

Parallel Path Correction Factors?
Bridged 0 5 10 | 151204} 25130 ] 35|40 { 45| 50 ] 55
R-Value S
Correction | 1.0 10961092 ]0.8810.85{0.8110.79{0.76|0.73]0.71 1 0.69 | 0.67
Factor

0.66-inch diameter cross members every 1 foot.

Table 63.18-2

Wall Sections With Metal Studs
Parallel Path Correction Factors

- 2Table values are based upon metal trusses with 4-foot spacing that penetrate the insulation, and

Size of

Gauge of Spacing of Cavity Insulation | Correction Effective Framing/Cavity
Members Stud” Framing, in. R-Value Factor R-Values

2x4 18-16 16 o.c. R-11 0.50 R-5.5
R-13 0.46 R-6.0

R-15 0.43 R-6.4

2x4 18-16 24 o.c. R-11 0.60 R-6.6
R-13 0.55 R-7.2

, R-15 0.52 R-7.8

2x6 18-16 16 o.c. R-19 0.37 R-7.1
R-21 0.35 R-7.4

2x6 18-16 24 o.c. R-19 045 R-8.6
R-21 0.43 R-9.0

2x8 18-16 16 o.c. R-25 0.31 R-7.8
2x8 18-16 24 o.c. R-25 0.38 R-9.6

* These factors can be applied to metal studs of this gauge or thinner.

2. For assemblies containing nonmetal framing, the U;
shall be determined from one of the laboratory or field test
measurements specified in s. ILHR 63.17 or from the
ASHRAE series-parallel method. Formulas in the
ASHRAE Handbook, Fundamentals Volume, shall be

used for these calculations.

227

3. The opaque portions of doors shall be considered to be
a part of the opaque wall assembly in the calculation of

the average thermal transmittance.

The

thermal

transmittance of the entire opaque door assembly
including the frame shall be included in the calculation.

Register, December, 1995, No. 480
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ILHR 63.18

Note 1: See Appendix A for sample U-values for doors and explanatory
information.

Note 2: See 5. ILHR 51.06 for thermal barrier requirements for foam
plastics.

(b) Thermal transmittance of fenestration. Values of Uy

shall be determined using one of the following methods: -

1. The National Fenestration Rating Council (NFRC)
100 Procedure for Determining Fenestration Product
Thermal Properties. The thermal performance values
shall be certified through the NFRC Fenestration

Register, December, 1995, No. 480

Thermal Performance Rating Certification and Labeling
Program as described in the NFRC Product Certification
Program LAP 1, PCP 1, and CAP 1.

2. The values for the appropriate product type given in
Table 63.18-3 may be used.

Note 1: Interpolation between tables for glazing other than 0°, 45° and
90° is acceptable.

Notez:hordertousethewmponentstanda:dsoptwnofs ILHR 63.15,
the U-value of fenestration must be 0.52 or less. .
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ILHR 63.18
Table 63.18-3, Part 1
Window U-Values
Glazing Type Aluminum Frame-- Aluminum Frame-- Wood or Vinyl
Single glazing no thermal break* thermal break* Frame
Glass 123 1.10 0.98
1/8 in. acrylic 1.16 1.03 0.92
Double glass, air filled
' 1/4 in, air space 078 0.65 0.55
3/8 in. air space 074 0.60 0.51
1/2 in. and greater 0.72 0.59 0.49
Doubie glass. low emissivity = 0.4 on surface 2 or 3
1/4 in. air space 0.73 - 0.59 0.50
3/8 in. air space 067 0.54 045
; 1/2 in. and greater 0.65 0.52 042
Double glass, low emissivity =0.15 on surface 2 or 3
1/4 in. air space 0.68 0.55 0.46
3/8 in. air space 0.62 0.48 0.39
1/2 in. and greater 0.60 046 0.37
Double glass. argon filled
/4 in. argon space 0.74 0.61 0.51
3/8 in. argon space 0.71 0.57 0.48
1/2 in. and greater 0.69 056 0.47
Double glass. low emissivity = 0.4 on surface 2 or 3, argon filled ‘
' 1/4 in. argon space 0.67 0.54 045
3/8 in. argon space 0.63 \ 049 0.40
. 1/2 in. and greater 0.62 0.48 0.39
Double glass. low emissivity = .15 on surface 2 or 3, argon filled
' 1/4 in. argon space 0.62 0.48 0.39
3/8 in. argon space 0.57 0.43 0.34
1/2 in. and greater 0.55 0.42 0.33
Double glazing, 1/8 in. acrylic or polycarbonate
1/4 in. air space 0.74 0.61 0.51
3/8 in. air space 0.71 057 - 0.48
1/2 in. and greater 0.69 0.56 ) 0.47
Double glazing, 1/4 in. acrylic or polycarbonate . . .
‘ ' 1/4 in. air sapce 0.71 0.57 0.48
3/8 in. air space 0.68 0.54 045
1/2 in. and greater 0.66 0.53 0:43
Triple glass ' . L
v 1/4 in. air space 0.64 0.50 . 0.41
3/8 in. air space 0.60 0.46 - 038
1/2 in. and greater 0.58 0.45 0.36
Triple glass or double glass with polyester film suspended in between, low emissivity = 0.15 on surface 2. 3.4, or 5
| 1/4in. air space 0.59 045 ; 037
3/8 in. air space 0.54 041 0.32
1/2 in. and greater 0.52 0.39 : 0.30
Triple glass, argon filled ) _
' 1/4 in. argon space 0.60 , 0.46 .. 038
3/8in. érgon space 0.57 ' 044 0.35
1/2 in. and greater 0.56 - 0.42: 2 0.34
Triple glass or double glass with polyester film suspended in between, low emissivity = 0.15 on surface 2, 3,4, or 5
‘ ’ : -1/4 in. argon space 0.54 041 . 032
3/8 in. argon space 0.51 0.37 0.29
1/2 in. and greater 0.50 0.36 - 0.28
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Table 63.18-3, Part II
Skylight U-Values - 45 Degree Slope

Giazing Type Aluminum Frame-- Aluminum Frame-- Wood or Vinyl
Single glazing . no thermal break* thermal break* Frame
' Glass 1.36 1.22 1.09
1/8 in. acrylic 1.29 1.14 1.02
Double glass, air filled =~ ‘
1/4 in. air space 0.88 0.74 0.63
3/8 in. air space 0.83 0.68 0.58
1/2 in. and greater 0.81 0.67 0.56
Double glass. low emissivity = 0.4 on surface 2 or 3
1/4 in. air space 0.82 0.67 0.57
3/8 in. air space 0.76 0.61 0.52
1/2 in. and greater 0.74 0.59 0.49
Double glass. low emissivity = 0.15 on surface 2 or 3
1/4 in. air space 0.77 0.63 0.53
3/8 in. air space 0.70 0.55 0.46
1/2 in. and greater 0.68 0.53 0.44
Double glass, argon filled '
1/4 in. argon space 0.83 0.69 0.58
3/8 in. argon space 0.80 0.65 0.55
1/2 in. and greater 0.78 0.64 0.54
Double ghss low emissivity = 0.4 on surface 2 or 3, argon filled
1/4 in, argon space 0.76 0.61 0.52
3/8 in. argon space 0.71 0.56 0.47
1/2 in. and greater 0.70 0.55 0.46
Double glass, low emissivity = 0.15 on surface 2 or 3, argon filled
1/4 in. argon space 0.70 0.55 0.46
3/8 in. argon space 0.65 0.50 0.40
1/2 in. and greater 0.63 0.49 0.39
Double glazing. 1/8 in. acrylic or polycarbonate
: 1/4 in. air space 0.83 0.69 0.58
3/8 in, air space 0.80 0.65 0.55
1/2 in. and greater 0.78 0.64 0.54
Double ‘glazing. 1/4 in. acrylic or polycarbonate : -
1/4 in. air sapce 0.80 0.65 0.55
3/8 in. air space 0.77 0.61 0.52
1/2 in. and greater 0.75 0.60 0.50
Triple glass ' ~
1/4 in. air space 0.72 0.57 0.48
3/8 in. air space 0.68 0.53 0.45
1/2 in. and greater 0.66 : 0.52 -0.43
Triple glass or double alass with polvester film suspended in between, low emissivity = 0.15 on surface 2, 3. 4, or' S
1/4 in, air space 0.67 0.52 0.44
3/8 in. air space 0.61 0.48 0.38
1/2 in. and greater ' 0.59 0.46 0.36
Triple glass, argon filled : ' ‘
1/4 in. argon space 0.68 0.53 0.45
3/8 in. argon space 0.65 0.51. 042
172 in. and greater 064 0.49 0.40
Triple glass or double. glass with polyester film suspended in between, low emissivity = 0.15 on surface 2. 3.4, or §
1/4 in. argon space 0.61 0.48 038
3/8in. argon space - 0.58 044 0.35
1/2 in. and greater 0.57 0.43 0:34
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Table 63.18-3, Part III
Skylight U-Values - Horizontal

Glazing Type Aluminum Frame--

Aluminum Frame--

ILHR 63.18

Wood or Vinyl

Single glazing no thermal break* thermal break* Frame
‘ Glass ; 1.38 1.25 112
1/8 in. acrylic 1.31 1.17 1.06
Double glass. air filled
1/4 in, air space : 0.91 0.77 0.67
3/8 in, air space 0.86 0.72 0.62
1/2 in. and greater 0.84 0.71 0.60
Doublc °lass low emissivity = 0.4 on surface 2 or 3
1/4 in, air space 0.85 0.71 0.61
3/8in. airspace - 0.79 0.65 0.56
1/2 in. and greater . 0.77 0.63 0.53
Double glass. low: emlssxvxty 0.15 on surface 2 or 3 ]
1/4 in. air space 0.80 0.67 0.57
-} 3/8 in, air space 0.74 0.59 0.50
| _1/2in. and greater " 0.72 0.57 0.48
Double glass. argon filled ' ;
1/4 in. argon space 0.86 0.73 062
3/8 in. argon space 0.83 0.69 - 0.59
1/2 in. and greater ‘ 0.81 0.68 0.58
. Double glass. low emissivity = 0.4 on surface 2 or 3, argon filled - )
1/4 in. argon space 0.79 - 0.65 0.56
3/8 in. argon space 0.75 0.60, ©.0.51
i 1/2 in. and greater 0.74 0.59 0.50
Double glass, low cmissivity = 0.15 .on surface 2 or 3, argon filled
1/4 in. argon space 0.74 0.59 0.50
1.3/8 in, argon space 0.69 0.54 - 044
1/2in.:and greater 0.67 0.53 0.43
Double clanng 1/8 in. acrylic or polycarbonate
- 1/4-in. air space - 0.86 - 0.73 0.62
3/8 in. air space 0.83 0.69 0.59
'1/2 in. and greater 0.81 0.68 0.58 .
Double glzmng 1/4 in. acryhc or po]ycarbonate ' ]
1/4 in. air sapce ‘ 0.83 0.69 0.59
3/8 in. air space : 0.80 - 0.65 0.56
1/2 in. and greater 0.78 0.64 0.54
* Triple glass e o
k 1/4 in. air space ' 0.76 0.61 0.52
3/8 in. air space 0.72 057 0.49
) 1/2 in. and greater 0.70 0.56 0.47
- Triple glass or double glass with polyester i film suspended in between, low cmlssxvxty =0.15 onsurface 2, 3,4,0r5
1/4 in, air space ; 0.71 0.56 048
3/8 in. air space 0.65 0.52 0.42
. : 1/2 in. and greater 0.63 0.50 0.40
Triple glass, argon filled :
1/4 in. argon space 0.72 0.57 0.49
-} 3/8.in. argon space : 0.69 0.55 046
-1/2 in. and greater - (.68 0.53 0.44
Triple g slase or double glass with polyester film suspended in between, low emissivity = 0.15 on surface 2. 3,4, or.5
1/4 in. argon space 0.65 0.52 042
3/8 in. argon space 0.62 048 0.39
047 0.38

1/2 in. and greater . 0.61
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*Note to Table 63.18-3: An aluminum thermal break framed window shall
incorporate the following minimum design characteristics:

a. The thermal conductivity of the thermal break
material shall be not more than 3.6 Btu-in/hrft2°F;

b. The thermal break material shall not be less than
0.210 inches; and

c. All metal framing members of the product to interior
and exterior air must incorporate a thermal break
meeting the criteria in a. and b. above..

(3) GROSS AREA OF ENVELOPE COMPONENTS. (a) Roof
assembly. The gross area of a roof assembly consists of the
total surface of the roof assembly exposed to outside air or
unconditioned spaces. The roof assembly shall be
considered to include all roof or ceiling components
through which heat may flow between indoor and outdoor
environments including skylight surfaces but excluding
service openings. For thermal transmittance purposes

- when return air ceiling plenums are employed, the roof or
 ceiling assembly shall not include the resistance of the
ceiling or the plenum space as part of the total resistance
of the assembly. '

(b} Floor assembly. The gross area of a floor assembly
over outside or unconditioned spaces consists of the total
surface of the floor assembly exposed to outside air or
unconditioned space. The floor assembly shall include all
floor components through which heat may flow between

indoor and outdoor or unconditioned space environments. -

(c) Exterior walls. The gross area of exterior walls
enclosing a heated or cooled space is measured on the
exterior and consists of the opaque wall including

between-floor spandrels, peripheral edges of flooring,

window areas including sash, and door areas, but
excluding vents, grilles, and pipes.

(4) SeapNG cOEFFICENTS. The Shading Coefficient
(SCy) for fenestration shall be obtained from the ASHRAE
Handbook, Fundamentals Volume or from manufacturer’s
test data. SC; is the Shading Coefficient of the
fenestration including permanently installed internal and
external shading  devices but excluding the effect of
external shading projections, which is calculated
separately. The Shading Coefficient used for louvered
shade screens shall be determined using a profile angle of
30° as found in the ASHRAE Handbook, Fundamentals
Volume. : Co

Note: Manufacturers should be able to provide shading coefficients for
their products,

History: Cr., Register, December, 1995, No. 480, eff. 4-1-96.

ILHR 63.19 Prohibition of heated sidewalks. The installa-
tion or use of heated sidewalks is prohibited as specified
in s. 101.124, Stats.

Note: Section 101.124, Stats., reads as follows:

101.124 Heated Sidewalks Prokibited. In this secti
troffic surface” means any sidewalk, ramp, stair, stoop, step, entrance way,
plaza or pedestriar bridge rot fully enclosed within a building and “heated”
means heated. by electricity or energy derived from the combustion of fossil

“exterior pedestrian

fuels, but not including the use of waste thermal energy. “Exterior pedestrian
troffic surface” does not include any means of ingress or egress by the physi-
cally disabled required under s. 101.13 (2). No person may corstruct a
heated exterior pedestrian troffic surface. The department or any city, vil-
lage, town or county is prokibited from approving any plan under s, 101.12
which includes such heated surface. The department shall order any existing
heated exterior pedestrian traffic surface in operation to be shut off. This

Register, December, 1995, No. 480

section does not apply to any inpatient health cere facility as defined in s.
50.135 (1), or community-based residential facility, as defined in s. 50.01
(1g).

History: Cr., Register, December, 1995, No. 480, eff. 4-1-96.

ILHR 63.20 Equipment efficiencies. History: Cr. Register, May,
1978, No. 269, eff. 7-1-78; am. tables A, C, D and E, Register, January, 1980,
No. 289, eff. 2-1-80; reprinted to correct error in (1) (b), Register, June, 1983,
No. 330; r. and recr. tables A, C and E, am. tables B, D, and F, Register,
December, 1983, No. 336, eff. 1-1-84; r., Register, December, 1995, No.
480, eff. 4-1-96.

Subbhaptér IV — Equipment and Systems

PART 1 — Equipment Efficiencies

ILHR 63.20 Minimum equipment efficiencies. (1) Space
heating or cooling equipment that is not covered by 10
CFR Part 430, Energy Conservation Program for Con-
sumer Products, shall have 2 minimum efficiency at the
specified rating conditions not less than the values given
in ASHRAE 90.1, section 10.4.1.

Note: Equipment that is covered by the federal regulation 10 CFR Part
430 is not included under the scope of this code. Efficiencies required by
that standard are reprinted in Appendix A. Efficiencies required by
ASHRAE 90.1-1989 are also printed in Appendix A.

(2) Equipment ratings shall be certified under a nation-
ally recognized certification program or rating procedure
or data furnished by the equipment manufacturer to show
compliance with the minimum efficiency requirements.

Notes The following certification programs are accepted by the depart-
ment: GAMA and ARL

(3) Compliance with minimum efficiency requirements
specified for HVAC equipment shall include compliance
with part-load requirements where indicated as well as
standards for full-load requirements. The part-load effi-
ciency shall be determined as specified in the ARI stan-
dards specified in ASHRAE 90.1.

(4) Space heatmg or coolmg equipment used to provide

-additional functions such as water heating for plumbing,

as part of a combination or integrated system shall comply
with minimum performance requirements for the appro-
priate space heating or cooling equipment category.

(5) Equipment providing water heating for plumbing
that is used to provide additional functions, such as space
heating, as part of a combination or integrated system
shall comply with minimum performance requirements

for water heating equipment as specified in s. ILHR 84.20
5) (). '

(6) Combination space and plumbing water heating
equipment may only be used when at least one of the
following conditions is met:

(a) The annual space heating energy is less than 50% of
the annual water heating energy for plumbing.

(b) The energy input or storage volume of the combined
boiler or water heater is less than twice the energy input
or storage volume of the smaller of the separate boilers or
water heaters otherwise required.

(c) The combined system uses no more energy than sep-

- arate systems that meet the requirements of this section.

(d) The input to the combined boiler or water heater
system is less than 150,000 Btu/h.

P
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Note: See s. ILHR 64.22 (10) for additional requirements for combined
systems.

(7) Equipment that is not used for comfort cooling or
comfort heating is ezempt from the energy efficiency re-
quirements of this chapter.

Note: Omission of minimum performance requirements for certain clas-
ses of HVAC equipment does not preclude use of that equipment.

History: Cr., Register, December, 1995, No. 480, eff. 4-1-96,
ILHR 63.21 Controls. History: Cr. Register, May, 1978, No. 269, eff. 7-
1-78; 1. (1) (intro.) and am. (1) (d), Register, January, 1980, No. 289, eff, 2-1-

80; r. (3), Register, December, 1981, No. 312, eff. 1-1-82; r., Register,
December, 1995, No. 480, eff. 4-1-96.

ILHR 63.21 Field-assembiled equipment and components.
‘When components such as indoor or outdoor coils are used
from more than one manufacturer as parts of air-condi-
tioning or heating equipment, component efficiencies shall
be specified based on data provided by the component
manufacturers.

History: Cr., Register, December, 1995, No. 480, eff. 4-1-96.

ILHR 63.22 Insulation. History: Cr. Register, May, 1978, No. 269, eff.
7-1-78; am. Register, January, 1980, No. 289, eff. 2-1-80; am. (1) (a), Regis-
ter, December, 1981, No. 312, eff. 1-1-82; r. and recr. table, Register, Decem-
ber, 1983, No. 336, eff. 1-1-84; r., Register, December, 1995, No. 480, eff.
4-1-96.

ILHR 63.22 Equipment controls. (1) Heat pumps equipped'

with supplementary heaters shall be installed with con-
trols to prevent heater operation when the heating load
can be met by the heat pump, except under the conditions
listed below:

(a) Where it can be shown that supplementary heating
reduces energy consumption.

(b) Supplementary heater operation is permitted during
short transient periods of less than 15 minutes during
defrost cycles.
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(2) The setback recovery and tempering of indoor air
during defrost cycles shall be controlled so as to minimize
use of supplemental heat.

History: Cr., Register, December, 1995, No. 480, eff. 4-1-96.

TLHR 6323 Cooling with outdoor air in conmjunction with
mechanical cooling systems (economizer cycle) History: Cr. Register,
May, 1978, No. 269, eff. 7-1-78; am. (1) (a), Register, January, 1980, No. 289,
eff. 2-1-80; renum. (1) (a) to be (2) and am. Register, January, 1994, No. 457,
eff. 2-1-94; r., Register, December, 1995, No. 480, eff. 4-1-96.

PART 2 — System Design

ILHR 63.23 Load calculations for sizing. (1) CALCULATION
ProcepURES. Heating and cooling system design loads for
the purpose of sizing systems and equipment shall be de-
termined in accordance with the procedures described in
the ASHRAFE Handbook, Fundamentals Volume, or a sim-
ilar computation procedure approved by the department.
For those design parameters addressed in subs (2) to (7),
the values specified shall be used.

Note: This section does not require the installation of cooling equipment.

(2) InpOOR DESIGN conDITIONS. The winter indoor de-
sign temperature is specified in Table 64.05. When air
conditioning is provided in accordance with s. ILHR 64.06
(2) (b), the summer indoor design temperature is 78°F or
lower.

'(3) OUTDOOR DESIGN CONDITIONS. Outdoor design tem-
peratures may be taken from either Figure 63.23 or
ASHRAE 90.1.
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Figure 63.23
Outdoor Design Conditions

Winter Summer
Design Temp.  Dry Bulb Wet Bulb
Zone °B) 3) (°F)
1 -25 86 75%
2 -20 87 75
3 ) -15 87 75
4 -10 89 77

*Exception: For Douglas, Bayfield, Ashland and Iron Counties, use 70°F summer wet bulb
design temperature.

e
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(4) VeENTILATION. Outdoor air ventilation loads shall be
based on ventilation rates specified in s. ILHR 64.05.

(5) EnveLOPE. Envelope heating and cooling loads shall
be based on envelope characteristics such as thermal con-
ductance, shading coefficient, and air leakage consistent
with the values used to demonstrate compliance with
subch. I

(6) Lrcarvg. Lighting loads shall be based on actual
design lighting levels or power budgets consistent with
subch. V. Lighting loads may not be included for the pur-
pose of calculating design heating loads.

(7) PIck-UP LOADS. Transient loads such as warm-up or
cool-down loads which occur after off-hour setback or
shutoff may be calculated from' principles based on the
heat capacity of the building and its contents, the degree
of setback, and desired recovery time; or may be assumed
to be up to 30% for heating and 10% for cooling of the
steady-state design loads.

History' Cr., Register, December, 1995, No. 480, eff. 4-1.96.

ILHR 63.24 Maintenance. History: Cr. Register, May, 1978, No. 269,
eff. 7-1-78; r., Register, December, 1995, No. 480, eff. 4-1-96.

ILHR 63.24 System and equipment sizing. HVAC systems
and equipment shall be sized to provxde the minimum
space and system loads calculated in accordance with s.
ILHR 63.23.

History: Cr., Register, December, 1935, No. 480, eff. 4-1-96.

ILHR 63.25 Separate air distribution systems. (1) Except
as provided in sub. (2), zones with special process temper-
ature requnements hunud1ty requirements, or both, shall
“ be served by air distribution systems separate from those

serving zones requiring only comfort conditions; or shall
include supplementary provisions so that the primary sys-
tems may be specifically controlled for comfort purposes
only.

(2) - As an exception to sub. (1), zones requiring only
comfort heating or comfort cooling that are served by a
system ‘primarily used for process temperature and hu-
‘midity control need not be served by a separate system if
the total supply air to these comfort zones is no more than
25% of the total system supply air or the total conditioned
floor area of the zones is less than 1,000 square feet.

History: Cr., Register, December, 1985, No. 480, eff. 4-1.96.

ILHR 63.26 Temperature controls. (1) SYSTEM CONTROL.
Each HVAC system shall include at least one temperature
control device.

(2) ZoNE conTROLS. (a),1. Except as provided in subd. 2.,
the supply of heating and cooling energy to each zone
shall be controlled by individual thermostatic controls re-
sponding to temperature within the zone.

2. Independent perimeter systems that are designed to
offset only envelope heat losses or gains or both may serve
one or more zones also served by an interior system with
the following limitations:

a. The perimeter system shall include at least one ther-
mostatic control zone for each building exposure having
exterior walls facing only one orientation for 50 contigu-
ous feet or more; and
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b. The perimeter system heating and cooling supply
shall be controlled by thermostats located within the
zones served by the system.

(b) Where used to control comfort heating, zone thermo-
static controls shall be capable of being set locally or re-
motely by adjustment or selection of sensors down to 55°F
or lower.

(c) Where used to control comfort cooling, zone thermo-
static controls shall be capable of being set locally or re-
motely by adjustment or selection of sensors up to 85°F or

ioher. :

(d) Ezcept as provided in subds. 1. to 3., zone thermo-

‘'static controls used to control both comfort heating and

cooling shall be capable of providing a temperature range,
or deadband, of at least 5°F within which the supply of
heating and coohng energy to the zone is shut oﬁ' or re-
duced to a minimum.

1. Deadbands are not required for special occupancy,

 special usage, or code-required systems where deadband

controls are not appropriate.

"2. Deadbands are not required for buildings complying
with the ASHRAE energy cost budget method under
subch. VII if, in the proposed building energy analysis,
heating and cooling thermostat set-points are set to the
same value between 70°F and 75°F inclusive and assumed
to be constant throughout the year.

3. Deadbands may be omitted for thermostats that have
manual changeover between heating and cooling modes.

History: Cr., Register, December, 1995, No. 480, eff. 4-1-96.

ILHR 63.27 Zone controls. (1) ZONE HEATING AND COOL-
ING. Except as provided in sub. (2), zone thermostatic and
bumidistatic controls shall be capable of operating in se-
quence to supply heating and cooling energy to the zone.
Such controls shall prevent:

* (a) Reheating;

.(b) Recooling;

(c) Mixing or simultaneous supply of air that has been
previously mechanically heated and air that has been pre-
viously cooled, either by mechanical refrigeration or by
economizer systems; or

(d) Other simultaneous operation of heating and cooling
systems to the same zone.

(2) ZONE HEATING AND COOLING EXEMPTIONS. The fol-
lowing systems and zones are exempt from this section:

(a) Variable air volume (VAV) systems which, during
periods of occupancy, are designed to reduce the air sup-
ply to each zone to a minimum before reheating, recooling,
or mixing takes place. This minimum volume shall be no
greater than the largest of the following:

1. 30% of the peak supply volume;

2. The minimum required to meet ventilation require-
ments of s. ILHR 64.05;

3. 0.4 cfm/square foot of zone conditioned floor area.

(b) Zones where special pressurization relationships or
cross-contamination requirements are such that the cost
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of controls for variable air volume systems exceeds the
value of the energy saved, such as some areas of hospitals
and laboratories.

(c) Where at least 75% of the energy for reheating or for
providing warm air in mixing systems is provided from a
site-recovered or site-solar energy source.

(d) Zones where specified humidity levels are required
to satisfy process needs, such as computer rooms and mu-
seums. ,

(e) Zones with a peak supply air quantity of 150 cfim or
less.

(f) Multiple reheat systems serving multiple zones,
other than those employing variable air volume for tem-
Pperature control, that are provided with controls that will
automatically reset the system cold air supply to the high-
est temperature level that will satisfy the zone requiring
the coolest air.

" (g) Dual duct and multizone systems that are provided
with controls that will automatically reset:

1. The cold duct air supply to the highest temperature
that will satisfy the zone requiring the coolest air; and

2.,'I;he hot duct air supply to the lowest temperature
that will satisfy the zone requiring the warmest air.

(h) Systems in which heated air is recooled, directly or
indirectly, to maintain space temperature that are pro-
. vided with controls that will automatically reset the tem-
perature to which the supply air is heated to the lowest
level that will satisfy the zone requiring the warmest air.

() A multiple zone heating, ventilating and air-condi-
tioning system that employs reheating or recooling for
control of not more than 5,000 cfin or 20% of the total
supply air of the system, whichever is less.

(3) OFF-HOUR CONTROLS, Except as provided in pars. (a)
to (¢), mechanical HVAC systems shall be equipped with
automatic controls capable of accomplishing a reduction of
energy use through control setback or equipment shut-
down during periods of nonuse or alternate use of the
zones served by the system. The following systems are
exempt from this subsection: o

Register, December, 1995, No. 480
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(a) Systems serving areas expected to operate continu-
ously;

(b) Where it can be shown that setback or shutdown will
not result in a decrease in overall building energy costs; or

(c) Equipment with full load demands of 2 KW or 6826
Btu/h or less may be controlled by readily accessible man-
ual off-hour controls.

History: Cr., Register, December, 1995, No. 480, eff. 4-1-96.

ILHR 63.28 Humidity control. If a system is equipped with
a means for adding moisture to maintain specific humid-
ity levels in a zone or zones, a humidistat shall be pro-
vided. ’

History: Cr., Register, December, 1995, No. 480, eff. 4-1-96.

ILHR 6329 Insulation, materials and construction. (1)
GENERAL. Insulation required by subs. (2) and (3) shall be
suitably protected from damage. :

Note: Insulation should be installed in accordance with practices accept-
able to the department such as MICA Commercial and Industrial Insulation
Standards.

(2) PrervG INSULATION. Except as provided in pars. (a) to
(c), recirculating plumbing system piping, plumbing pip-
ing in the first 8 feet from storage tanks for noncirculating
sytems, any piping served by a self-regulating electric
heating cable, HVAC system piping, and related HVAC
fluid conveying conduit, such as heat exchanger bodies,
shall be thermally insulated in accordance with Table
63.29-1 or equivalent. The following piping or conduit is
exempted from this subsection: ‘

(a). Factory-installed piping or conduit within HVAC
equipment tested and rated in accordance with s. ILHR
63.20. .

(b) Piping or conduit for which no insulation is specified
in Table 63.29-1. : : o

(c) Where it can be shown that the heat gain or heat loss

to or from piping or conduit without insulation will not

increase building energy use. :

Note: For equivalent insulation levels using alternative insulation types,
the calculation procedure specified in A63.29 of Appendix A is acceptable to
the department.

e~
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*For minimum thicknesses of alternative insulation types, see Appendix A. »
bPlumbmgpxpmgsystansthhoutaheettmptopreventcntulahonduetonatux-aleonvectxonshallbeeons:deredmrctﬂahngsystems

"I‘hereqmmdmmmumth:cknessesdonotmmderwatervaportransmssxonandcondensatmn.Addmonalmsulahon,vaporretarders,oiboth,maybe
required to Limit watervaportmnsmssmn and condensation.
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' Table 63.29-1
Plumbing and HVAC Piping Minimum Insulation (in.)3,b
- Fluid Nominal Pipe Diameter (in.) Insulation Conductivity
Operating Conductivity Range | Mean Rating
Temperature | 1and | 1-11/4 | 2-1/2 | 5and 6 { 8and Btuein./(heft’*°F) | Temperature
Range, °F Less to 2 to4 up °F
Hot Systems (Steam, Steam Condensate, and Hot Water)
‘Above 350 25 25 3.0 35 | 35 0.32-0.34 250
251-350 20 25 25 35 35 -0.29-0.31 200
201 - 250 1.5 1.5 20 | 20 35 0.27-0.30 150
141 - 200 1.5 1.5 1.5 | 15 1.5 0.25-0.29 125
105 - 140 1.0 1.0 1.0 1.5 1.5 0.24-0.28 100
80-104 - 0.5 0.5 0.5 1.0 1.0 0.24 - 0.28 100
Cold Systems (Chilied Water, Brine, and Refrigerant) )
.40-55 0.5 0.75 1.0 1.0 1.0 0.23-0.27 75
-Below 40 1.0 1.5 1.5 1.5 1.5 | 0.23-0.27 75

) AIR—HAN'DLING SYSTEM INSULATION. All air-handling ducts and plenums installed as part of an HVAC air distribu-
tion system shall be thermally insulated in accordance with Table 63.29-2, except where it can be shown that the heat
gain to or heat loss from ducts without insulation will not increase building energy use.

Table 63.29-2

Minimum Duct Insulation?

Cooling® Heating®

Duct Insulation R-Value® Insulation R-Value®
Location (heft*°F)/Btu (heft’°F)/Btu
Exterior of
Building 5.0 9.0
Interior®

Td’<15 None Required None Required

40 > Td*>15 3.3 3.3
Td>40 5.0f 5.0f
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*Insulation R-values shown are for the insulation as installed and do not include film resistance. The required minimum thicknesses do not consider water

vapor transmission and condensation. Additional insulation, vapor retarders

, or both, may be required to limit vapor transmission and condensation. For

ducts which are designed to convey both heated and cooled aix, duct insulation shall be as required by the mast restrictive condition. Where exterior walls
are used as plenum walls, wall insulation shall be as required by the most restrictive condition of this section or Subchapter II.

"Coolingductsarethosed&ignedtoconveycooledaix-orretumductsinsuchsystems..
"Heaﬁngductsarethosed%ignedtoeonveybeatedaironebxnductsinsuchsystems..

4insulation resistance measured on a horizontal plane in accordance with ASTM C518 at a mean temperature of 75°F at the installed f.hxckn%s
‘TDisdeﬁnedasthetemperaturediﬁ‘etenceatdesigneandiﬁons(sees.H.HRG&%)betweenthespaeewithinwhicbtheductislocatedandthedaignair

temperature in the duct,

fIn:sulai:ionresistaneet‘mrrm:mui:s %o terminal devices less than 10 feet in length need not exceed 3.3 (h f2 “F¥Btw.
#Interior ducts include any ducts inside the building thermal envelope. Exterior ducts include ducts in unconditioned spaces such as crawlspaces and attics.

History: Cr., Register, December, 1995, No. 480, eff. 4-1-96.

 ILHR 63.30 Purpose. History: Cr. Register, May, 1978, No. 269, eff. 7-
1-78; r., Register, December, 1995, No. 480, eff. 4-1-96.

ILHR 63.31 Waterheaﬂers,storagetanksandboﬂem.mstory: Cr.
Register, May, 1978, No. 269, eff. 7-1-78; r., Register, December; 1995,
No. 480, eff. 4-1-96.

ILHR 63.31 Economizer controls. (1) Except as provided
in sub. (2), each fan system shall be designed and capable
of being controlled to take advantage of favorable weather
conditions to reduce mechanical cooling requirements.
The system shall include either of the following:

(@) A temperature or enthalpy air economizer system
which is capable of automatically modulating outside air
and return air dampers to provide 100% of the design
supply air quantity as outside air for cooling;

(b) A water economizer system which is capable of cool-
ing supply air by direct evaporation, indirect evaporation,
or both. Such a system shall be designed and capable of
being controlled to provide 100% of the system
cooling load at outside air temperatures of 50°F dry-bulb/
'45°F wet-bulb and below.

(2) The following systems are exempt from this subsec-
tion: )

(a) Individual fan-cooling units with a supply capacity
of less than 2,000 cfm or a total system cooling capacity of
less than 62,000 Btu/hour for split systems or less than
55,000 Btu/hour for all other types. The total capacity of
all such units complying by use of this exception shall not
exceed 600,000 Btu/hour per building or 10% of the total
installed cooling capacity, whichever is larger;

(b) Systems with air or evaporatively cooled condensers
for which it can be shown that the use of outdoor air
cooling affects the operation of other systems, such as
humidification, dehumidification, or supermarket refrig-
eration systems, so as to increase overall building energy
costs;

Note: Other areas that may use controlled humidification or dehumidifi-
cation are computer rooms, museums, library stacks and drafting rooms.

Regi;ter, December, 1995, No. 480

(c) Where the overall building energy use resulting from
alternative designs, such as internal to external zone heat
recovery systems, can be shown to be less than those re-
sulting from an economizer system.

History: Cr., Register, December, 1995, No. 480, eff. 4-1.96.

ILHR 63.32 Conservation of hot water. History: Cr. Register, May,
1978, No. 269, eff. 7-1-78; aw. (1) and (2), Register, Jannary, 1980, No. 289,
eff. 2-1-80; am. (2), Register, October, 1994, No. 466, off. 11-1-84; r. Regis-
ter, December, 1995, No. 480, eff. 4-1-96,

ILHR 63.32 Electrical motors. (1) Any permanently wired
motor that meets all of the criteria specified in pars. (a)
through (g) shall meet the efficiency requirements speci-
fied in Table 63.32 and the requirements of this section.

(a) The motor is used in a HVAC fan or pumping sys-
tem;

(b) The motor is polyphase;
(c) The motor is one horsepower or more;

(d) The motor is a design A or B squirrel-cage, foot-
mounted, T-frame induction motor that has synchronous
speeds of 3600, 1800, 1200, and 900 rpm;

(e) The motor is expected to operate more than 1000
hours per year;

(f) The motor is not a multispeed motor used in a system
designed to use more than one speed; and

(g) The motor is not a component of equipment that
meets the efficiency requirements of s. ILHR 63.20 and
the motor input is included in the determination of the
equipment efficiency. :

(2) The motor nameplate shall list the minimum nomi-
nal full-load motor efficiency. '

. Note: Motors that are classified as “energy efficient” under the National
Electric Manufacturer’s Association Standard MG 12.55, dated 3-14-91, are
acceptable to the departinent as meeting the efficiency requirements of this
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ILHR 63.32
Table 63.32
Minimum Acceptable Nominal Full-Load Motor Efficiency
For Single-Speed Polyphase Squirrel-Cage Induction Motors
Having Synchronous Speeds of 3600, 1800, 1200 and 990 rpm
. .. . Full:Looad Efficiencies“—Open Motors .. '
HP 2-Pole 4-Pole 6-Pole 8-Pole
1 Nominal | Minimum | Nominal | Minimum | Nominal | Minimum | Nominal | Minimum
Efficiency | Efficiency | Efficiency | Efficiency | Efficiency | Efficiency | Efficiency | Efficiency
1.0 - e 825 815 80.0 78.5 74.0 72.0
1.5 82.5 81.5 84.0 82.5 84.0 82.5 75.5 74.0
2.0 84.0 825 84.0 825 85.5 84.0 85.5 84.0
3.0 84.0 82.5 86.5 85.5 86.5 85.5 86.5 85.5
- 50 85.5 - 84.0 87.5 86.5 87.5 86.5 875 86.0
75 87.5 86.5 88.5 87.5 88.5 87.5 88.5 87.5
" 10.0 88.5 875 89.5 885 90.2 89.5 89.5 88.5
“ 150 - 89.5 88.5 91.0 90.2 90.2 89.5 89.5 88.5
20.0 90.5 89.5 91.0 90.2 91.0 90.2 90.2 89.5
25.0 91.0 90.2 91.7 91.0 91.7 91.0 90.2 89.5
30.0 91.0 90.2 924 91.7 924 91.7 91.0 90.2
40.0 91.7 91.0 93.0 924 93.0 92.4 91.0 90.2
50.0 92.4 91.7 93.0 924 93.0 924 91.7 91.0
60.0 93.0 924 93.6 93.0 93.6 93.0 924 91.7
75.0 93.0 924 941 93.6 93.6 93.0 93.6 93.0
100.0 93.0 924 94.1 93.6 94.1 93.6 93.6 93.0
©125.0 93.6 93.0 - 94.5 94.1 94.1 93.6 93.6 93.0
150.0 93.6 93.0 95.0 94.5 94.5 94.1 93.6 93.0
200.0 94.5 94.1 95.0 94.5 94.5 94.1 93.6 93.0
" Full-Load Efficiencies—Enclosed Motors.~ . '
HP 2-Pole 4-Pole 6-Pole / 8-Pole
Nominal- | Minimum | Nominal | Minimum | Nominal | Minimum | Nominal- | Minimum
Efficiency | Efficiency | Efficiency | Efficiency | Efficiency | Efficiency | Efficiency | Efficiency
1.0 75.5 74.0 82.5 815 80.0 78.5 74.0 S 7200
1.5 82.5 815 84.0 825 85.5 84.0 77.0- 1. 755
20 84.0 82.5 84.0 825 86.5 85.5 82.5 81.5
3.0 85.5 -84.0 87.5 86.5 87.5 86.5 84.0 825
5.0 87.5 86.5 87.5 86.5 87.5 86.5 85.5 84.0
7.5 88.5 87.5 89.5 88.5 89.5 88.5 85.5 84.0
10.0 89.5 88.5 89.5 88.5 89.5 88.5 88.5 87.5
15.0 90.2 89.5 91.0 90.2 90.2 89.5 88.5 875
20.0 90.2 89.5 91.0 90.2 90.2 89.5 89.5 88.5
25.0 91.0 90.2 924 91.7 91.7 91.0 89.5 . 88.5
30.0 91.0 90.2 92.4 91.7 91.7 91.0 91.0 90.2
40.0 91.7 91.0 93.0 924 93.0 92.4 - 91.0 90.2
50.0 924 91.7 93.0 924 93.0 92.4 91.7 91.0
60.0 93.0 924 93.6 93.0 93.6 93.0 91.7 91.0
75.0 93.0 924 94.1 93.6 93.6 93.0 93.0 92.4
100.0 93.6 93.0 94.5 94.1 94.1 93.6 93.0 - 924
125.0 94.5 94.1 94.5 94.1 94,1 93.6 936 93.0
150.0 94.5 94.1 95.0 94.5 95.0 94.5 93.6 93.0
200.0 95.0 94.5 95.0 94.5 95.0 94.5 94.1 93.6

s'\admin\wp\codecomm\ch63comm.doc
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ILHR 63.32

ILHR 63.33 Insulation. History: Cr. Register, May, 1978, No. 269, eff.
7-1-78; cr. (2) (a), Register, May, 1980, No. 293, eff. 6-1-80; am. (2), Register,
December, 1983, No. 336, eff. 1-1-84; r., Register, December, 1995, No.
480, eff. 4-1-96.

Subchapter V —
Lighting Power

ILHR 63.40 Scope. Sections ILHR 63.41 to 63.51 shall
apply to the following rooms, spaces and areas:

(1) Interior spaces of buildings;

(2) Building exteriors and exterior areas such as en-
trances, exits, loading docks; and

(3) Roads, grounds, parking, and other exterior areas

where lighting is energized through the building electrical
service.

Note: See Appendix for worksheets.
History: Cr., Register, December, 1985, No. 480, eff. 4-1-96.

" YLHR 63.41 Lighting. History: Cr. Register, May, 1978, No. 269, eff. 7-
1-78; am. (1) and (2), Register, December, 1981, No. 312, eff. 1-1-82; r.,
Register, December, 1995, No. 480, eff. 4-1-96.

ILHR 63.41 Exterior lighting power requirement. The exte-
rior lighting power of a building or a group of buildings in
a multibuilding facility calculated in accordance with s.
EI-IRG342sha11benogreaterthanthehghtmgpower
allowance calculated in accordance with s. ILHR 63.43.

History: Cr., Register, December, 1995, No. 480, eff. 4-1-96.

ILHR 63.42 Lighting control. History: Cr. Register, May, 1978, No.
269, eff. 7-1-78; r. and recr., Register, December, 1981, No. 312, eff. 1-1-82;
r.,Reg:ster,Deeemba- 1995 No.480,eﬁ.4—1-96.

ILHR 63.42 Calculation of exterior lighting power. The cal-
culated exterior lighting power is the sum of the power for
all exterior luminaires that are included in the scope of
this subchapter, s. ILHR 63.40, mmusthepowerforex—
empted exterior lighting specified in subs. (1) to (6).

(1) Task lighting for outdoor activities such as manufac-
turing, commerce, and processing facilities;

(3) Lighting for outdoor athletic facilities, including
playing and seating areas;

(4) Lighting for dwelling units that is controlled within
the dwelling unit;

(5) Exit way or egress lighting required by s. ILHR
73.21 that has switching regulated by Article 700 of the
National Electrical Code as adopted by reference in Ch.
ILHR 16; and.

(6) Lighting that has a minimum efficacy of 30 lumens
per watt for lamps under 30 watts, and 60 lumens per
watt for sources 30 watts and greater.

Higtory: Cr., Register, December, 1995, No. 480, eff. 4-1-96,

ILHR 63.43 Exterior fighting power allowance. (1) CaLcu-
LATION METHOD. The exterior lighting power allowance for
a building or a multibuﬂdmgfacxhty:sthe sum of all the
allowed lighting powers for all exterior areas. The lighting
power for each area is calculated by multiplying the unit
power allowance from Table 63.43 by the applicable

length or area.

(2) APPLICABLE AREAS AND LENGTHS. The applicable ar-
eas and lengths used with Table 63.43 to calculate the
exterior lighting power allowance are described in pars.
(a) to (d).

(a) Horizontal areas of grounds, driveways, lots, gar-
dens or parks may be calculated as if they were flat, or the
actual area of the surfaces of contours may be used.

(b) Canopied areas are the area of the horizontal surface
under the canopy. A canopy includes an exterior awning,
soffit or ornamental or functional structure signifying a
main enfrance to a building.

(c) The linear length of door openings is measured in
plan view and includes the door opening only. Sidelights
and other portions of the door which do not open are not
included.

(d) The applicable area of the building facade includes
all vertical and horizontal areas that are intended to be
illuminated.

(2) Lighting power for theatrical productions;

<Table 63.43
; Exterior Lighting Unit Power Allowances

Area Description Alowances
Exit (with or without canopY) ::..veiveeeeiveiiieionaeeneuneannnnnnns 25 W/lin ft of door opening
Entrance (without canopy) .............. eeeeereassirececeeaatcarnann 30 W/lin ft of door opening
Entrance (with canopy)

High traffic (retail, hotel, airport, theater, ete.) .................. 10 W/ of canopied area

Light traffic (hospital, office, school, etc.) .......coeeeeeionsn.... 4 W/2 of canopied area
Loading area ..o.iueeeiiiiie e e aaeaas 0.40 W2
Loading door ...... S 20 W/lin ft of door opening
Building exterior surfacw/facades ................................... 0.25 W/Rt? of surface area to be ﬂlu.mmabed
Storage and nonmanufacturing work areas ...........c............ 0.20 W/?
Other activity areas for casual use such as picnic

grounds, gardens, parks and other landscaped areas ............. 0.10 W2
Private drivewaysAWalkWays «...eeeereeeeeeceeeeeeeeeaeannensneenn 0.10 W/ft2
Public driveways/WalkWays .....ueeeeeeeueeeeeieennsnnnnnnnennnnnnns 0.15 W/it2
Private parking Iots -...covueiiiiniiiiieiii e aannnn, 0.12 W2
Public parking 1068 - -cevuueiininerentiee it eearaaannaanns 0.18 W/t?

Register, December, 1995, No. 480
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History: Cr., Register, December, 1995, No. 480, eff. 4-1-96.

ILHR 63.44 Interior lighting power requirement. The inte-
rior lighting power of a building calculated in accordance
with s. ILHR 63.45 shall be no greater than the interior
lighting power allowance calculated in accordance with s.
ILHR 63.46.

History: Cr., Register, December, 1995, No. 480, eff. 4-1-96.

ILHR 63.45 Calculation of interior lighting power. The cal-
culated interior lighting power of a building is the total
watts of all interior luminares including, but not limited
to, track and flexible lighting systems, lighting that is
integral with modular furniture, movable displays and
cabinets, and internally illuminated case work for task or
display purposes, minus any adjustments allowed under
subs. (1) through (4).

(1) MULTIPLE INTERLOCKED LIGHTING SYSTEMS SERVING
A Space. When multiple interlocked lighting systems
serve a space, the watts of all systems except the system
with the highest wattage may be excluded from the calecu-
lated lighting power if:

(a) The lighting systems are interlocked to prevent si-
multaneous operation; or

(b) The lighting systems are controlled by a preset dim-
ming system or other device that prevents simultaneous

241
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operation of more than one lighting system, except under
the direct control of authorized personnel.

(2) REDUCTION OF WATTAGE THROUGH CONTROLS. The
watts of any luminaire that is controlied may be reduced
by the number of watts times the applicable power adjust-
ment factor from Table 63.45 if

(a) The control complies with s. ILHR 63.51; and

(b) At least 50 percent of the light output of the lumi-
naire is within the applicable space listed in Table 63.45;
and

(c) Except as noted in Table 63.45, only one power ad-
justment factor is used for the luminaire; and

(d) For daylighting control credits, the luminaire is con-
trolled by the daylighting control, and the luminaire is
located within the daylit area; and

(e) For automatic time switch control devices, a timed
manual override is provided at each switch location re-
quired by s. ILHR 63.50. The override device shall control
only the lights in the surrounding area enclosed by ceil-
ing-height partitions.

Register, December, 1995, No. 480
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ILBR 6345
Table 63.45
Lighting Power Adjustment Factors
Type of Control Type of Space | Factor
Automatic daylighting controls Daylit areas
Continuous dimming ” , 0.30
Multiple step dimming ~ ~ . 020

On/off ‘ ' ©0.10

~ Automatic time switch control device Daylit areas < 250 square feet
in conjunction with automatic

daylighting controls . ‘
Continuous dimming 0.35
Multiple step dimming ) 0.25
On/off ‘ 0.15

Automatic time switch control device  Daylit areas < 250 square feeet
in conjunction with lumen
maintenance and automatic daylighting

controls
Continuous dimming 0.40
Muitiple step dimming 0.30
On/off 0.20
Lumen maintenance Any space 0.10
Lumen maintenance in conjunction Space < 250 square feeet 0.15
with an antomatic time switch control
device
Automatic time switch control device  Spaces < 250 square feeet 0.15
Occupant-sensing device with a Spaces < to 250 square feet enclosed 0.30*
separate sensor for each space by opaque floor-to-ceiling partitions;
any size classroom, corridor,
conference or waiting room
Occupant-sensing device with separate  Rooms of any size that are used 0.60*
sensor for each space exclusively for storage
Occupant-sensing device with separate  Spaces > 250 square feet 0.10*

sensor for each space

Register, December, 1995, No. 480
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Table 63.45 (continued)

Occupant-sensing device with a
separate sensor. for each space used in
conjunction with daylighting controls

- and separate sensor for each space

~ Continuous dimming
Multiple step dimming
On/off

Occupant-sensing device with a
separate sensor for each space used in
conjunction with daylighting controls

.and separate sensor for each space and

lumen maintenance
Continuous dimming
Multiple step dimming
On/off

Occupant-sensing device with a
separate sensor for each space used

. with lumen maintenance

Occupant-sensing device with a
separate sensor for each space used in
conjunction with an automatic time

switch control device

Manual dimiming system

- Multiscene programmable dimming

system

Occupant-sensing device with
programmable multiscene dimming
system ‘

Spaces < 250 square feet within a
daylit area and enclosed by opaque
floor-to-ceiling partitions

Spaces < 250 square feet within a
daylit area and enclosed by opaque
floor-to-ceiling partitions

Spaces < 250 square feet and enclosed

by opaque floor-to-ceiling partitions

Spaces < 250 square feet enclosed by
opagque floor to ceiling partitions

Hotels, motels, restaurants,
auditoriums, theaters

Hotels, motels, restaurants,

auditoriums, theaters

Hotels, motels, restaurants,
auditoriums, theaters

ILHR 63.45

0.40*
0.35*
0.35%

0.35%

0.45*
0.40*
0.35*

0.35%

1 0.35%

0.10
0.20

0.35

*Note to Table 63 ;45: Adjustment factors for occupant-sensing devices are for devices
with on-off operation. If devices are used that turn lights down, rather than off, the adjustment
factor shall be multiplied by the percent of energy savings that occur while the lights are turned

down.
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(3) LIGHTING WATTAGE EXCLUDED. The watts of the fol-
lowing lighting applications may be excluded from the
calculated interior lighting power of the building.

(a) Lighting for theatrical productions and other live
performances, television broadcasting, audio-visual
- presentations, and those portions of entertainment facili-
ties such as stage areas in hotel ballrooms, night clubs,
dance floors, and casinos where lighting is an essential
technical element for the function performed, if the light-
ing is an addition to a general lighting system, and if the
lighting is separately controlled and accessible only to au-
thorized operators.

(b) Lighting for television, video and film production.

(c) Lighting for photographic processes.

(d) Lighting for theme parks.

(e) Lighting for exhibits in areas such as exhibit, con-
vention, and hotel function areas, if the lighting is an
addition to a general lighting system, and if the lighting is
separately controlled and accessible only to authorized op-
erators.

(f) Specialized local lighting installed in nonlighting
process equipment by its manufacturer used to illuminate
process related tasks only.

() In buildings for medical and clinical care, examina-
tion and surgical lights, low-level night lights, and light-
ing integral to medical equipment.

(b) Lighting fixtures that are an integral part of refrig-
eration equipment.

(i) Nonretail display lighting required for art exhibits or
displays in galleries, museums and monuments.

(§) Special lighting needed for research.

(k) Task lighting for plant growth or maintenance, if it
is equipped with an automatic 24-hour time switch that
has program back-up capabilities that prevent the loss of
the switch’s program and time setting for at least 10 hours
if power is interrupted.

(1) Exit way or egress illumination that is normally off.

(m) Task lighting specifically designed for primary use
by visually impaired, for lip reading, and by senior citi-
Zens.

(n) Lighting for signs, including exit signs.

Note: See s. ILHR 63.52 for exit sign requirements.

(o) Display window lighting in retail facilities provided
the display area is separated from the store sales area by
opaque ceiling-height partitions.

(p) Lighting in dwelling units that provide complete
independent living facilities for one or more persons in-

Register, December, 1995, No. 480
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cluding permanent provisions for living, sleeping, eating,
cooking, and sanitation.

(@) In restaurant buildings and areas, lighting for food
warming or integral to food preparation equipment.

(r) Lighting equipment that is for sale.

(s) Lighting demonstration equipment in lighting edu-
cation facilities.

(4) LIGHTING FIXTURES THAT ALLOW SUBSTITUTION OF
SOURCES. The watts of track and other lighting fixtures
that allow the substitution of low efficacy sources for high
efficacy sources without altering the wiring of the fixture
shall be determined by this subséction or other method
approved by the department.

(a) Track lighting. The wattage of track lighting shall be
determined by the method described in subd. 1. or 2.

1. The wattage of track lighting shall be the larger of
the following two values:

a. 45 watts per foot of track; or

b. The total luminaire wattage proposed to operate on
each track.

2. If interlocked switching is provided that limits the
circuits that can be operated simultaneously, the wattage
shall be the mazimum Juminaire wattage that can be op-
erated simultaneously.

(b) Incandescent medium base sockets. The wattage for
medium base fixtures shall be the listed lighting power
capacity, in watts, of the fixture.

Note: See Appendix for default lamp/ballast wattages acceptable to the
department,

History: Cr., Register, December, 1995, No. 480, eff. 4-1-96.

ILHR 63.46 Calculation of interior lighting power allow-
ance. The interior lighting power allowance shall be calcu-
lated using one of the methods in s. ILHR 63.47, 63.48, or
63.49 as applicable.

.- History: Cr., Register, December, 1995, No. 480, eff. 4-1-96.

ILHR 63.47 Complete building method. The Complete
Building Method may be used only on projects involving
entire buildings where plans and specifications are sub-
mitted for the entire building and at least 80% of the
areas of the building are the same type of use. Under this
approach, the interior lighting power allowance is the
lighting power density value in Table 63.47 times the con-
ditioned floor area of the entire building. Hotel, motel and
residential buildings shall not use this method. Building
uses that are not listed in Table 63.47 shall be assigned
the allowed lighting power density given under “All
Others.”
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ILHR 63.48

Table 63.47
Complete Building Method
Lighting Power Density Values (Watts/ft2)

Tvpe of Use

Banks and Financial Instiiutions ... oeu ez eesee e oeeinin it it eeiieeeeeeeeeeaienainenassaeaeaannnn 1.7
. Correctional HOUSIRG ....v.vvuuineinineiionineiataieaaneeieeaeeenneesnneanaess eeeeeaasieaes 14
General Commercial and Industrial Work Bu.ddmgs ............................................... 1.2
GIOCETY SHOTE . ueuerieiineeieaetatiaaraennianinnnsennaseeasssossnsnnseseaasnamaannesessameaaeannnn 1.8
Industrial and Commercial Storage Buildings .........eeenenenernenneneeneeenseneseseseseeesesannns 0.8
"Medical Buildings and CIDICS «cveuueeon e eieieeeeeeeeneeeeseneeeeeesceeeesmeeaennnnnneeoeesaaans 15
Office BUIIAINE ...cuviiiitniiiiitiieiiinaie it ee e a e e e aeaaaeaesiaaneaaannns tecccvesssaces 15
Religious Worship, Auditorium, and Convention Centers ........................................... 2.0
RSt atrant S . .ottt ettt aeeaeearaaaanenaneaaan 15
Retail and Wholesale 27 < OO 2.0
o L) S S ST EUUURR 18
OB TS .ottt it ii ittt te et e eet et e e et snaeaaneesaieoeennasetsenaeaeannnaes 15
AL OFHETS . v ieein i it eearetaeeeeeasnnassseeeeasnsneeeseseoeaesannssssesnneeseenannnsennns 0.8
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History: Cr., Register, December, 1995, No. 480, eff. 4-1-96.

ILHR 63.48 Area category method. Under the Area Cate-
gory Method, the interior lighting power allowance for the
building is the sum of all allowed kighting powers for all
areas in the building. The allowed lighting power for an
area is the lighting power density in Table 63.48 times the
area. For purposes of the Area Category Method, an

“Area” means all contiguous spaces which aecommodate
or are associated with a single one of the primary func-
tions listed in Table 63.48. Buildings with primary func-

tions not listed in Table 63.48 shall not use this method.
Where areas are bounded or separated by interior parti-
tions, the floor space occupied by those interior partitions
shall not be included in any area. The area shall noti in-
clude enclosed retail display windows with. exempted
lighting as described in s. ILHR 63.45 (3) (). When the
Area Category Method is used to calculate the interior
lighting power allowance for an entire building, main en-
try lobbies, corridors, rest rooms, and support functions
shall be treated as separate areas.

Table 63.48
Area Category Method
Lighting Power Density Values (Watts/ft?)

Primary Function

AUGIBOTIUIN . .« et et iaiieeeeseesvaineeeesseenenseeaneeaanasasnnsnnssnssssssssnsssssessnns 2.0
Bank/Financial Institution .. ..cvceviieerreeeesniieteeeeennsoeeeeenennseenanasssesessioesesiss 18
(TS T U S S S 2.0
Convention, Conference and Meeting Centers ........uu.cuieiueeneenreneunsssenssesnzoesnnees 16
Corridors, Rest Rooms and Support ATeaS . .eeeeeeeunnnurneeennertenenseoneeeesonnnnnoseneaes 0.8
Detention Facilies .. .vuueueetenereirereeereeetnereaeteteeanaacnasennseennsesssssnsssssessnss 16
DD ..t it ettt aeaaaa——aaas 12
354111 3 S U 2.3
StOTAZE GATAZE «..nnireeetaei et ee e eaeaeeeeioeereeeeeeesanaanneeeeaaannnnaneeeeann 0.2
General Commercial and Industrial Work .. ......teenoiee it aaeeeeeseaaeennssseeesnnans 13
BTy .t ettt et te e eeeeeaaaesaeaeeeeeaeeeeeesansasnnnenaannassesaeesnns 2.0
Hotel FunCHION « .« i iiiiia et iraeteeeeteeeeeeoe e aecneasanaanasennaasesssnsnaeesns 2.3%
Industrial and Commercial StOTAZE . .uuueuuurnn ittt aeeeeeeraneeeeaeanaanannnns 06
7 T R SR 2.2

1L 2 1) o U 33
Living Unit or Guest Room ....eeinuiriiiiiaiii it ee e eeeeeraaanannaaas 14
Lobbies:

Hotel LobbY .. vveeiiiiiiiiiiiiie ettt it e et aeem e ee e raananannn 2.3*

U LTI D S 1.6*
Malls, Arcades, and ABTIA . ..coieeetmiiiiii ittt i ittt eeneaaneeennseaeennnsaseeans 1.2¥
Medical and CHDICal CATE ...uienieannianieeiieetiaeeteaetaaeanneennesoaseeeennnasssesnnns 18
18 i 1 SRR 16
Precision Commercial and/or Industrial Work . .....o..oeoeiimeneeunereaeersreeeessnnnneenes 2.0
B L o o O S 2.2%
Retail Sales, Wholesale ShoWr00IIS . ... uuuiiennieiiiereiiietteaeeeaeeaaeeanaaeennnnnnaaaanns 2.2
Theaters '

i L Ts B T o U 10

PeTformanCe .. it eiire ittt ettt eaae e eanerararaaannnan 1.5%

Allowed Lighting Power Densi

*Note to Table 63.48: The smallest of the following values may be added to the allowed lighting power listed in Table 63.48 for ocrnamental chandeliers and
sconces that are switched or dimmed on circaits different from the circuits for general lighting:

a. 1 watt per square foot times the area of the space in which the chandelier or sconce is used; or

b. The actual design wattage of the chandelier or
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History: Cr. Register, December, 1995, No. 480, eff. 4-1-96.

ILHR 63.49 Activity method. Under the activity method,
the interior lighting power allowance for a building is
determined by calculating a lighting power budget for
each space in accordance with subs. (1) to (4) and sum-
ming them in accordance with sub. (5).

(1) The lighting power budget of each interior space
shall be determined in accordance with the equation given
below:

LPB = AxUPD x AF
Where:

LPB =lighting power budget of the space, W
A =area of the space, ft%
UPD =unit power density, W/t2 lTable 63.49]
AF =area factor of the room [Figure 63.49]

(a) The UPD shall be selected from Table 63.49. For
applications to areas or activities other than these given,
select values for the most similar areas or activities. The
UPD for a multifunctional space shall be based on the
lowest UPD of any of the activities of the space.

() The area factor (AF) shall be determined from Flg-
ure 63.49 based on the room area (Ar) and ceiling height.
The room area shall be calculated from the inside dimen-
sions of the room. Rooms of identical ceiling height and
activities may be evaluated as a group. The AF of a group
of rooms shall be determined from the average area of
these rooms. The equation below gives the formula used in
developing Fig. 63.49.

AF = 0.2 + 0.8(1/0.9%)

e [10.21(01{'— 2.5)] 1
JAr
AF = Area factor

CH = Ceiling height, ft.
A, = Room area, ft2

If AF < 1.0, then AF = 1.0
If AF > 1.8, then AF = 1.8

Register, December, 1995, No. 480

(2) For rooms serving multiple functions such as hotel
banquet or meeting rooms and office conference or presen-

, -tation rooms, an adjustment factor of 1.5 times the UPD

may be used if a supplementary system is actually in-
stalléd and meets the following conditions:

() The installed power for the supplementary system
shall not be greater than 33 percent of the adjusted light-
ing power budget calculated for that space; and

(b) Independent controls shall be installed for the sup-
plementary system.

(3) In rooms containing multiple simultaneous activi-
ties, such as a large general office having separate ac-
counting and drafting areas within the same room, the
lighting power budget for the rooms shall be the weighted
average of the activities in proportion to the areas being
served.

(4) The activity of indoor sports areas shall be consid-
ered as an area 10 feet beyond the playing boundaries of
the sport, not to exceed the total floor area of the indoor
sports space less the spectator seating area.

(5) The interior lighting power allowance shall be calcu-
lated in accordance with. the equation given below. The
interior lighting power allowance shall include a 0.20
W/f(:2 allowance for unlisted spaces.

ILPA = (LPB; + LPB; + ... + LPB,)
+(020W/ﬁ:2xunhstedspace area)

Where:

ILPA = interior lighting power allowance, W
Unlisted space area = GLA - X(LS), ft2

GLA = gross lighted area, ft2

LPB = lighting power budget, W

LS = Iisted space
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Table 63.49
Unit Power Densities

Part a - Common Activity Areas o
‘ “UPD

Activity/Area . Wit2  Note
AUIOTIUIM oo rerersensessvenionas renenreenesstesennnsaoeennnn 1.6 a
Corridor.............. reesenreatensipilebenne st nisba e ns s e e ssaanasasinaessbasssonssmsesaes 0.8 b
Classroom/Lecture Hall ................... S U GO PO 2.0
Electrical/Mechanical Equipment Room

General e e e e bR b ae e 0.7 b
Control Rooms........... evanesreesesetiasisete e asas e nenesaaanabasennases 1.5 b
Food Service :
Fast FOOA/Cafeteria.......cocoevemvmrerammrrerrueerceverneeseeeovsiosessieesonnes 1.3
Leisure DIning........ccvveeeeeiemmenminreetrcees s eeeverresesseeesssesnas 2.5 c
Bar LOUNGE. ....c.cveeureriierieiesietrnnseeeeseeereee s seeseseeses s s 25 c
KIECRER. .ottt eesesenese e 14
ReCIEAtION/LOUNGE «..c.vvvrinrirrreeneeecaeseaetst e e eeesesssssessssesesesenaes 0.7
Stair
ACHVE TIaffiC .ottt e, cerennn. 0.6
Emergency EXit..........cciieieeiienieerneiee e 04
Toilet and Washroom........ccoewvueereeeicnsionniciesiceesnsecesiesenesasesssenessnnns 0.8
Garage ‘ o - ‘
Auto and Pedestrian Circulation Area.......... ettt et enans 0.3
Parking Area. N R 0.2
Laboratory. ...t e 3.0
Library A ;
AUdIO/VISUA ..ottt (SRR W |
Stack Area............ V60i SN sasresriensariessasonsirinseeveninsinivennesasatessss 1.5
Card File and Cataloging .......................... ieeteenecitirinssnstasasarans 1.6
Reading Area.........icececvrecivncieciivnreierenennnns cereesievesasnenas 1.9
Lobby (General) L
Reception and Waiting.......ccccouevevveerveerernrcieesieeeeeeeeceeeeeee s 1.0
Elevator Lobbies ....................c...... Srrareeesre s beaesanaee e et e aantnres 0.8
Atrium (Multistory)
First Three FIOOTS.......ccccoeeeriivnrecrnrineierersessesieveeeeesenssnenns 0.7
Each Additional FIOO!........cowiiremmmevireeiecceeeoree e 0.2

Register, December, 1995, No. 480
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Table 63.49
Continued
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UPD
Activity/Area Wit2  Note
Locker ROOM and SHOWET.............vevvenrveameeeseeescesessneesesesesemssemsesens 0.8
Office Category 1
Enclosed offices, all open plan offices without
partitions or with partitions* lower than 4.5 feet
below the ceiling ‘
Reading, Typing and Filing...... seesssessssssanssassansisesnsasnnsn 1.8 d
DIafting .....oeuceemmmceeenicneenieeereneineraesenerssesessssssssesesessessasenssesensns 2.6 d
ACCOUNTINEG. «..vvvriirirncrencanencenirnnseseesasessessssersassssssassssssensansessenes 2.1 d
Office Category 2 ;
Open plan offices 900 square feet or larger with
partitions* 3.5 to 4.5 feet below the ceiling
Offices less than 900 square feet shall use
Category 1
Reading, Typing and Filing.......cccceoveeerevenererenrereeeeenencenenene 1.9 b
DIafting .cvcveuereeniniiniiniietieeetraceesenssesessessssnserssessssnessesnessasens 29 b
Accounting . eeeeteraearatesatastasneteesnntanseearesnaann 24 b
Office Category 3
Open plan offices 900 square feet or larger with
partitions* higher than 3.5 feet below the ceiling
Offices less than 900 square feet shall use
Category 1
Reading, Typing and Filing............ cessseserensienssotasmsarsiasnane 2.2 b
Drafting. reeeemeeneeaeeentnannes errreresenreventsssaseasaateseasraressares 34 b
ACCOUNLING ...veiiriirerressrnvanaesereresssssasesessasssasnsesasessnasssessasees 2.7 b
Common Activity Areas
Conference Meeting ROOM......cccovuevemscerirccemreceenineruecsaresersnenns 1.8 a
Computer Office Equipment. .......c.cecocreerrecrccrernenas Ceevedeerrnesesnesrasaans 2.1

Filing, INACIVE .....cooovvmreierreoeeieeetessrcee e srerennseanenee

Mail ROOIY c.uaeeereeeeerecverneevveanesesaessessans

Shop (Nonindustrial)

MAChINETLY ..eveeeneeieenrenersrneneeneaasseasesseseesassesssssesanens
Electrical/Electronic ebreeneanrenten e sens e e e neesaaeen
PaIntINg ....covovuiiercirierccreereneetreseeieeensssssneseneas

................... 2.5
................... 2.5
................... 1.6
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Table 63.49
Continued
UPD
Activity/Area W/ft2 - Note

CAIPENLTY. ..ottt e eeeeseesnes s e e v 2.3
WEIAING oottt eees s e, 12

Storage and Warehouse ,
Inactive Storage............. esrseagerernnsesassisnes feereeeseesieaeesntennieres 0.3
Active Storage, BulKy. ...ccocoverreeeeereeereeeseeemeeeeeeesesn e wreee 0.3
Active Storage, Fine..........c.oovueeeeeremeeeennans menverrereesasessnsaanen 1.0
- Material Handling ......ccocceveeueuereiemmeeececsieeceeeseeoecseeesessseses s 1.0
Unlisted Space.......ccocoeiommmueueenreereeeevee e creeerreeeneseteneenaannen 0.2

* Not less than 90 percent of all work stations shall be individually enclosed with partitions of at

least the height described.
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Table 63.49 (Continued)
Unit Power Densities
Part b - Specific Buildings

- UPD
Activity/Area W/t2 Note

Airport, Bus and Rail Station
Baggage Area...
Concourse/Mam Thruway

TICKEL COUNLET......euveeernrienreee et eeee s e 2 5
Waiting and Lounge Area............uoeeeeeoreeeeeeeeeeereeeesemeonn 1.2
Bank : , ‘
CUSLOMET AT ....cuvererriierireerseeeeeicee e erereserne SRR U8 |
Banking ACHVItY AT€2 .......ocvueveeeeeieeeeereeeseeesrsseeen verveeneens 2.8
Barber and Beauty Parlor ............coccermreeemrmeaneeiemcreeeeeeeeeerees s 20
Church, Synagogue, Chapel
Worship/Congregational..........c.ccouveeererimseerrienirerecseeseeesrenen 2.5
Preaching and Sermon/ sttt s e en e sns s e se st sens 2.7
Dormitory
BedrOOm. ...ttt e eesee e e vesase 1.1
Bedroom With StUAY ....o..ccveeuiueeeeceeieeet oo eeeeses e 14
Study Hall ...t eeeesesereresene e 1.8
Fire and Police Department , ,
Fire Engine Room............... rerivereneiete st ne e essenanaaan eeveeeseneenns 0.7
Detention DayIOOM .........cueveeureeeeeeeeseeeeeeneoeeeeeseseseeveresessneenn 1.5
Jail Cell ...... : . reeeeeeaeetanneans RO 1.2
Hospital/Nursing Home o
COITIAOT. . eeeeetceceeaertesesste s st s sasaese e emnnes 13 b
Dental Su1te/Exarmnatlon/’I‘reatment.............................‘...,...'.._.. 1.6
EMEIZENCY ..ouucmermcmruremnsiossaesanise s eesa o iensseeeeee rerereaseiesans 2.3
Laboratory e et 3.0
Lounge/Waiting Room... et i e ensessrassnsseanarsessnnnnsimnsans 0n9
Medical SUPPLES......ccovvveceriererrrenrcrree e e sseeeeieessesenas 24
INUISEIY co.oreeetcncceneiniesasesse e s sese e ssse e se et svee e s ssene s seesans 2.0
NUISE StALION. iucueieeciivenririeiesiiraeeeereseisseseseeeeeesenesssesesans RN |
Occupational Therapy/Physmal Therapy ereirreeeeere s trenas 1.6
Patient ROOM.....c.cicovueoviriveereieenieee e SR 1.4
Pharmacy.....c.ccccoveervinreneeeerieeeeeeeieeseeeeeeenes ereteenenrenereeneas 1.7
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Table 63.49
Continued

UPD
Activity/Area W/gt2
Radiology ......ccoiueeiimrimoenreieneneneieircsreseesese st st sese s st e eneeeas 2.1
Surgical and O.B. Suites ‘
General Area............ OOV SO N |
Operating ROOM........ueverueeeeiciiccisccncnceecsensensessessssaesssnssanns 7.0
RECOVEIY oottt ass e v s s ssasosnns 2.3
Hotel/Conference Center
Banquet Room/Multipurpose......... ‘ e 2.4
Bathroom/Powder ROOML.........oouveceeereececncicineneciesacasienenaes 1.2
GUESE ROOIN. ...ttt ettt enemens 1.4
PUDHC AT, c.v.evinececiieieteeeree ettt ns oo seenemerenan 1.2
Exhibition Hall......c.ccccoemiroenieeeeceereeeeeeee et canene 2.6
Conference/Meeting.......ccccouvereeerveeeseereevecenenens eserrerenrere s 1.8
Lobby ..c.covreveenrnnnns reeneteneate et as st et sassaaseasaneseassesans 1.9
Reception Desk ................. — .24
Laundry
Washing .......ccocevenecercccnne creeressarensresererenanenssanienes 0.9
Ironing and SOTtING .......cccoveeevceenrernreencerererenrerrresereeseeseresessenes 1.3
Museum and Gallery
General Exhibition..... ceesseeentssssenasissssstsestesaranisbansagesansann 1.9
InSpection/ReESLOTAtION «.c.vuevreveeeeceeceniiccniesessenensaseneeses 3.9
Storage (Artifacts) , ;
Inactive......cccceceevecemreeeeecene rerrenene st aees eeeeesnnsaies 0.6
ACHVE ..ttt enstesenssssssns s sessssssssssssssassessesssessasenes 0.7
Post Office ‘
LODBDY .ovevinirterenecerieentnresnarnsesse s esens s e e 1.1
Sorting and Mailing .........ccocueeeurieeenceneencinnciaseinsecenecnsenscsscsens 2.1
Service Station/Auto Repair.........ccceceeueeenen.e. enesvensserusuesases .1.0
Theater _ s
Performance Arts .......ccoceeeeeereenecnennnn.. crererersrererenesnnsaenseneanerenings 1D
Motion Picture ................ ivsgusssssmsiohen rrvereenenienens e 1.0
Lobby. ..ccoeerueneeece. : eerenseresaeaareanann R reieneas evvene 15
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ILHR 63.49
Table 63.49
Continued
UPD
Activity/Area Wit2  Note
Retail Establishments
Merchandising and Circulation Area - Applicable
to all lighting, including accent and display
lighting, installed in merchandising and
CITCUIAtioN ATEAS ....cvuruereeereeereeeeeceeeeceeeeeeee e sesee e 2.2
Mall CONCOULSE........cocmreueerrreranrenreinesc e seeseseeeseeseeseeses s 1.4
Retail Support Areas '
TAOMNG ettt sssensenee s 2]
Dressing/Fitting Rooms ettt s e 1.4
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Table 63.49 (Continued)
Unit Power Densities
Part c - Indoor Athletic Areas®-f
; UPD
Activity/Area W/ft2
Seating A1€a, All SPOITS.....vovieuereererereeeeeieeeeeeeeereeeeeeneeesessesesesenees 04
Badminton _
Club..eeeieeeeeeeeens S eereeeereeeasererteraeaeannnans .0.5
TOUMNAMENL. .......eviececaiececeentenne sttt naene 0.8

Basketball/Volleyball ,
INtramural. oo s e s s e e ees oot e, 0.8

COHIEZE ..o ce et eneeesmsenesnessanene 1.3

Professional..........o...cucuimeeeeriercenie st enen 1.9
Bowling

ADPPrOACh AT ...ttt snesneeene 0.5

LNES. oottt s e e s e e 1.1

Boxing or Wrestling (platform)
AMALEUL. ....ovoeeeencieetreeneineensac s ssssssn s sesraesessssnsssioseessneseseos Dudh
Professional............ccccceeimernnineiieencceescee e seenneneen 4.8

Gymnasium
General Exercising and Recreation Only ...........ccevveeereueennnecn. 1.0

Handball/Raquetball/Squash

CIUDB ...t eeetestreee et eesaseseesssassessnesseessesnssessssnsesesesesssnsss 1.3

TOUINAMENIE ......oeeeeeiereeeeeie et eeece e sesseessessseaassesssessssssessees 2.6
Hockey, Ice

ANALCUL .c.ccurrvreerseeesteieieseeeeseeeoneorosssssessssresssesssssssssmesseessnsssns 1.3

College or Professional.. ..........ccccccereeerevevevceceeeerencceeeeeneenenes 2.6
Skating Rink

RECTEALIONAL ...t eeereeeeeee e eeeeee e ssesen s eeses s soesans 0.9

Exhibition/Professional..........ccueeeeceeevreoeeoeeseeesssesesssesnsaessesns 2.6
Swimming

ReCreational .........uoemiiiiccenieeee e 0.9

Exhibition................ et e ettt e et e et 1.5

UNAEr WALr ...t eeeesaseee e snse e oo 1.0
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Table 63.49
Continued
Tennis
Recreational (Class III). .... 1.3
Club/College (Class II

Professional (Class I) ........ccooeun......

Tennis, Table
Club...
Tournament
Notes for Table 63.49.
a. A 1.5 power adjustment factor is applicable for multifanctional spaces.
b. Area&cboroflOsha]lbeusedforthmespam

¢. UPD includes hghtmgpowerreqmredfor clean-up purpose.
d. Areafacfnrshallnotexoeedl.ss
e. Area factor of 1.0 shall be used for all indoor athletic spaces.

f. Facilities that are used for more than one level of play shall have appropriate switching between the different levels specified in Table 6349 Dimming
shall not be used to accomplish the reduction in illumination. The illumination at all levels shall be uniform.

History: Cr. Regxsfcr December, 1995, No. 480, eff. 4-1-96.

ILHR 63.50 nghtlng controls that must be installed. (1)
Area CoNTROLS. (a) Except as provided in pars. (¢) and
(d), each interior area enclosed by ceiling-height partitions
shall have an independent switching or control device.
This switching or control device shall be:

1. Readily accessible; and
2. Located so that a person using the device can see the

 lights or area controlled by that switch, or so that the area
being lit is annunciated; and

3. Manually operated, or automatically controlled by an
_occupant-sensing device that meets the requirements of s.
ILHR 63.51 (4).

{(b) Other devices may be installed in conjunction with
the switching or control device required by par. (a) pro-
vided that they: ,

1. Permit the required switching or control device to
override the action. of the other devices; and

2. Reset the mode of any automatic system to normal

operation without further acnon.

(¢) Up to one-half watt per square foot of lighting in any
~area within a building that must be continuously illumi-
nated for reasons of building security or emergency egress
are exempt from par. (a) ift

1. The area is designated a security or emergency egress
area on the plans and speclﬁcatlons submitted to the de-
partment; and

2. The area is controlled by sw1tches access1ble only to
authonzed personnel.

D) Pubhc areas with switches that are accessible only
to authonzed personnel are exempt from the area control
Tequirements of par. (a).

(2) CoNTROLS TO REDUCE LIGHTING. (a) Except as pro-
vided in par. (b), the general lighting of any enclosed inte-
rior space 100 square feet or larger in which the connected
lighting load exceeds 1.2 watts per square foot_for the

space as a whole, and that has more than one light source
or luminaire, shall be controlled so that the load for the
lights may be reduced by at least one-half while maintain-
ing a reasonably uniform level of illuminance throughout
the area. A reasonably uniform reduction of illuminance
shall be achieved by one of the followmg or other method
approved by the department: '

1. Controlling all lamps or luminaires with dimmers; or

2. Dual switching of alternate rows of luminaires, alter-
nate luminaires, or alternate lamps; or

3. Switching the middle lamps of three lamp luminaires
independently of the outer lamps; or -

4. Switching each luminaire or each lamp.
(b) The requirements of par. (a) do not. apply to:

- L Lights in areas that are controlled by an occupant-
sensing device that meets the requu'ements of s. ILHR
63.51 (4);

2. Lights in corridors; or

3. Lights in areas that are controlled by an automatic
time switch control device that has a timed manual over-
ride available at each switch location required by sub. (1),
and that controls only the lights in that area enclosed by
ceiling height partitions.

(3) DavLIr AREas. (2) Except as provided in par. (b),
daylit areas in any interior enclosed space greater than
250 square feet shall xneet the requirements of subds. 1.
and 2.

1. Such areas shall have at least one control that:
A Controls only lumma.u-es in the daylit area, and

b. Controls at least 50% of the lamps or luminaires in
the daylit area, in a manner described in sub. (2) (a) 1. to
4., independently of all other lamps or luminaires in the
enclosed space. The other luminaires in the enclosed space
may be controlled in any manner allowed by sub. (2) (a) 1.
to 4.
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2. Such areas shall have controls that control the lumi-
naires in each vertically daylit area separately from the
luminaires in each horizontally daylit area.

(b) The requirements of this subsection do not apply to:

1. Daylit areas where the effective aperture of glazing is
equal or less than 0.1 for vertical glazing and 0.01 for
horizontal glazing; or ’

2. Daylit areas where existing adjacent structures or
natural objects obstruct daylight to the extent that effec-
tive use of daylighting is not feasible.

(4) SHUT-OFF CONTROLS. (a) Except as provided in par.
(b), for every floor or metered space, all interior lighting
systems shall be equipped with at least one separate auto-
matic control to shut off the lighting. This automatic con-
trol shall meet the requirements of s. ILHR 63.51 and may
be an occupancy sensor, automatic time switch, or other
device capable of automatically shutting off the lighting.

(b) The requirements of par. (a) do not apply to the
following:

1. Buildings or separately metered spaces of less than
5,000 square feet of conditioned space;

- 2. Where the system is serving an area that must be
continuously lit, or where the use of the space prohibits
the use of a preestablished lighting program;

3. Lighting in corridors, guest rooms, and lodging
quarters of residential buildings, hotels and motels;

4.Up 1o one-half watt per square foot of lighting in any
area within a building that must be continuously illumi-
nated for reasons of building security or emergency
egress, if -

a. The area is designated a security or emergency egress
area on the plans and specifications submitted to the de-
partment; or

b. The area is controlled by switches accessible only to
authorized personnel. N

-(c) If an automatic time switch’ control device is in-
stalled to comply with par. (a), it shall incorporate an
override switching device that:

1Is i‘eadily accessible; and

2. Is located so that a person using the device can see
the lights or the area controlled by that switch, or so that
the area being lit is annunciated; and. -

3. Is manually operated; and

4. Allows the lighting to remain on for no more than tw:
hours when an override is initiated; and ‘ :

5. Controls an area not exceeding 5,000 square feet. °

6. Two- overrides may be provided for 2 maximum of
10,000 square feet if the lighting is dual level controlled in
accordance with sub. (2) (a) 2.-or 3.

(5) DisPLAY LIGHTING CONTROLS. Display lighting shall
be separately switched on circuits that are 20 amps or
less. . - :

(6) EXTERIOR LIGHTING CONTROLS. Except in lighting in
parking garages, tunnels, and large covered areas that
Regi;ter, December, 1995, No, 480

require illumination during daylight hours, exterior light-
ing shall be controlled by a directional photocell or astro-
nomical time switch that automatically turns off the exte-
rior lighting when daylight is available. Time switches
shall be equipped with back-up provisions to keep time
during a power outage of 10 hours or more.

(7) HOTEL AND MOTEL GUEST ROOM CONTROLS. Hotel and
motel guest rooms or suites, excluding bathrooms, shall
have one or more master switches at the main entry door
or at the entry door of each room that turn off all perma-
nently wired lighting fixtures and switched receptacles in
the room or suite.

History: Cr. Register, December, 1995, No. 480, eff, 4-1-96.

ILHR 63.51 Requirements for lighting contro! devices. Au-
tomatic time switch control devices, occupant-sensing de-
vices, automatic daylighting control devices, lumen main-
tenance control devices, or interior photocell sensor de-
vices that are used to justify a wattage reduction factor in
the calculation of the actual internal lighting power in s.
ILHR 63.45 (2) shall be approved for compliance with all
of the applicable requirements of subs. (1) to (7) and shall
be installed in compliance with sub. (8). Approval of de-
vices shall be obtained via the material approval program
in accordance with s. ILHR 50.19 or via manufacturer
certification to the California energy commission.

Note: Information on California Energy Commission Certification may
be obtained from the California Energy Commission, Energy Efficiency and
Local Assistance Division, 1516 9th Street, MS-2S, Sacramento, CA 95814-
5512,

(1) ALL DEVICES: INSTRUCTIONS FOR INSTALLATION AND
CALIBRATION. The manufacturer shall provide step-by-step
instructions for installation and start-up calibration of the
device. »

(2) ALL DEVICES: STATUS SIGNAL. The device shall have
an indicator that visibly or audibly informs the device
operator that it is operating properly, or that it has failed

.or malfunctioned, except for photocell sensors or other

devices where a status signal is infeasible because of inad-
equate power. ‘

(3) AUTOMATIC TIME' SWITCH CONTROL DEVICES. Auto-
matic time switch control devices shall:

(a) Be capable of programming different schedules for
weekdays and weekends; and

®) Incorporate an automatic “holiday shut-off” feature
that turns off all loads for at least 24 hours, then resumes
the normally scheduled operation; and ,

(c) Have program backup capabilities that prevent the

loss of the device’s program and time setting for at least

10 hours if power is interrupted. :

(4) OcCUPANT-SENSING DEVICES. Occupant-sensing de-
vices shall be capable of automatically controlling all the
lights in an area no more than 30 minutes after the area
has been vacated. In addition, ultrasonic and microwave
devices shall have a built-in mechanism that allows cali-
bration of the sensitivity of the device to room movement
in order to reduce the false sensing of occupants and shall
comply with either par. (a) or (b), as applicable:

(a) If the device emits ultrasonic radiation as a signal
for sensing occupants within an area, the device shall:
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1. Have had an Initial Report submitted to the Bureau
of Radiological Health, Federal Food and Drug Adminis-
tration, under 21 Code of Federal Regulations, Section
1002.10; and

ILHR 63.53
2. Emit no audible sound; and
3. Not emit ultrasound in excess of the decibel (dB)

. values given in Table 63.61 measured no more than 5 feet

from the source on axis.

" Table 63.51

Midfrequency of Sound Pressure

Maximuam Ultrasound Emissions

Maximum dB Level within Third-Octave

Third-Octave Bank (in kHz) Band (in dB reference 20 micropascals)
less than 20 80
20 or more to less than 25 . 105
25 or more to less than 31.5 110
.. 31.5 or more 115

(b) If the device emits microwave radiation as a signal

for sensing occupants within an area, the devxce shall:

1. Comply with all apphca.ble provisions in 47 Code of
Federal Regulations, Part 5, and have an approved federal
communications commission identification number that
appears on all units of the device and that has been sub-
mitted to the department; and .

2. Not emit radiation in excess of 1 milliwatt per square
centimeter measured at no more than 5 centimeters from
the emission surface of the device; and :

3. Have permanently affixed to it installation instruc-
tions recommending that it be installed at least 12 inches

.from any area normally used by room occupants. .

(5) AUTOMATIC DAYLIGHTING CONTROL DEVICES. Auto-
matic daylighting control devices shall:

(a) Be capable df reducing the light output of the gen-
eral lighting of the controlled area by at least one-half

“while maintaining a uniform level of ﬂlummance through—
'out the a.rea, and ’

(b) If the device is a dimmer, provide electrical outputs -

to lamps for reduced flicker operation through the dim-
ming range and without causing premature larop failure;
and

(c) If the device is a stepped dimming system, incorpo-
rate time delay circuits to prevent cycling of light level
changes of less than three minutes; and

(d) If the device uses step switching with separate “on”
and “off” settings for the steps, have sufficient separation
or deadband of “on” or “off” points to prevent cycling; and

" (e) Have provided by the manufacturer step-by-step in-
structions for installation and start-up calibration to de-
sign foot-candle levels. .

(6) LUMEN MAINTENANCE CONTROL DEVICES. Lumen
maintenance control devices shall:

(2) Be capable of reducing the light output of the gen-
eral lighting of the controlled area by at least 30 percent
while maintaining a uniform illuminance throughout the
area; and

(b) Provide electrical outputs to lamps for reduced
flicker operation through the dirnming range and without
causing premature lamp failure; and

(c) Incorporate an alarm, either audible or visible, to
announce when a specified setpoint of lumens or watts
has been reached; and

(d) Have provided by the manufacturer step-by-step in-
structions for installation and start up calibration to de-
sign foot-candle levels.

(7) INTERIOR PHOTOCELL SENSOR DEVICES. Interior pho-
tocell sensors shall not have a mechanical slide cover or
other device that permits easy unauthorized disabling of
the control, and shall not be incorporated into a wall-
mounted occupant-sensing device.

{8) INSTALLATION IN ACCORDANCE WITH MANUFAC-
TURER'S INSTRUCTIONS. If an automatic time switch con-
trol device, occupant-sensing device, automatic daylight-
ing control device, lumen maintenance control device, or
interior photocell sensor device is installed, it shall comply
with both pars. (a) and (b).

(2) The device shall be installed in accorda.nce w1th the
manufacturer’s mstructlons, and

() Automatic daylighting control devices and lumén
maintenance control devices shall:

1. Be installed so that automatic daylighting control
devices control only luminaires within the daylit area; and

2. Have photocell sensors that are either ceiling
mounted or located so that they are accessible only to
authorized personnel, and that are located so that they.
maintain adequate illumination in the area according to
the designer’s or manufacturer’s instructions.

History: Cr. Register, December, 1985, No. 480, eff. 4-1-96.

ILHR 63.52 Exit signs. Exit signs shall have an installed
wattage of 20 watts or less.

History: Cr. Register, December, 1995, No. 480, eff. 4-1-96.

ILHR 63.53 Reduction of single lamp ballasts. The follow-
ing luminaires located within the same room shall be tan-
dem wired or provided with three-lamp ballasts:

(1) One-lamp or three-lamp fluorescent luminaires re-
cess-mounted within 10 feet center-fo-center of each
other; and

{2) One-lamp or three-lamp fluorescent luminaires pen-
dant- or surface-mounted within one foot edge-to-edge of
each other.

History: Cr. Register, December, 1995, No. 480, eff. 4-1-96.

Register, December, 1995, No. 480
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ILHR 63.53
Subchapter VI —
Nondepletable Energy Source

ILHR 63.60 Buildings utilizing solar, geothermal, wind or
other nondepletable energy source. Any building, or por-
tion thereof, utilizing any nondepletable energy source

shall meet all the requirements of this chapter. An energy

credit will be given to the building envelope in the amount
of the net nondepletable energy collected. The nondeplet-
able energy must be derived from a specific collection,
storage and distribution system, which may include active
and passive systems.

‘Note: An energy credit to the building envelope in the amount of the net
reeovexedenergywﬂlbegiventotheuseofreewerysysbemswhichwiﬂ
conserve energy, provided the amount expended is less than the amount
reeovmdwhentheenergytmnsfetpomﬁalandtheopmﬁnghomsare
considered.

_History: Cr. Register, May, 1978, No. 269, eff. 7-1-78; renum. to 63.60
from £3.50, Register, December, 1895, No. 480, eff. 4-1-96.

ILHR 63.61 Documentation. Proposed alternative designs,
‘submitted as variations to the standard design criteria,
shall be accompanied by an energy analysis. This depart-
ment will accept alternative systems designed according
to the requirements of nationally recognized agencies.

History: Cr. Register, May, 1978, No. 269, eff: 7-1-78; renum. to 63.61
from 63.51, Register, , 1995, No. 480, eff. 4-1-96.

Subchapter VII —
System Analysis Design

- _ILHR 63.70 Annual energy consumption. A building de-
signed in accordance with this part will be deemed as
complying with this chapter if the calculated annual en-
ergy consumption is not greater than a similar building
with enclosure elements and energy consuming systems
designed in accordance with subchs. I through V. If the
proposed alternative design results in an increase in con-
sumption of one energy source and a decrease in another
energy source, the difference in each energy source shall
be converted to equivalent energy units for purposes of
comparing the total energy used. o ‘

<. Notes Use of the ASHRAE 90.1 Energy Cost Budget Method will not
vaifywmpliancevvithaﬂporﬁonsofsubch.lﬂuoughv,compliancewitb

Register, December, 1995, No. 480

the following sections of ch. ILHR 63 must be shown independently if the
Energy Cost Budget Method is used: ss, ILHR 63.11 to 63.12, 63.20 to 63.29,
63.32 (2) and subchapter V.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78; renum. to 63.70
from 63.60 and am., Register, December, 1995, No. 480, eff. 4-1-96.

ILHR 63.71 Simulation. The calculation procedure used to
simulate the operation of the building and its service sys-
tems through a full year operating period shall be detailed
to permit the evaluation of the effect of system design,
climatic factors, operational characteristics, and mechani-
cal equipment on annual energy usage. Manufacturer’s
data or comparable field test data shall be used when
available in the simulation of all systems and equipment.
The calculation procedure shall be based upon 8,760 hours
of operation of the building and its service systems and
shall utilize the following input:

(1) CLMaTIC DATA: Coincident 'honrly data for tempera-
tures, solar radiation, wind and humidity of typical days
in the year representing seasonal variation.

(2) BUILDING paTA: Orientation, size, shape, thermal
mass, air moisture and heat transfer characteristics.

(3) OPERATIONAL CHARACTERISTICS: Temperature, hu-
midity, ventilation, illumination, control mode for occu-

pied and unoccupied hours. .

(4) MECHANICAL EQUIPMENT: Design capacity, partial
load profile.

(5) BuriLping ‘LOADS: Internal heat generation, lighting,
equipment, number of people during occupied and unoccu-
pied periods.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78; renum. to 63.71
from 63.61, Register, December, 1995, No. 480, ff. 4-1-96.

- ILHR 63.72 Documentation. Proposed alternative designs,
submitted as requests for exception to the standard design
criteria, shall be accompanied by an energy analysis com-
parison report. The report shall provide technical detail
on the building and system design and on the data used.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78; rentm. to 63.72
from 63.62, Register, , 1995, No. 480, eff. 4-1-96.
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