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Note: Chapter ILHR 63 was revised in Decemtied95 efective April 1, 1996.  jn Table 64.05hall not be permitted unless the building or space

On April 6, 1996 the department of industigbor and human relations published an; B ; :
emergencyule stating that the fefctive date of the Decemb@®©95rule revision was is altered to comply with the requirements of this chapter

delayed A permanent rule was adopted in Decemb@®6 statinghat the revised 3. Alterations to the building envelope governed by subch. IlI
textof ch. ILHR 63, as published, would béeetive April 1, 1997. . P
Note: Chapter Ind 63 was renumbered to be chapter ILHRf&8tefe January shall comply with one of the foIIowmg.

1,1984. Chapter ILHR 63 as it existed on March 31, 1997 was repealed and anew g The alteration shall not increase the rate of heat loss through

chapterlLHR 63 was created fefctive April 1, 1997. . . .
Note: Chapter ILHR 63 was renumbered to be Chapter Comm 63 under s. 13;5? portion of the thermal envelope containing the alteration; or

(2m) (b) 1., Stats., and corrections made under s. 13.93 (2m) (b) 7., Stats., Register b, The alteration shall not increase the annuabgnese from

September1998, No. 513. . . i
Note: Chapter Comm 63 is epealed and a new chapter Comm 63 iseated heatgain or loss through the entire thermal envelope; or

effective July 1, 2002. c. The thermal envelope shall be brought into compliance
with the requirements of subch. lII.

4. Any alteration to the equipment and systems governed by
Comm 63.001 Scope. (1) GENERAL. The provisionsf subch.lV shall not bepermitted unless the portion of the governed

this chapter shall apply to all public buildings and places &duipmentor system being altered is brought irtompliance
employment. These provisions are not retroactive unigsacifi ~ With the requirements of subch. IV

cally stated in the administrative rule. Whditferent sections of  (c) 1. Heating and cooling equipment replacement shalt com
this chapter specifylifferent requirements, the most restrictiveply with the requirements of this chapter

requiremenshall govern. 2. Rooftop fansystems that are replaced shall be provided

(2) EXEMPTBUILDINGS AND STRUCTURES. Buildings and struc  yith economizers that comply with the requirements ofchésp
tures,or portions thereof, without space heating or cooling, sgg.

vice water _heating, or illumination are exempt from the reguire Note: Itis the intent of the department to have every new building or addition and
mentsof this chapter that apply to those systems. everychange of occupancy meet the gyaronservation requirements of this chap
(3) APPLICATIONSTO EXISTING BUILDINGS. (a) 1. Additions to ter Itis notthe intent to prevent a previously built building from installing air eondi
ot e ; : tioning, nor to cause equipmenith several years of remaining service to be dis
eX|_st|nbg bllél.ldmgs or structures n?at;e T]aded\év.lt.homhmﬁkmg t|’|]e cardeddue to not being able to meet the requireitiencies of this chapter
entirebuilding or structure complyut the addition shall comply However,occupancy changes such as building a warehouse and later remodeling it
with the requirements of this chapter into an ofice space will nobe permitted unless all the requirements of this chapter
2. If a system serves both the existing building and the adadie™et o ] ) o )
tion, any portion of the system equipment that is altered shall  (d) 1. New lighting systems installed in conjunction with an
comply with subch. IV increaseof conditioned floor area, such as the additiba mezza
(b) 1. Any change of occupanaf a building that would nine,shall meet the requirements of this chapter
increasehe required minimum inside temperature as specified in 2. Alterationsto existing lighting systems that increase the
Table64.05 shall not be permitted unless the buildingade to  connectedighting load of the building or replace more tH%6
comply with the requirements of this chapter of the lighting fixtures in the area tfe alteration shall meet the
2. Any change of use of a building or space withbuéding  requirement®f this chapter
thatwould increase theinimum inside temperature as specified History: Cr. RegisterMarch, 1997, No. 495, e#-1-97.

Subchapter| — Scope and Purpose
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Comm 63.002 Purpose. The purpose of this chapteristo (10) “Deadband”’meanghe range of values within which an
provide design requirements which will promotio@nt utiliza  input variable can be varied withoinitiating any noticeable
tion of enegy in public buildings and places of employment. changein the output variable.

(1) GENERAL. The intent of thishapter is to provide mini (11) “Degreeday” means anit based upon temperature-dif
mum requirements for construction and equipment to conserfgrenceand time, used in estimating annba&lating or cooling
energy. energyconsumption. One degree day accrues for each degree of

(2) FLEXIBILITY IN USE. Itis intended that thishapter be flex ~differencebetween the daily mean temperature and a reference

ible and permit the use of innovative approaches and technigt@@perature.
to achieve déctive utilization of enayy. (12) “Display lighting” means lighting confined tibe area of

(3) CONFLICTWITH OTHERRULES. This chapter is not intended @ display that provides a higher level of illuminance than the level
to conflict with any safety or health requirements. Where su surrounding ambient illuminance.
conflict occurs, the safety and health requirements shall govern.(13) “Daylit area” means the space on the floor that is the
History: Cr. RegisterMarch, 1997, No. 495, e#-1-97. largerof par (a) or (b) as follows:

o ) (a) 1. For areas daylit by vertical glazing, the daylit area has
Comm 63.01 Plans and specifications. ~ Architectural thelength of 15 feet, or the distance on tioer, perpendicular to
and mechanical plans and specifications shall be submittedtife glazing, to the nearest 60-inch or higher opaque partition,
accordancevith the requirements outlinéa ss. Comm 50.07 and whicheveris less; and a width of the window plus either 2 éeet
50.12 and shallcontain details and data to demonstrate -congachside, the distance to an opaque partition, or one-half the dis
pliancewith the requirements of this chapteBuch information tanceto the closest skylight or vertical glazing, whichevéeist.

shallinclude, but is not limited to: desigmiteria, exteriorenve 5 Eqr greas daylit by horizontal glazirige daylit area is the
lope component materials, and resistance values of insulatiggnrint of the skylight plus, in each of the lateral and longitudi
materials. Size and type of equipment, system and equipm&d; gimensions of the skylight, the lesser of the floor-to—ceiling
controlsand equipment &€iencies shall be submitted with theheight,the distance tthe nearest 60—inch or higher opaque parti

mechanicaplans. o _ _ tion, or one—halthe horizontal distance to the edge of the closest
Note: The resistance values for insulating materials are expressed in Fahre|

t: . .
degrees per Btu/(hour)(square foot). See A50.12 of the appendix for sample cgg&hght or vertical glazmg.

of forms. (b) The daylit area calculated using a method acceptatiie to
History: Cr. RegisterMarch, 1997, No. 495, ef#4-1-97. department.
Note: See Appendix A for additional illustrative information.
Subchapter !l — Definitions (14) “Economizer, air" means a ducting arrangemeartd
automaticcontrol system that allows a cooling supply fasup
Comm 63.05 Definitions. In this chapter: ply outside air to reduce or eliminate theed for mechanical

(1) “Ambient Lighting” is lighting designed to provide a sub "€frigerationduring mild or cold weather .
stantiallyuniform level of illumination throughout an area, exclu  (15) “Economizer,water” means a system lahich the sup
sive of any provisiorfor special visual tasks or decorativéeef.  ply air of a cooling system is cooled directly or indirectly or both
Whendesigned for lower—than—task illuminance used in corjunBy evaporation of water or other appropriate fluid in order to

tion with other specific task lighting systems, it is also calleggduceor eliminate the need for mechanical refrigeration during
“general” lighting. some time periods.

(2) “Automatic” means self-acting, operating by its own (16) “Effective aperture” or'EA” means 1) for windows, the
mechanisnwhen actuated by some impersonal influence, such ¥isible light transmittance times the windomall ratio; and 2) for

achange in current strength, pressure, temperature, or mecharfikglights, the well diciency times the visible light transmittance
configuration. timesthe sky light area times 0.85 divided by the gross exterior

(3) “Automatic time switch controldevices” means control roof area.

devicesthat are capable of automatically turning loadsioél on (17) “Efficacy” means the ratio of light from a lamp to the
basedon time schedules. electricalpower consumed, including ballast losses, expressed in

(4) “Building envelope” means the elements of a building th‘lﬂmenspier watt. _ _
encloseconditioned spaces through which thermal gpnenaybe (18) “Emissivity” means the ratio of the raté radiant heat

transferredto or from the exterior or to or from unconditionecEnergyemittedby a body at a given temperature to the rate of
spaces. radiantheat enqagy emitted by a standard called a blackhaty

(5) “Comfort cooling” or ‘comfort heating” means treating the same temperature in the same surroundlngs. -
air to control one or more of the following: temperature, relative (19) “Exterior envelope” hashe same meaning asuilding
humidity, or distributionto meet the comfort requirements of theénvelope.”
humanoccupants of the conditioned space. (20) “Exterior roof or ceiling” means an exterior partition, or
(6) “Conditioned floor area” ofCFA” means the floor area Partition separating a conditioned space from an enclosed
in square feet of enclosed conditioned space on all floors ofiaconditionedspace, that has a slope less thahfiim horizon
building, as measured at tfieor level of the exterior surfaces oftal, that hasconditioned space belownd that is not an exterior

exteriorwalls enclosing the conditioned space. dooror skylight.

(7) “Conditioned space” means a cooled space, heated space(21) “Exterior roof or ceiling area” means the area of the-exte
or indirectly conditioned space. rior surface of exterior roof or ceiling.

(8) “*Cooled space” means an enclosed space withinilg- (22) “Exterior wall’ means an exterior partition that is not an

ing that is conditioned by a cooling system with a sensible eap@(terlorﬂoor_ or sofit, exterior door exterior roof or ceiling, win

ity that either exceeds 5 Btu/hr sq ft or is capable of maintainiflgW. or skylight.

aspace dry-bulb temperature of 80or less at design conditions.  (23) “Exterior wall area” means tharea of the opaque exte
(9) “Daylighting control” means alevice that automatically ror surface of exterior walls.

regulateghe power input to electric lighting near tlemestration (24) “Fenestration”means any light—transmitting section

to maintain the desired workplace illumination, thus taking buildingwall or roof. The fenestration includes glazing mate

advantagef direct or indirect sunlight. rial, which may be glass or plastic, framing such as mullions; mun
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tins, and dividers, external shading devices, internal shadihgattransfer codicient to directly conditioned space exceeding
devices,and integral or between glass shading devices. that to the outdoors or to unconditioned space, or is a space
(25) “‘Fenestration area” means the total area of fenestratififoughwhich air fromdirectly conditioned spaces is transferred
measuredusing the rougtopening and including the glazingata rate exceeding three air changes per.hour
material,sash, and frame. (39) “Listed space areabr “LS” means any interiospace
(26) “Generallighting” means lighting designed to provige With an identified areaf activities for which a lighting power
substantiallyuniform level of illuminationthroughout an area, budgetis calculated and listed in the lighting power allowance
exclusiveof any provision for special visual tasks or decorativéetermination.
effect. When designed for lower—than- task illuminance used in (40) “Lumen maintenance control device” means a device

conjunctionwith other specific task lighting systems, it is alsgapableof automaticallyadjusting the light output of a lighting
called““ambient” lighting. systemthroughout a continuous range to provide a preset édvel

(27) “Gross exterior wall area” means the grasea of exte llumination. o _ o
rior walls separating a conditioned space from the outdoors or(41) “Luminaire” means a complete lighting unit consisting
from unconditioned spaces as measuredhenexterior above Of atleast one lamp and the parts designed to distribute the light,
grade. It consists of the opaque wall, excluding vents and grill Positionand protect the lamp, to connect the lamp to the power
including between floor spandrels, peripheral edges of flooringUPPly and ballasting, when applicable. Luminaires are-com
window areas including sash, and door areas. monly referred to aslighting fixtures” or “instruments.

(28) “Gross floor area” means the sum of the floor areas of the (42) ‘Manual” means capable of beingerated by personal
conditioned spaces within thebuilding including basements, 'ntervention. ) _
mezzanineand intermediate—floored tiers, and penthouses of (43) “Mass wall” means a wall assembly with a heat capacity
headroorrheight 7.5 ft or greatelt is measured from the exterior(HC) greater than or equal to 5 Bté/fE.
facesof exterior walls or from the centerline of walls separating (44) ‘“Mass wall insulation position” means:
buildings, excludingcovered walkways, open roofed-over areas, (a) Exterior insulation position: a wall having all or nearly all
porchesand similar spaces, pipe trenches, exterior terracesgblits mass exposed to the room air with the insulation on the exte
steps,chimneys, roof overhangs, and similar features. rior of that mass.

(29) “Grossfloor area over outsider unconditioned spaces”  (b) Integralinsulationposition: a wall having mass exposed

meanghe gross area of a floor assembly separating a conditiongtoth room and outside air with substantially equal amounts of
spacefrom the outdoors or from unconditioned spaces as meaasson the inside and outside of the insulation layer

suredfrom the exterior faces of exterior walls or from the center (c) Interior insulation positiona wall not meeting either par
line of walls separating buildings. The floor assembly shall bgy oy (b), particularly a wall having most of its mass external to
consideredo include all floor components through which heajpinsulation layer

may flow between indoor and outdoor or unconditioned environ (45) *Medical and clinical care” means the promotiortiog

ments. . ) - ., conditionof being sound in bodgr mind through medical, dental
(30) “Gross lighted area” or'GLA” means the sum ofhe  or psychological examination and treatment.

total lighted areas of a building measufeaim the inside of the (46) “Multiscene dimmingsystem” means a lighting control

perimeterwalls for each floor of the building. devicethat has the capability of setting light levels throughout a
(31) “Grossroof area” meanthe gross area of a roof assemcontinuousange and that has pre—established settings within the

bly separating a conditioned space from the outdoors or frgahge.

unconditionedspaces, measured fraime exterior faces of exte (47) “Occupant-sensinglevice” means aevice that auto

rior walls or from the centerline of walls separating buildings. Thﬁaticallycontrols the lights based on occupancy

roof assembly shall be consideredinalude all roof or ceiling ( p ,, .
. : 48) “Opague areas” means all exposed areas bldding
componentshrough which heat may flow between indoor an%nvelopewhich enclose conditioned space except fenestration

outdoorenvironments including skylights but excluding servic reasand building service openings such as vents and grilles.

openings. . o
. . Y . (49) “Ornamental chandeliers” means ceiling—mounted,

(32) “Gross exterior roof area” means the swifithe skylight |56 “to—ceiling,or suspended decorative luminaires that use
areaand the exterior roof/ceiling area. _ glass,crystal,ornamental metals, or other decorative material and

(33) “Gross exterior wall area” means the sum of Wiedow  thattypically are used in hotels/motels, restaurants, or chuashes
area,door area and exterior wall area. asignificant element in the interior architecture.

(34) “Heat capacity” or 'HC” means the amount of heat Rec  (50) “Precisioncommercial or industrial work” means an art,
essaryto raise the temperature of a given mass one degreeift, or manufacturing operation requiring a certain degree of
Numerically,it is the mass multiplied by the specific heat. refinement.

(35) “Heatedspace” means an enclosed space within a-build (51) “Private driveways, walkways, and parking lotsieans
ing that is conditioned by a heating system with an output capacteriortransit areas that are associated with a commercial or resi
eitherexceeds 10 Btu/hr sq ft or is capable of maintaining a spai@ntial building and intended for use solely by the employes or
dry—bulbtemperature of 5¢ or more at design conditions. tenantsand not by the general public.

(36) “Heating, ventilating, and air conditioning system” or  (52) “Public driveways, walkways, and parking lots” means
“HVAC system” means the equipment, distribution network, arekteriortransit areas that are intended for use by the general pub
terminalsthat provide either collectively or individually the pro lic.
cessof heating, ventilating, or air conditioning to a building. (53) “Recooling” means lowering the temperature ofthat

(37) “Humidistat” means a device that is capabidoeing set hasbeen previously heated by a heating system.
to prevent the usef fossil fuel or electricity to humidify air above  (54) “Recovered enegy” means engy utilized from an
30% relative humidity or dehumidify air tbelow 60% relative energy-usingsystem which would otherwise be wasted or not
humidity, or both. contributeto a desired end use.

(38) “Indirectly conditionedspace” means an enclosed space (55) “Reducedflicker operation” means the operation af
including, but not limited to, unconditioned volume in atria, thalight, in which the light has a visual flicker less than 30% for fre
is not directly conditioned spacand either has an area—weightedjuencyand modulation.
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(56) “Reheating” means raising the temperature of air thateraturedifference between the 2 fluids, expressed in Bta/r
hasbeen previously cooled either by refrigeration or an econor equivalent units.
mizer system. (69) “Thermal transmittancepverall” or ‘U,” means the
Note: Introducing outdoor air necessary to meet ventilation requirements ordrossoverall (area weighted average) dmiént of heat transfer
assureadequate indoor air quality is not considered to be cooling. . from air to air or fluid to fluid for a gross area of the building enve
(57) “Reset” meansadjustment of the controller set point togpe expressed in BtuM2- F or equivalent units. ThedYalue
ahigher or lower value automatically or manually appliesto the combined &fct of the time rate of heat flows
(58) “Sconce” means a wall mounted decorative light fixturethroughthe various parallel paths such as windows, doors, and
(59) “Shading coeficient” or “SC,” means the ratio of solar opaqueconstruction areas comprising the gross area of one or
heatgain through fenestration, with or without integral shadingiore building envelope components such as walls, floors, and
devices,to that occurring through unshaded 1/8-in. thick cle&pof or ceiling.
doublestrength glass. (70) “Thermostat” means an automatic control device

(60) “Shell building” means a building for which thenve  responsiveio temperature. _
lopeis designed, constructed, or both prior to knowing the-occu (71) “Throw distance” means the distance between the

pancytype. luminaireand the center of the plane on a subjetyithe lumin
Note: See also speculative building. aire.
(61) “Speculativebuilding” means a building for whicthe (72) “Unconditionedspace” means a space within a building

envelopeis designed, constructed, or both prior to the design thfatis not a conditioned space.
thelighting, HVAC systems, or both. A speculative builditif Note: See conditioned space.
fersfrom a shell building in that the intended occupancy is known (73) “Unlisted space” means the tifence in area between
for the speculative building. the gross lighted area and the sum of all listed space areas.
Note: See also shell building. (74) “Variable air volumeHVAC system” or VAV HVAC
(62) “Supportarea” means an aréar functions that are dif system”means H¥XC systems that control the dry—bulb tempera
ferentfrom but necessary to accomplish the nativity or pur  ture within a space by varying the volume of air supply to the
poseof other listed space areas. space.
(63) “Tandemwiring” means pairs of luminaires operating (75) “Visible light transmittance’®dr “VLT” means the ratio
with one lamp ireach luminaire powered from a single two—-lamgxpresseds a decimal of visible light that is transmittatbugh
ballastcontained in the other luminaires. a glazing material to the light that strikes the material.

(64) “Task oriented lighting” means lighting thatdesigned ~ (76) “Wall heat capacity” ofHHC” means thesum of products
specificallyto illuminate aask location, and that is generally eonof the mass of eadhdividual material in the wall per unit area of
fined to the task location. wall surface times its individual specific heat, Bt#/(R).

(65) “Thermal break” means aalement of low thermal cen _ (77) “Well efficiency” meansthe ratio of the amount of vis
ductivity placed in an assembly to reduce the flow of heat betweBf¢ light leavinga skylight well to the amount of visible light
highly conductive materials. enteringthe skylight well and is calculated as follows:

(66) “Thermal conductance” orC” means the constant time (&) for rectangular wells:

rateof heat flow thorough a unit area of a body induced by a unitWell height (well length + well width) — the well index

temperature difference between the surfaces, expressed 2 x well length x well width
Btu/hft2- F or equivalent units. It is the reciprocal of thermal or
resistance. ’ (b) for irregular shaped wells:

(67) “Thermal resistance” or'R” meansthe reciprocal of well hg_ ht p" - .t
thermalconductance, 1/C expressed ifti>naF/Btu or equivalent el height x well perimeter_ the well index
units. The total thermal resistance of an assembly ig.1/U 4 x well area

(68) “Thermal transmittance” ofU” means the overall coef (c) The length, width, perimeteasind area expressed in pars.
ficient of heat transfer from fluid to fluid. It is the time rate of hegg) and (b) are measuredthe bottom of the well. The well index
flow per unit area under steady conditions from the fluid on tlaadthe weighted average well wall reflectance are used in Figure
warmside of the barrier to the fluid on the cold side, pertenit  63.02to determine the well &iency.
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Figure 63.02Well Efficiency
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(78) “Window” means glazing that is not a skylight. (c) Factory manufactured commercial entrance swinging or
(79) “Window area” means tharea of the surface of a win revolvingdoors shall limit air leakage to a rate not to exceed 1.25
dow, plus the area of the frame, sash, and mullions. cfm/ft2 of door area when tested at standest conditions in

(80) “Window wall ratio” means the ratio of the window area@ccordancavith ASTM E 283. S o

including glazed areas of doors, to the gross exterior wall area. (d) Factory manufactured residential swinging doors shall
(81) “Zone” means a space or group of spaces within a-builimit air leakage to a rate not to exceed 0.5 cfuftdoor area

ing with any combination dfieating, cooling, or lighting require Whentested at standard test conditions in accordance with ASTM

mentssuficiently similar so that desired conditions can be mai

tainedthroughout by a single controlling device. ~ Note: The term‘factory manufactured” does not apply to units constructed er fab
History: Cr. RegisterMarch, 1997, No. 495, #-1-97. ricatedin the field or to units assembled from individual components at a lumber yard

or building material center

Subchapter 1l — Building Envelope (3) AIR LEAKAGE REQUIREMENTS FOR EXTERIOR ENVELOPE
JOINTSAND PENETRATIONS. Exterior joints, cracks, and holes in the
Comm 63.10 Exempt buildings. This subchapter building envelope shall be caulked, gasketed, weather stripped, or

appliesto buildings or separately enclosed identifiable atieals otherwisesealed.. Such joints include the following:
havea mechanical space heating or air conditioning system. (&) Around window or door frames.

History: Cr. RegisterMarch, 1997, No. 495, e#-1-97. (b) Between wall or floor and foundation.
Part 1 - General Requéments (c) Between wall and roof or roof decking.
(d) Through wall panels and top and bottom plates in exterior
Comm 63.11 Air leakage and moisture migration. walls.

(1) GENERAL. The requirements of this sectiapply to those (e) At penetrations of utility services or other service entry
building components that separate interior building conditionedroughwalls, floors, and roofs.
space from the outdoors or from unconditioned spaces or crawlf) Between wall panels particulary corners and changes in
spaces. Compliance with the criteria faair leakage through grientation.
building components shall be determined by tests conducted
accordancavith specified standards. (g) Between wall aqd floor where floor pgnetrates wall.

(2) AIRLEAKAGE REQUIREMENTSFORFACTORY MANUFACTURED (h) Around penetrationsiade through the insulated envelope
FENESTRATIONAND DOORS. (a) Factory manufactured fenestrationP¥ chimneys, flue vents, or attic hatches. .
shall meet one of the following standards for air Ieakage vewtclnitset.inz«.-:‘almgmethods should be designed to be compatible with the chimney or
adoptedn s. Comm 51.25:

. . (4) MoisTurRE CONDENSATION. The design of buildings shall
1. ANSI/AAMA 101 Aluminum andPoly Mnyl Chloride ¢ create conditions of accelerateeterioration from moisture

(PVC) Prime Windows and G_Ia_lss _Doors. _ condensation.
2. ASTM D 4099 Specification for Poly Wyl Chloride Note: Vapor retarders and ventilation should be considered to prevent moisture
(PVC) Prime Whdows. from collecting within the envelope. The principles of ASHRAE Handbook, Funda

mentalsVolume, may be used as a guide.
malféeé,;tﬂ/g Nm/l))A .S.2 WWod Windows (Improvederfor History: Cr. RegisterMarch, 1997, No. 495, e#-1-97.

(b) Factory manufacturesliding doors shall meet one of the comm  63.12 Daylight credits for skylights.
following standards for air leakage: _ (1) Whendetermining building roof compliance using either the
1. ANSI/AAMA 101 Aluminum andPoly Mnyl Chloride componenstandards of s. Comm 63.15 or the system standards
(PVC) Prime Wndows and Glass Doors. of s. Comm 63.16daylight credits for skylights may be used if the
2. ANSI/NWWDA 1.S.3 Wod Sliding Patio Doors. criteriaof this section are met.
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Note: Skylights used in conjunction with automatic lighting controls for daylightspeculativebuilding for which the envelope is designed or-con
ing can significantly reduce the lighting eggrconsumption thereby more tharf-of : ; ; ;
settingthe increase in envelope heat fransfer structedprior to the design of tHeghting, HVAC systems, or both,
only those shading devices that are part of the design when it is

(2) Skylights for which daylight credit is taken may be_ . . .
excludedfrom the calculations of the overall thermal transmit?€ingévaluated for compliance shall be considered when-deter
mining compliance.

h?ﬂgﬁg?eergghe roof assembly (Uor) if all of the following eon. Note: Refer to ASHRAE Handbook, Fundamentatdvhe, Chapter 27 for more
: information on shading coétients. Shading co&€ients for fenestration are
(a) The opaqueoof thermal transmittance value Uor does natbtainedirom the manufacturerSee also s. Comm 63.18 (4).
exceedhe valuesietermined for the roof within the appropriate (b) Select appropriate fenestration type. This is deterntiped
Alternate Component PackagACP) table selected under s.the thermaltransmittance value (Uof) of the fenestration assem

Comm63.15 (1) or by s. Comm 63.16. bly. The Uof of all assemblies must falithin the range, or lower
(b) The criteria of section 8.4 ASHRAE Standard 90.1 areto determine themaximum window wall ratio, or an area-
met. weightedaverage thermal transmittance value may be used.
(c) Areas for vertical glazing, or glazing within36f vertical (3) WALL AND ROOF TRADE-OFF. Trade—ofs between the
of clerestories or roof monitors shall be included in the wall feneabovegradeexterior wall opaque areas and the gross roof area
tration calculation of s. Comm 63.15 or 63.16. shallbe allowed if either of the following conditions are met:
Note: See A63.12f the a i i i iteri i i
B AN Standardpggﬁc.jlx for general information on the criteria of section (a) The therm_al transmittance, overall value (UO) for any
History: Cr. RegisterMarch, 1997, No. 495, #-1-97. abovegrade exterior opaque wall area or gross roof area may be
increasedr decreased, provided that the total annualggnese
Part 2 — Thermal Performance dueto heat gain and loss for the building envelope shall be less
thanor equal to the total annual eggrusedue to heat gain and
Comm 63.14 Building envelope thermal perfor - lossresulting from the use of the valuestlie appropriate ACP

mance. (1) Except as provided in subs. (2) and (3), buildingablegiven in Figure 63.15.
envelopeshall comply with either the component standards of s.Note: The latest version of the ENVSTD computer program may be used to deter
Comm63.15 or the system standards of s. Comm 63.16. The éaipe required thermal transmittance values indiethe ACP tables. ENVSTD is the

culationprocedures of s. Comm 63.18 shall be used to show coffiPuterProgram included in the ASHRAE Standard 90.1.
pliance. (b) A submittal to the department for review and approval,

- P .incorporating recognized engineering practices, that the annual
shéﬁ)canijgﬁ/Ir\]/gi?r?gd gg?% ogsbixggmgs that are used as factori ﬁergyuse due to heat gain and loss fortibidding envelope shall

. o beless than or equal to that established in par (a).
(3) Buildings and areas of buildings that are usedvase N T 9 par (a)
houseshat have documentation provided to verify that th\Bly __(4) THERMAL TRANSMITTANCE VALUES FORROOFSWALLS NEXT

H H : H SPACES, AND FLOORS OVER UNCONDITIONED
systemto be installed does not use agyeprimarily to provide 1O UNCONDITIONED ' > O
h)Lljmancomfort shall comply with s Com?n 63 1g5 P SPACES. (a) The U-values for the building roofs, walls next to
Note: See s. Comm 63.10 for exempt buildings and spaces. unconditionedspaces, antloors over unconditioned spaces shall

History: Cr. RegisterMarch, 1997, No. 495, &#-1-97. beless than or equal to those listed in the appropriate ACP table
given in Figure 63.15.

Comm 63.15 Component standards option.  This see (b) Skylights for which daylight credit cannot be takan

tion describes theomponent standards for building envelopg.cqrqancevith s. Comm 63.12 shall be included in the calcula
thermalperformance.Because component requirements considgp, of the overall thermal transmittance value of the assfern
the effect of solar gairas well as conductive heat transfiére Ply (Uor).

y

requirementsfor each component shall be met independent . .
underthis option. Thewall and roof trade—6fexception in sub. (c) Unconditioned below—grade spaces that have floor or ceil

(3) may be used with this option. The System Analysis Desi. assemb!ies insulated as speciﬁed on.the appropriate ACP table
Methodof Subchapter Iishall be used to demonstrate the accegt© Not require below-grade wall insulation.
ability of trade—ofs between component eggrconserving fea (5) THERMAL RESISTANCEVALUE FOR SLAB-ON-GRADEFLOORS.
tures. Separate occupancies in the same building shall meet #ff¢ Unheated slab—on—grade floors shall have insulation around
requirementsf this section independently the perimeter of the floor with the thermal resistance (Rujef

(1) DETERMINATION OF APPROPRIATEACPTABLE. The appropri  Insulation as listed in the appropriate ACP table. o
atealternate component package or ACP table shalete¥mined (b) For heated slabs—-on—-grade, the required minimum
basedon building location using Figure 63.15. R-valueshall bethe R-value for the unheated slab—on—grade plus

(2) MAXIMUM ALLOWABLE WINDOW WALL RATIO. The percent 2.0
ageof windows, including glazed areas of doors, relative to the (c) The slab insulation specified shall extend either in a vertical
grossexternal wall area of the building shall be less than or equéédéine downward from the top of the slab for the minimum distance
to the maximumallowable window wall ratio chosen from thegivenin the appropriate ACP table or downward to the bottom of
appropriateACP table for the glazing type of the building. Thehe slab then in a horizontal plane beneath the slab or outward
window wall ratio is the totahrea of window assemblies, inctud from the building for the minimum distance given in the ACP
ing glazed areas of doors, divided by the total gross exterior wble. Vertical insulation shall not be required to extend below the
area,considering all elevations of the building. The maximurfoundationfooting.
allowablewindow wall ratio shall be determined using the folow  (q) The R-value and dimensions required for slabs refer only
Ing steps: to the building insulation materials. Insulative continuity shall be
(a) Select the Shading Céiefent (SG,) range that is no less maintainedn the design of slab edge insulation syste@enti-
thanthe fenestration SAncluding permanently installed inter nuity shall be maintained from the wall insulation through the
nal, integral and external shading devices, but excluding taetef intersectionof the slab, wall and footing to the bodi/the slab
of external shading projection®Note that this includes curtains, edgeinsulation.
shadespr blinds that are permanently installed. Boshell or  History: Cr. RegisterMarch, 1997, No. 495, e#i-1-97.
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Figure 63.15
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Figure 63.15 (Continued)
Alternate Component Package
ACP Table A
Part A1l: Maximum Whdow Area/Gross Exterior 8l Area
Shading Uof Range
Exterior Wall Coefficient 0.60 0.55 0.50 0.450 <0.40
Uo Range to to to to
SG 0.56 0.51 0.46 0.41
0.80-0.71 0.20 0.21 0.23 0.25 0.27
0.70 - 0.61 0.20 0.22 0.24 0.26 0.28
<0.06 0.60 - 0.51 0.21 0.22 0.25 0.27 0.30
0.50-0.41 0.21 0.23 0.25 0.28 0.31
<0.40 0.21 0.23 0.26 0.29 0.33
0.80-0.71 0.18 0.20 0.21 0.23 0.25
0.70 - 0.61 0.18 0.20 0.22 0.24 0.27
0.061 to 0.070 0.60 - 0.51 0.19 0.21 0.23 0.25 0.28
0.50-0.41 0.19 0.21 0.23 0.26 0.30
<0.40 0.19 0.21 0.24 0.27 0.31
0.80-0.71 0.16 0.18 0.20 0.22 0.24
0.70 - 0.61 0.17 0.18 0.20 0.23 0.25
0.071 to 0.080 0.60 - 0.51 0.17 0.19 0.21 0.23 0.26
0.50-041 0.17 0.19 0.21 0.24 0.27
<0.40 0.18 0.19 0.22 0.25 0.28
0.80 -0.71 0.15 0.16 0.18 0.20 0.22
0.70 - 0.61 0.15 0.17 0.18 0.21 0.23
0.081 to 0.090 0.60 - 0.51 0.15 0.17 0.19 0.21 0.24
0.50-0.41 0.16 0.17 0.19 0.22 0.25
<0.40 0.16 0.17 0.20 0.22 0.26
Part A2: Other Criteria Part A3: Unheated Slab—On-Grade Minimum R-\&alue
Roof Max U, = 0.040 Insulation Length of Insulation
Wall Adjacent to Unconditioned Orle_ntatlon 24" 36" 48’
Space Max Y= 0.10 Horizontal R=18 R=15 R=11
Floor Over Unconditioned Space Vertical R=8 R=6 R=4

Max Ug = 0.040

Wall Below Grade
Min R-Value = 13
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Figure 63.15 (continued)
Alternate Component Package

ACP Table B
Part B1: Maximum Widow Area/Gross Exterior 8l Area
Shading Uof Range
Exterior Wall Coefficient 0.60 0.55 0.50 0.45 <0.40
Uo Range to to to to
SG 0.56 0.51 0.46 0.41
0.80-0.71 0.20 0.21 0.22 0.23 0.24
0.70 - 0.61 0.21 0.22 0.24 0.25 0.27
<0.06 0.60 - 0.51 0.22 0.24 0.25 0.27 0.29
0.50 - 0.41 0.24 0.25 0.27 0.30 0.32
<0.40 0.25 0.27 0.29 0.32 0.35
0.80-0.71 0.19 0.20 0.21 0.22 0.23
0.70 - 0.61 0.20 0.21 0.22 0.24 0.25
0.061 to 0.070 0.60 - 0.51 0.21 0.23 0.24 0.26 0.28
0.50 - 0.41 0.22 0.24 0.26 0.28 0.31
<0.40 0.24 0.26 0.28 0.31 0.34
0.80-0.71 0.18 0.19 0.20 0.21 0.23
0.70 - 0.61 0.19 0.20 0.21 0.23 0.24
0.071 to 0.080 0.60 - 0.51 0.20 0.21 0.23 0.25 0.27
0.50 - 0.41 0.21 0.23 0.25 0.27 0.29
<0.40 0.22 0.24 0.27 0.29 0.32
0.80 -0.71 0.17 0.18 0.19 0.20 0.21
0.70 - 0.61 0.18 0.19 0.20 0.21 0.23
0.081 to 0.090 0.60 - 0.51 0.19 0.20 0.21 0.23 0.25
0.50 - 0.41 0.20 0.21 0.23 0.25 0.28
<0.40 0.21 0.23 0.25 0.27 0.30
Part B2: Other Criteria Part B3: Unheated Slab—On-Grade Minimum R-\alue
Roof Max W, = 0.045 Insulation Length of Insulation
Wall Adjacent to Unconditioned Orientation 24" 36" 48"
Space Max ¥=0.11 Horizontal R=18 R=15 R=11
Floor O\K/?;XUS:(ingllgzged Space Vertical R=8 R=6 R=1
Wall Below Grade
Min R-Value = 12
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Figure 63.15 (continued)
Alternate Component Package
ACP Table C
Part C1: Maximum Widow Area/Gross Exterior 8l Area
Shading Uof Range
Exterior Wall Coefficient 0.60 0.55 0.50 0.45 <0.40
Uo Range to to to to
SG 0.56 0.51 0.46 0.41
0.80-0.71 0.20 0.21 0.22 0.22 0.23
0.70 - 0.61 0.22 0.23 0.24 0.25 0.26
<0.06 0.60 - 0.51 0.23 0.25 0.26 0.27 0.29
0.50 - 0.41 0.25 0.27 0.29 0.30 0.32
<0.40 0.27 0.29 0.32 0.34 0.37
0.80-0.71 0.19 0.20 0.21 0.22 0.23
0.70 - 0.61 0.21 0.22 0.23 0.24 0.25
0.061 to 0.070 0.60 - 0.51 0.22 0.24 0.25 0.26 0.28
0.50 - 0.41 0.24 0.26 0.27 0.29 0.31
<0.40 0.26 0.28 0.30 0.33 0.35
0.80-0.71 0.18 0.19 0.20 0.21 0.22
0.70 - 0.61 0.20 0.21 0.22 0.23 0.24
0.071 to 0.080 0.60 - 0.51 0.21 0.23 0.25 0.26 0.27
0.50 - 0.41 0.23 0.25 0.26 0.28 0.30
<0.40 0.25 0.27 0.29 0.31 0.34
0.80 -0.71 0.17 0.18 0.19 0.20 0.21
0.70 - 0.61 0.19 0.20 0.21 0.22 0.23
0.081 to 0.090 0.60 - 0.51 0.20 0.22 0.23 0.24 0.26
0.50 - 0.41 0.22 0.23 0.25 0.27 0.29
<0.40 0.24 0.26 0.28 0.30 0.33
Part C2: Other Criteria Part C3: Unheated Slab—On-Grade Minimum R-\alue
Roof Max W,= 0.049 Insulation Length of Insulation
Wall Adjacent to Unconditioned Orientation 24" 36" 48"
Space Max ¥=0.11 Horizontal R=18 R=15 R=11
Floor O\K/?;XUS:(ingllgzged Space Vertical R=8 R=6 R=1

Wall Below Grade
Min R-Value = 1

Registey March, 2000, No. 531



http://docs.legis.wisconsin.gov/document/register/553/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister January 2002 No. 5F3r current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

187 DEPARTMENT OF COMMERCE Comm 63.18

Comm 63.16 System standards option.  To comply ASHRAE90.1 Standard.
with the system standards for building envelope thermal perfor History: Cr. RegisterMarch, 1997, No. 495, &#-1-97.
mance,the building shall complyith section 8.6 of ASHRAE ) o
standard90.1 as adopted in s. Comm 51.25 or with the system COmm 63.165 Design criteria. (1) THERVAL PER
analysisdesign of s. Comm 63.70 to 63.72 applied to the thern#RMANCE. (@) Except aprovided in par(b), the thermal perfer
envelopealone. Building site climate data shall be determingg@ncevalues for the exterior envelopé buildings or areas of

using Wisconsin Division of State Ergy Statistics orother PRuildingsthat are warehouses that meet the criteria of s. Comm
sourceacceptable to the department. 63.14(3), or thatare factories shall not exceed the valuesainld

Note: Section 8.6 of ASHRAE 90.1 requires use of the latest version of tl@'l&_’_l'-rhe Ca|CL_J|at|0n procedures @fComm 63.18 shall be
ENVSTD computer program. ENVSTD is the computer program included in tHésedto show compliance.

Table 63.165-1
Thermal Performance Values

Number of Stories Thermal Performancealues*
1-2 12
3-4 13
5-7 16
8-12 18
13-20 20
Over 20 21

*Expressed in Btu/hour/square foot of above—grade exterior envelopes. $8@mm 63.23 (2) and (3) for design conditions.

(b) The thermal performance values specified in @may exceed 0.08 Btu/FSq. Ft. hour
beincreased or decreased provided the U-value for other €ompo (3) S AB-ON-GRADE PERIMETER INSULATION. For slab—on-
nentsis decreased or increased so the total heat gain or loss forghgiefloors with or without a grade beam, a foundation bearing
entirebuilding envelope and floor area does not exceetbtaé all or a foundation frost wall, the thermal resistance of the
heatgainor loss resulting from conformance to the values speghsylationaround the perimeter of the floor shall not be less than
fied in this section. thevalues shown indble 63.165-2The insulation shall extend

(2) FLOORS OVER UNCONDITIONED SPACES. The overall heat 48 inches in the vertical or horizontal direction or combination
transmission coeficient (U-value) for floors of heated or thereofwith a total dimension of 48 inches. Slab—on grade perim
mechanicallycooled spaces over unconditioned spaces shall mterinsulation shall be moisture resistant.

Table 63.165-2
Perimeter Insulation Requirements

Slab-on-grade
. . Zone 1 Zone 2 Zone 3 Zone 4
Perimeter Insulation
R ="F Sq. Ft. Hour Unheated Slabs 6.7 6.2 5.9 5.2
Btu Heated Slabs 9.3 9.0 8.6 8.2

1SeeFig. 63.23 for zone definitions.
2Heated slabs have piping, duct work or other heat distribution system components embedded in or under them.
History: Cr. RegisterMarch, 1997, No. 495, e#-1-97. for department review and approval in accordance with s. Comm

. 50.19.
Part 3 - Calculations and Standds History: Cr. RegisterMarch, 1997, No. 495, €#-1-97.

Comm 63.17 Material properties. (1) When available, Comm 63.18 Required calculation procedures. The
informationon thermal properties, performance of building enveollowing procedures shall be used to calculate the theyerédr
lope sections, and components and heat transfer shall be obtaimeshce of above— and below-grade envelopections of any
from ASHRAE Handbook, FundamentalsoMme, adopted in building that is heated or mechanically cooled.

s. Comm 51.25. (1) OVERALL THERMAL TRANSMITTANCE (Up). The overall ther

(2) (a) When the informatiois not available from ASHRAE mal transmittance of the building envelope assershbll be cal
Handbook Fundamentalsalume, the data may be obtained frontulatedin accordance with the equation given below

manufacturer’snformation orlaboratory or field test measure U= SUA/A

ments. If laboratory offield test measurements are used for enve o~ A

lope heat transmission, they shall be obtained using one of the fol =(UiA1+ WA +e o o o+ UAp)/Ag

lowing test methods adopted in s. Comm 51.25: where:
1. GUARDED HOT PLAE: ASTM C 177; U, =The area—weighted average thermal transmittance of the
2. HEAT FLOW METER: ASTM C 518; grossareaof an envelope assembly; that is the exterior wall
3. GUARDED HOT BOX: ASTM C 236: assemblyincluding fenestration and doors, the roof and ceiling
4. CALIBRATED HOT BOX: ASTM C 976: or assemblyand the floor assemblBtu/hfi2°F.
5. PIPE INSULAION: ASTM C 335. A, =The gross area of the envelope asseyi3ly

(b) For foam plastiinsulations that use a gas other than air as Y =The thermal transmittance of each individual patthef
theinsulating medium, laboratory or field tests shall be conductégvelopeassemblyfor example, the opaque portion of the wall
on representative samples that have been aged for the equivaégemblyBtu/hfe°F. U also equals 1/Rwhere Ris the total
of 5 years or until the R-alue has stabilized. Thests shall be resistanceo heat flow of an individual path through an envelope
conductedby an independent third party and shall be submittedsembly.
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Comm 63.18 WISCONSINADMINISTRATIVE CODE 188
A; =The area of each individual element of the envelope (a) Thermal transmittance afpaque elementsThe thermal
assemblyft2, transmittanceof opaque elements of assemblies shall be -deter

(2) THERMAL TRANSMITTANCE (U)) OF AN INDIVIDUAL PATH minedusing a series path procedure with correction for the pres
THROUGH AN ENVELOPEASSEMBLY. The thermal transmittance of €nceof parallel paths within an element of the envelope assembly
eachenvelope shall be determined with consideraioail major  Suchas wallcavities with parallel paths through insulation and
seriesand parallel heat flow paths through the elements of tf!dS: An acceptable procedure shalluzed, as specified in Fig
assemblyand film coeficients. Compression of insulation shalluré 63.18-1. Figure 63.18-2 illustrates a typical roof assembly
be considered in determining the thermal resistance.

Figure 63.18-1 Calculation Pecedures for Evaluating Major Series
and Parallel Heat Flow Paths

Acceptable Procedures for Determiningfbr Opaque Elements

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

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

EQUIVALENT CIRCUIT

CONSTRUCTION / 1

= 2

Rcavny jolst

U

L

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

R is the equivalent resistance of the element contacting the parallel path. F is the parallel path
correction factor.
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Comm 63.18

1. For envelope assemblies containing metal framing, the Re =R-value of insulation x &

shallbe determined by using one of the following methods:

The Parallel Path Correction Factorg) (faay be obtained

a. Results from laboratory or field test measurements. Ofrem tests conducted using procedures listed in s. Comm 63.17.
of the procedures specified in s. Comm 63.17 shall be used. Parallel Path Correction Factors for some envelope assemblies
b. The thermal resistance tifose roof and wall assembliesare listed in @bles 63.18-1 and 63.18-2.
listedin Tables 63.18-&and 63.18-2 shall be corrected using the ¢ Forelements with internal metallic structures bonded on

following parallel path correction factor procedure:
Considering the total resistance of the series path:

Rt = The total resistance of the envelope assembly

Ui= 1R
Ri=R +Re

where:

oneor both sides to a metal skin or covering, the calculation proce
dure specified inthe ASHRAE Handbook, Fundamentalsl-V

ume,or specified in ASHRAE 90.1, or other procedure acceptable
to the department shall be used to include tfecef of thermal
bridgesin metal construction.

d. For elements other than those covered above, the zone
methoddescribed ithe ASHRAE Handbook, Fundamentats-V

Ri =The resistance of the series elements (for i = 1 to n) exclugmeshall be used for calculation.

ing the parallel path element(s)

Re =The equivalent resistance of the element containing the
parallel path, the value ofhs:

Table 63.18-1

Roofs

Parallel Path Correction Factors

Bridged 0 5 10 15 20 25 30 35 40 45 50 55
R-Value
Correction 1.0 096 | 092 | 0.88 | 0.85 | 0.81 | 0.79 | 0.76 | 0.73 | 0.71 | 0.69 | 0.67
Factor

aTablevalues are

based upon metal trusses with 4—foot spacing that penetrate the insulation, and 0.66—inch diameter cross members every 1 foot.
Table 63.18-2

Wall Sections Wth Metal Studs
Parallel Path Correction Factors

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
2Xx6 18-16 16 o.c. R-19 0.37 R-7.1
R-21 0.35 R-7.4
2Xx6 18-16 24 o.c. R-19 0.45 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 0.c. R-25 0.38 R-9.6

2These factors can be applied to metal studs of this gauge or thinner

2. For assemblies containing nonmetal framing, thehall

(b) Thermal transmittance of fenestratiovialues of s shall

be determined from one of the laboratory or field test measurge determined using one of the following methods:

mentsspecified in s. Comm 63.17 or from the ASHRAE series—

1. The National Fenestration Rating Council (NFROP

parallelmethod. Formulas in the ASHRAE Handbook, Funddrocedurdor Determining Fenestration Product Thermal Proper

mentalsVolume, shall be used for these calculations.

3. The opaque portions abors shall be considered to be
partof theopaque wall assembly in the calculation of the avera
thermaltransmittance. The thermal transmittance of the entire
opaguedoor assembly including the frarslall be included in the

calculation.

tion.

ties. The thermal performance values shall be certified through
he NFRC Fenestration Thermal Performance Rating Certifica
ﬁgn and Labeling Program as described in the NFRC Product Cer
jcation Program LAP 1, PCP 1, and CAP 1.

2. The values for the appropriate product type giveraisler
63.18-3may be used.

. . Note: Interpolation between tables for glazing other tHad® and 90 is accept
Note: See Appendix A for sample U-values for doors and explanatory informgp|e.

Note: In order to use the component standards option of s. Comm 63.15, the
Note: See s. Comm 51.06 for thermal barrier requirements for foam plastics.U-valueof fenestration must be 0.52 or less.
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Comm 63.18

Table 63.18-3, Part |
Window U-Values

WISCONSINADMINISTRATIVE CODE

Glazing Type Aluminum Frame—-— Aluminum Frame—-— Wood or \inyl
Single glazing no thermal break* thermal break* Frame
Glass 1.23 1.10 0.98
1/8 in. acrylic 1.16 1.03 0.92
Double glass, air filled
1/4 in. air space 0.78 0.65 0.55
3/8 in. air space 0.74 0.60 0.51
1/2 in. and greater 0.72 0.59 0.49
Double 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 0.67 0.54 0.45
1/2 in. and greater 0.65 0.52 0.42
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 0.46 0.37
Double glass, agon filled
1/4 in. agon space 0.74 0.61 0.51
3/8 in. agon space 0.71 0.57 0.48
1/2 in. and greater 0.69 0.56 0.47
Double glass, low emissivity = 0.4 on surface 2 or §omafilled
1/4 in. agon space 0.67 0.54 0.45
3/8 in. agon space 0.63 0.49 0.40
1/2 in. and greater 0.62 0.48 0.39
Double glass, low emissivity = 0.15 on surface 2 or @omfilled
1/4 in. agon space 0.62 0.48 0.39
3/8 in. agon 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 0.57 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 space 0.71 0.57 0.48
3/8 in. air space 0.68 0.54 0.45
1/2 in. and greater 0.66 0.53 0.43
Triple glass
1/4 in. air space 0.64 0.50 0.41
3/8 in. air space 0.60 0.46 0.38
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
1/4 in. air space 0.59 0.45 0.37
3/8 in. air space 0.54 0.41 0.32
1/2 in. and greater 0.52 0.39 0.30
Triple glass, aon filled
1/4 in. agon space 0.60 0.46 0.38
3/8 in. agon space 0.57 0.44 0.35
1/2 in. and greater 0.56 0.42 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. agon space 0.54 0.41 0.32
3/8 in. agon space 0.51 0.37 0.29
1/2 in. and greater 0.50 0.36 0.28
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191 DEPARTMENT OF COMMERCE Comm 63.18
Table 63.18-3, Part Il
Skylight U-Values — 45 Degee Slope
Glazing Type Aluminum Frame—-— Aluminum Frame—-— Wood or \inyl
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, agon filled
1/4 in. agon space 0.83 0.69 0.58
3/8 in. agon space 0.80 0.65 0.55
1/2 in. and greater 0.78 0.64 0.54
Double glass, low emissivity = 0.4 on surface 2 or §omafilled
1/4 in. agon space 0.76 0.61 0.52
3/8 in. agon 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 @omfilled
1/4 in. agon space 0.70 0.55 0.46
3/8 in. agon 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 space 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 glass with polyester film suspended in between, low emissivity = 0.15 on surface 2, 3, 4, or 5
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, aon filled
1/4 in. agon space 0.68 0.53 0.45
3/8 in. agon space 0.65 0.51 0.42
1/2 in. and greater 0.64 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 5
1/4 in. agon space 0.61 0.48 0.38
3/8 in. agon space 0.58 0.44 0.35
1/2 in. and greater 0.57 0.43 0.34
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Comm 63.18

Table 63.18-3, Part Il
Skylight U-Values — Horizontal

WISCONSINADMINISTRATIVE CODE

Glazing Type Aluminum Frame—-— Aluminum Frame—-— Wood or \inyl
Single glazing no thermal break* thermal break* Frame
Glass 1.38 1.25 1.12
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
Double glass, low emissivity = 0.4 on surface 2 or 3
1/4 in. air space 0.85 0.71 0.61
3/8 in. air space 0.79 0.65 0.56
1/2 in. and greater 0.77 0.63 0.53
Double glass, low emissivity = 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
1/2 in. and greater 0.72 0.57 0.48
Double glass, agon filled
1/4 in. agon space 0.86 0.73 0.62
3/8 in. agon 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 §omafilled
1/4 in. agon space 0.79 0.65 0.56
3/8 in. agon space 0.75 0.60 0.51
1/2 in. and greater 0.74 0.59 0.50
Double glass, low emissivity = 0.15 on surface 2 or @omfilled
1/4 in. agon space 0.74 0.59 0.50
3/8 in. agon space 0.69 0.54 0.44
1/2 in. and greater 0.67 0.53 0.43
Double glazing, 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 glazing, 1/4 in. acrylic or polycarbonate
1/4 in. air space 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
1/4 in. air space 0.76 0.61 0.52
3/8 in. air space 0.72 0.57 0.49
1/2 in. and greater 0.70 0.56 0.47
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. air space 0.71 0.56 0.48
3/8 in. air space 0.65 0.52 0.42
1/2 in. and greater 0.63 0.50 0.40
Triple glass, aon filled
1/4 in. agon space 0.72 0.57 0.49
3/8 in. agon space 0.69 0.55 0.46
1/2 in. and greater 0.68 0.53 0.44
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. agon space 0.65 0.52 0.42
3/8 in. agon space 0.62 0.48 0.39
1/2 in. and greater 0.61 0.47 0.38
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193 DEPARTMENT OF COMMERCE Comm 63.23

* Note to Table 63.18-3: An aluminum thermal break framed window shall nishedby the equipment manufacturer to show compliance with
incorporatethe following minimum design characteristics: g f ;

a. The thermal conductivity of the thermal break material shall be not more th eortz'ln‘II'Teu?']ollgni/i?wler;:r)'c/ifiiiggr:rer??anri'are acceptedthe department:
3.6 Btu—in/hr/ft2/F°; GAMEA A owing prog p p :

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 incar, (3) Compllance with mlnlmurem(:lency requirements spec

poratea thermal break meeting the criteria in a. and b. above. ified for HVAC equipmem_sha_lll include compliance with part-

(3) GROSSAREA OF ENVELOPE COMPONENTS. (a) Roofassem load requ]rements where indicated \ﬂB” as standards for f.U”—
bly. The gross area of a roof assembly consists of the total surfigs requirements. Theart-load diciency shall be determined
of the roof assembly exposed to outside air or unconditionagspecified in the ARI standards specified in ASHRAE 90.1.
spaces.Theroof assembly shall be considered to include all roof (4) Spaceheating or cooling equipment usedprovide addi
or ceiling components through which heat may flow betwedinal functions such as water heating for plumbing, as part of a
indoorand outdoor environments including skylight surfaces bubmbinationor integrated system shall comply with minimum
excludingservice openingsFor thermal transmittance purposegerformancerequirements for the appropriate space heating
whenreturn air ceiling plenums are employed, the roof or ceilingpoling equipment category
assembly shall not include the resistance of the ceiling or the ple (5) Equipmentproviding water heating for plumbing that is
numspace as part of the total resistance of the assembly  usedto provide additional functions, such as sgaeating, as part

(b) Floor assembly The gross area of a floor assembly ovesf a combinatioror integrated system shall comply with mini
outsideor unconditioned spaces consistshaf total surface of the mum performance requiremenfisr water heating equipment as
floor assembly exposed to outside air or unconditioned spaspecifiedin s. Comm 84.20 (5) (n).
The floor assembly shall include all floor components through (6) Combinationspaceand plumbing water heating equip
which heat may flow between indoor and outdoouncondi  mentmay only be used when at least one of the following eondi
tionedspace environments. tionsis met:

(c) Exterior walls. The gross area @iterior walls enclosing (a) The annual space heating aneis less than 50% of the
a heated or cooled space is measured on the exterior and congigialwater heating engy for plumbing.
of the opaque wall including between floor spandrels, peripheral () The enagy input or storage volume of the combined boiler
edgesof flooring, window areas including sasind door areas, or water heater is less than twice the ggeénput or storage vel
butexcluding vents, grilles, and pipes. ume of the smaller of the separate boimra/ater heaters other

(4) SHADING COEFFICIENTS. The Shading Cofiient (SG) for  wise required.
damentalsvolume or from manufacturés test data. SQOs the systemshat meet the requirements of this section.
ShadingCoeficient of the fenestration including permanently ™ ) e input to the combined boiler or water heater system is
installedinternal and external shading devices but excluding tm?ssthan 150.000 Btu/h
effect of external shading projections, which is calculated sepa ! )
rately. TheShading Codicient used for louvered shade screens
shall be determined using a profile angle of 3@ found in the
ASHRAE Handbook, Fundamental®Mme.

Note: Manufacturers should be able to provide shadindicafts for their prod
ucts
History: Cr. RegisterMarch, 1997, No. 495, ef#4-1-97.

Note: See s. Comm 64.22 (10) for additional requirements for combined systems.
(7) Equipmentthat is not used for comfort cooling or comfort
heating is exempt from the eggreficiency requirements of this
chapter.
Note: Omission of minimum performance requirements for certain classes of
HVAC equipment does not preclude use of that equipment.
History: Cr. RegisterMarch, 1997, No. 495, e#4-1-97.

_ Comm 63.19  Prohibition of heated sidewalks. = The Comm 63.21 Field—assembled equipment and com -
installationor use of heatesidewalks is prohibited as Spec'f'edponents. When components such as indoor or outdoor coils are
'nNs't 1051'1{24’1 g’lt?i- Stat ds as foll usedfrom morethan one manufacturer as parts of air—condition
ote: section . , olats., reads as rollows: H : H nto H H H
101.124 Heated Sidewalks Prohibited. In this section “exterior pedestrian trawg or heating equipme . mponent éiciencies shall be speci
surface’means any sidewalk, ramp, staoop, stepentrance wayplaza or pedes 11€d based on data provided by the component manufacturers.

trian bridge not fully enclosed withinlauilding and “heated” means heated by elec History: Cr. RegisterMarch, 1997, No. 495, e#-1-97.
tricity or enegy derived from the combustion of fossil fuels, but not including the use

of waste thermal engy. “Exterior pedestrian tré€ surface” does not include any Comm 63.22 Equipment controls. (1) Heat pumps

meansof ingress or egress by the physically disabled required under s. 101.13 (2). . . . Y
No person may construct a heated exterior pedestridic safface. The department é(?]UIppeleth supplementary heatesball be installed with cen

or any city village, town or county is prohibited from approving any plan under $rols to prevent heater operation when the heating load can be met

101.12which includes such heated surface. The department shall order any exi it H .
heatedexterior pedestrian tifid surface inoperation to be shutfofThis section does SBS‘Pthe heat pqmp, except under the conditions listed beIOW.
not apply to any inpatienhealth care facility as defined in s. 50.135 (1), or (@) Where it can be shown that supplementary heatidgces

community-basedesidential facilityas defined in s. 50.01 (1g). energyconsumption
History: Cr. RegisterMarch, 1997, No. 495, &#-1-97. : . . . .
(b) Supplementary heater operation is permitted during short

Subchapter IV Equipment And Systems transientperiods of less than 15 minutes during defrost cycles.
(2) Thesetback recovery artdmpering of indoor air during
Part 1 — Equipment Efficiencies defrostcycles shall be controlled so as to minimize of supple
mentalheat.
Comm 63.20 Minimum equipment efficiencies. History: Cr. RegisterMarch, 1997, No. 495, e#-1-97.

(1) Spaceheating or cooling equipment that is not covered by 10
CFRPart 430, Engly Conservation Program for Consurireod
ucts,shall have a minimum ffiency at the specified ratingpn

(ii(’;itl)lnls not less than the values given in ASHRAE 90.1, SeCtioaJLATION PROCEDURESHeating and cooling system design loads

Note: Equipment that is covered by the federal regulationfd®art 430 is not fO!’ the. purpose of S|z_|ng systems and equlpment ?ha” be deter
includedunder the scope of this code. figiEncies required by that standaack minedin accordancevith the procedures de_sc_rlbed in the ASH
reprinted in Appendix A.Efficiencies required by ASHRAE 90.1-1989 are alsoRAE Handbook, Fundamental®Mme, ora similar computation
printedin Appendix A. B ) procedure approved by the department. For those design parame

(2) Equipmentratings shall be certified under a nationally- rectersaddressed in subs (2) to (7), the values specified shall be used.
ognlzed certification program or rating procedure or data fur Note: This section does not require the installation of cooling equipment.

Part 2 — System Design

Comm 63.23 Load calculations for sizing. (1) CAL-
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Comm 63.23 WISCONSINADMINISTRATIVE CODE 194

(2) INDOOR DESIGN CONDITIONS. The winter indoor design  (3) OuTDOOR DESIGN CONDITIONS. QOutdoor design tempera
temperatures specified in Bble 64.05. When air conditioning isturesshall be taken from Figure 63.23.
providedin accordance with s. Comm 64.06 (2)(b), saenmer
indoor design temperature is #8or lower

Figure 63.23
Outdoor Design Conditions
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mer wet bulb design temperature.
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195 DEPARTMENT OF COMMERCE Comm 63.27

(4) VenTiLATION. Outdoor aiventilation loads shall be based 1. Deadbands are not required for special occupapegial
on ventilation rates specified in s. Comm 64.05. usagepr code—required systems where deadband controls are not
(5) EnveLope. Envelope heating and cooling loads shall bappropriate.
basedon envelope characteristics such as thermal conductance,2. Deadbands are not required for buildings complying with
shadingcoeficient, and air leakage consistenith the values the ASHRAE enegy cost budget method under Subchapter VI
usedto demonstrate compliance with subch. 111 if, in the propose_d buildingnegy analysis, heating and cooling
(6) LiGHTING. Lighting loads shall be based on actual desigR€rmostaset-points are set to tsame value between “Fand
lighting levels or power budgets consistent with subchLight  /5°F inclusive and assumed to be constant throughout the year
ing loads may nobe included for the purpose of calculating 3. Deadbands may be omitted for thermostats taate
designheating loads. manualchangeover between heating and cooling modes.
(7) Pick-upLoADs. Transient loads such agrm-up or cool-  History: Cr. RegisterMarch, 1997, No. 495, &#-1-97.
down loadswhich occur after dfhour setback or shutofnay be Comm 63.27 Zone controls. (1) Except as provideih

calculatedrom principles based on the heat capacity of the buildyp, (2) zone thermostatic and humidistatientrols shall be

ing and its contentghe degree of setback, and desired recovepinableof operating in sequence to supply heating and coolin
time; or may be assumed to be up to 3@¥theating and 10% for enzrgyto thgzone.gSuch ?:ontrols shallpgr()elvent: 9 g

cooling of the steady-state design loads. -
History: Cr. RegisterMarch, 1997, No. 495, ef4-1-97. EE; 22252;':3’

Comm 63.24 System and equipment sizing. HVAC  (c) Mixing or simultaneous supply @fir that has been pre
systemsand equipment shall be sized to provide the minimukiously mechanicallyheated and air that has been previously
space and system loads calculated in accordangith cooled,either by mechanical refrigeration or by economizer sys

s. Comm 63.23. tems;or
History: Cr. RegisterMarch, 1997, No. 495, &#4-1-97. (d) Other simultaneous operation of heating and cooling sys
S temsto the same zone.
Comm 63.25 Separate air distribution systems. (2) The following systems and zones are exempt from this

(1) Exceptas provided in sub. (2), zones with special proceggction:
temperaturgequirementshumidity requirements, or both, shall " oy \ariapleair volume (VAV) systems which, during periods
be served by air distribution system separate from those Servﬂ?é)ccupancyare designed to reduce the air supply to each zone
zonesrequiringonly comfort conditions; or shall include supple_to a

I X ; minimum before reheating, recooling, or mixing takes place.
mentaryprovisions sdhat the primary systems may be specifitpig minimum volume shall be no greater than thgeat of the
cally controlled for comfort purposes only

’ . following:
(2) As an exception to sub. (1), zones requiring only comfort 1 3q0 of the peak supply volume:

heatingor comfort cooling that are served by a system primarily
usedfor process temperature and humidity control need not Qe
servedby a separate system if the tatapply air to these comfort =

2. The minimum required to meeg¢ntilation requirements of
Comm 64.05;

zonesis no more than 25% of the total system sughyor the 3. 0.4 cfm/square foot of zone conditioned floor area.
total conditionedfloor area of the zones is less than 1,000 square (b) Zones where special pressurizatietationships or cross-
feet. contaminatiorrequirements are such thhe cost of controls for

History: Cr. RegisterMarch, 1997, No. 495, ef#—1-97. variable air volume systems exceeds the value of theggner

saved,such as some areas of hospitals and laboratories;
Comm 63.26 Temperature controls. (1) SysTEMCON- (c) Where at least 75% of the egegffor reheating or fopro-

TrRoL. Each HWC system shall include at least one temperatukgding warm air in mixing systems is provided from a site-recov
control device. eredor site—solar engy source.

(2) ZoNECONTROLS. (@) 1. Except as providedsnbd. 2., the (d) Zones where specified humidity levels are required to sat
supply of heating and cooling ergr to each zonshall be con isfy process needs, such as computer rooms and museums; and
trolled by individual thermostatic controls responding to tempera (e) Zones with a peak supply air quantity of 150 cfm or less.
turewithin the zone. () Multiple reheat systems serving multiple zones, cttean

2. Independent perimeter systems thatdegigned to déet  thoseemploying variable aivolume for temperature control, that
only envelope heat losses or gains or both may serve one or mgesprovided with controls that will automatically reset the system
zonesalso served by an interior system with the following limitacold air supply to the highest temperature level that will satisfy the
tions: zonerequiring the coolest air

a. The perimeter system shall include at least one thermostatiqg) Dual ductand multizone systems that are provided with
control zone for each buildingxposure having exterior walls fac controlsthat will automatically reset:
ing only one orientation for 50 contiguous feet or more; and 1. The cold duct air supply to the highest temperature that will

b. The perimeter system heating and cooling supply shall satisfythe zone requiring the coolest air; and
controlledby thermostattocated within the zones served by the 2. The hot duct air supply to the lowest temperaturewfiat
system. satisfythe zone requiring the warmest air

(b) Where used toontrol comfort heating, zone thermostatic (h) Systems in which heated air is recooled, directly ok indi
controlsshall be capable of being $atally or remotely by adjust rectly, to maintain space temperature that are provided with con
mentor selection of sensors down to°b%r lower trols that will automatically reset the temperattiewhich the

(c) Where used toontrol comfort cooling, zone thermostaticsupply air is heated to thiewest level that will satisfy the zone
controlsshall be capable of being $etally or remotely by adjust requiringthe warmest air
mentor selection of sensors up to°8%or higher (i) A multiple zoneheating,ventilating and air-conditioning

(d) Except as provided in subds. 1. to 3., zone thermostadistemthat employs reheating or recooling for control of not more
controlsused to control both comfort heating and cooling shall léan 5,000 cfm 020%of the total supply air of the system, which
capable of providing a temperature range, or deadbaatlealst €Veris less.
5°F within which the supply of heating and cooliegegy to the (3) OFF-HOURCONTROLS. Except as provided in pars. (a) to
zoneis shut of or reduced to a minimum. (c), mechanicaHVAC systems shall be equipped with automatic

Register March, 2000, No. 531


http://docs.legis.wisconsin.gov/document/register/553/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister January 2002 No. 5F3r current adm. code sdwtp://docs.legis.wisconsin.gov/code/admin_code

Comm 63.27 WISCONSINADMINISTRATIVE CODE 196

controls capable of accomplishing a reduction of gyetse Note: Insulation should be installed in accordance with practices acceptable to the
throughcontrol setback oequipment shutdown during periods O]departmensuch as MICA Commercial and Industrial Insulation Standards.
nonuseor alternate use of the zones served by the systenfolThe  (2) PIPING INSULATION. Exceptas provided in pars. (a) to (c),
lowing systems are exempt from this subsection: recirculatingplumbing system piping, plumblng piping in the fl_rs_t
(a) Systems serving areas expected to operate continuou§geet from storage tanks for noncirculating systems, any piping

: . servedoby a self-regulating electric heating cable A@/system
(b) Where it can be shown that setbackhutdown will not piping, and related HXC fluid conveying conduitsuch as heat

resultin a decrease in overall building eggicosts; or . ) h .
(c) Equipment with full load demands of 2 KW or 6826 Btu/He_xchangebodles, shall be thermally insulated in accordance with

. . ble63.29-1 ivalent. The followi ipi duit i
or less may be controlled by readdgcessible manualfehour eierﬁpted fromO[heigl;IL\J/t?seeT:tion' € Tollowing piping or conduit s
controls. )

History: Cr. RegisterMarch, 1997, No. 495, ef4~1-97. (@ Factory—installe_d pipingr CondUi_t within HVWAC equip
menttested and rated in accordance with s. Comm 63.20;
Comm 63.28 Humidity control.  If asystem is equipped  (b) Piping or conduit for which no insulation is specified in
with a means for addingoisture to maintain specific humidity Table 63.29-1.
levelsin a zone or zonss, a hum'd'Sts; shall be provided. (c) Where it can be shown that the heat gain or heat loss to or
History: Cr. RegisterMarch, 1997, No. 495, BH-1-97. from piping or conduit without insulation will not increaseild-
ing enegy use.

Note: For equivalent insulation levels using alternative insulaiipes, the cal
culationprocedure specified in A63.29 of Appendix A is acceptable to the depart

Comm 63.29 Insulation, materials and construc -
tion. (1) GNERAL. Insulation required bgubs. (2) and (3) shall

be suitably protected from damage. ment.
Table 63.29-1
Plumbing and HVAC Piping Minimum Insulation (in.) &P
Fluid Nominal Pipe Diameter (in.) Insulation Conductivity
Operating €mpera-| 1 and 1-11/4 | 21/2to Conductivity Range Mean Rating
ture Range;F Less to 2 4 5and 6 | 8 and up Btuein./(heft3e F) Temperaturé F
Hot Systems (Steam, Steam Condensate, and later)V
Above 350 25 25 3.0 35 35 0.32-0.34 250
251 - 350 2.0 25 25 3.5 35 0.29-0.31 200
201 - 250 15 1.5 2.0 2.0 35 0.27-0.30 150
141 - 200 15 1.5 15 15 1.5 0.25-0.29 125
105 - 140 1.0 1.0 1.0 15 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 (Chilled et Brine, and Refrigerartt)
40 - 55 0.5 0.75 1.0 1.0 1.0 0.23-0.27 75
Below 40 1.0 1.5 15 15 1.5 0.23-0.27 75

aFor minimum thicknesses of alternative insulation types, see Appendix A.
b plumbingpiping systems without a heat trap to prevent circulation due to natural convection shall be considered circulating systems.
€ The required minimum thicknesses do not consider water vapor transmission and condensation. Additional insulation, vapor retarders, or both, may be required to limit
watervapor transmission and condensation.
(3) AIR-HANDLING SYSTEM INSULATION. All air-handling Table 63.29-2except where it can be shown that lleat gain to
ductsand plenums installed as part of anA®/air distribution or heat loss from ducts without insulatisiil not increase buitd
system shall be thermally insulated in accordance witing enegy use.

Table 63.29-2
Minimum Duct Insulation &
Cooling Heating
Duct Insulation R—\&lues Insulation R—\&lue
Location (hrft2 F)/Btu (hrft2 F)/Btu
Exterior of Building 5.0 9.0
Interior®
Tde<15 None Required None Required
40 >Td®>15 3.3 3.3
Td®>40 5.0 5.0

2|nsulationR-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 coolediagt insulation shall be as required by the most 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 Il1.

b Cooling ducts are those designed to convey cooled air or return ducts in such systems.
¢ Heating ducts are those designed to convey heated air or return ducts in such systems.
dInsulationresistance measured on a horizontal plane in accordance with ASTM C518 at a mean temperafuee tfe7Bistalled thickness.

€Td is defined as the temperaturdefiénce at design conditions (see s. Comm 63.25) between the space within which the duct is located and the design air tempera
ture in the duct.

f Insulationresistance for runouts to terminal devices less than 10 feet in length need not exceed F¥ Bt

9 Interior ducts include any ducts inside the building thermal envelope. Exterior ducts include ducts in unconditioned spaces such as crawlspaces and attics.
History: Cr. RegisterMarch, 1997, No. 495, ef#4-1-97.
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Comm 63.31 Economizer controls. (1) Except apro- (c) Where the overall building ergr use resulting from alter
videdin sub. (2), each fan system shall be designed and capataévedesigns, such as internal to external zone heat recovery sys
of being controlledo take advantage of favorable weather condiems,can be shown to be less than those resulting from an-econo
tions to reduce mechanical cooling requirements. The systenizer system.
shallinclude either of the following: History: Cr. RegisterMarch, 1997, No. 495, e#4-1-97.

(a) A temperature or enthal@jr economizer system which is .
capableof automatically modulating outside air and return ajr, oMM 63.32  Electrical motors. (1) Any permanently
damperso provide 100% of the design supply air quantity as o,)mred motor that meets all pf the criteria specified in pars. (@
sideair for cooling; rough(g) shall meet the #€iency requirements specified in

’ . S . Table63.32 and the requirements of this section.

(b) A water economizer systewhich is capable of cooling . . . )
supply air by direct evaporation, indirect evaporation, or both, (&) The motoris used in a IAC fan or pumping system;
Sucha system shall be designed and capable of being controlledb) The motor is polyphase;
to provide 100% of the expected system cooling load at outside air(c) The motor is one horsepower or more;
temperaturesf 5C°F dry—bulb/48F wet-bulb and below (d) The motor is a design A or B squirrel-caipat—mounted,

(2) The following systems are exempt from this subsectionT-frameinduction motor that has synchronous speeds of 3600,

(a) Individual fan—coolingunits with a supply capacity of less1800,1200, and 900 rpm;
than 2,000 cfm or &otal system cooling capacity of less than (e) The motor is expected to operate more than 1000 hours per
62,000Btu/hour for split systems or less than 55,000 Btu/hour fgear;

all other types. The total capacity of all such units complying by (f) The motor is not a multispeed motor used in a system
useof this exception shall not exceed 600,000 Btu/houbpit-  designedo use more than one speed; and

ing or_lO% of the total installed cooling capagcityhichever is (g) The motor is not a component of equipment that meets the
larger; o _ efficiency requirements of s. Comm 63.20 and the motor ifgut
(b) Systems with air or evaporatively cooled condensers fecludedin the determination of the equipmenfiaéncy.

which it can be shown that the use of outdoor air Coolifer& 5y The motor nameplate shditt the minimum nominal full-
the operation of other systems, such as humidification, dehumlfgad motor eficiency.

fication, or SUpermarket ref”geratlon systems, so as to INCreaSKote: Motors that are classified as “eggreficient” under the National Electric

overallbuilding enegy costs; Manufacturer’sAssociation Standard MG 12.55, dated 3-14-91, are acceptable to
Note: Other areas that may use controlled humidification or dehumidification aifée department as meeting théiciency requirements of this section.
computerrooms, museums, library stacks and drafting rooms. History: Cr. RegisterMarch, 1997, No. 495, £#-1-97.
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Table 63.32
Minimum Acceptable Nominal Full-Load Motor Efficiency For Single-Speed Polyphase Squigl-Cage
Induction Motors Having Synchronous Speeds of 3600, 1800, 1200 and 990 rpm
Full-Load Eficiencies — Open 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 - - 82.5 815 80.0 78.5 74.0 72.0
15 82.5 81.5 84.0 82.5 84.0 82.5 75.5 74.0
2.0 84.0 82.5 84.0 82.5 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
5.0 85.5 84.0 87.5 86.5 87.5 86.5 87.5 86.0
7.5 87.5 86.5 88.5 87.5 88.5 87.5 88.5 87.5
10.0 88.5 87.5 89.5 88.5 90.2 89.5 89.5 88.5
15.0 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 92.4 91.7 91.0 90.2
40.0 91.7 91.0 93.0 92.4 93.0 924 91.0 90.2
50.0 92.4 91.7 93.0 92.4 93.0 92.4 91.7 91.0
60.0 93.0 92.4 93.6 93.0 93.6 93.0 924 91.7
75.0 93.0 924 94.1 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 Eficiencies — 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 81.5 80.0 78.5 74.0 72.0
15 82.5 81.5 84.0 82.5 85.5 84.0 77.0 75.5
2.0 84.0 82.5 84.0 82.5 86.5 85.5 82.5 81.5
3.0 85.5 84.0 87.5 86.5 87.5 86.5 84.0 82.5
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 87.5
20.0 90.2 89.5 91.0 90.2 90.2 89.5 89.5 88.5
25.0 91.0 90.2 92.4 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 92.4 93.0 92.4 91.0 90.2
50.0 92.4 91.7 93.0 92.4 93.0 92.4 91.7 91.0
60.0 93.0 92.4 93.6 93.0 93.6 93.0 91.7 91.0
75.0 93.0 92.4 924.1 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 92.4
125.0 94.5 94.1 94.5 94.1 94.1 93.6 93.6 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
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199 DEPARTMENT OF COMMERCE Comm 63.45
SubchapterV Lighting Power (4) Lighting for dwelling units that is controlled within the
dwelling unit.
Comm 63.40 Scope. Sections 63.41 t63.51 shall apply (5) Exit way or egreskghting required by s. Comm 73.21 that
to the following rooms, spaces and areas: hasswitching regulated byrticle 700 of the National Electrical
(1) Interior spaces of buildings; Codeas adopted by reference in ch. Comm 16.

(2) Building exteriors and exterior areas such as entranceg, s Cr. RegisterMarch, 1997, No. 495, #-1-97.

exits, loading docks; and . . Comm 63.43 Exterior lighting power allowance.
(3) Roads,grounds, parking, and other exterior areas whegg) ca cuLation MeTHoD. The exterior lighting power allow

lighting is enegized through the building electrical service.  ancefor a building or a multibuildingacility is the sum of all the
History: Cr. IngisterMarch, 1097, No. 495, f—1-97. allowedlighting powers for all exterior areas. The lighting power
for each area isalculated by multiplying the unit power allew
Comm 63.41 Exterior lighting power  requirement. ancefrom Table 63.43 by the applicable Iength or area.
The exterior lighting power of a building or a group of buildings (2) APPLICABLEAREASAND LENGTHS. Theapplicable areas and
in a multibuilding facility calculated in accordance with s. Comr¢ngthsused with able 63.43 to calculate the exterior lighting
63.42shall be no greater than the lighting power allowance caldewerallowance are described in pars. (a) to (d).
latedin accordance with s. Comm 63.43. (a) Horizontal areas of grounds, driveways, lots, gardens or
History: Cr. RegisterMarch, 1997, No. 495, e#-1-97. parksmay be calculated as if theyere flat, or the actual area of
the surfaces of contours may be used.
aib et : (b) Canopied areas are the area of the horizontal surface under
The calculated exterior lighting power is the sum of the power [mecanopy A canopy includes an exterior awning fisafr orna

all exterior luminaires that are included in the scope of this sybental or functional structure signifying a main entrance to a
chapter,s. Comm 63.40, minus the power for exempted eXteriB[JiIding.

lighting as specified in subs. (1) to (5):

(1) Tasklighting for outdoor activities such as manufacturingy,
commerceand processing facilities. _ of the door which do not open are not included.

(2) Lighting power for theatrical productions. _ (d) Theapplicable area of the building facade includes all ver

(3) Lighting for outdoor athletic facilities, including playing tical and horizontal areas that are intended to be illuminated.
andseatlng areas. History: Cr. RegisterMarch, 1997, No. 495, e4-1-97.

Table 63.43
Exterior Lighting Unit Power Allowances

Comm 63.42 Calculation of exterior lighting  power .

(c) The linear length of door openings is measured in plan view
dincludes the door opening onlgidelightsand other portions

Area Description Allowances
Exit (with or without canopy) 25 Wilin ft of door opening
Entrance (without canopy) 30 Wilin ft of door opening
Entrance (with canopy)
High trafiic (retail, hotel, airport, theateetc.) 10 WI/ft2 of canopied area
Light traffic (hospital, ofice, school, etc.) 4 W/ft2 of canopied area
Loading area 0.40 W/fg
Loading door 20 WI/lin ft of door opening
Building exterior surfaces/facades 0.25 W/f# of surface area to be illuminated
Storage and nonmanufacturing work areas 0.20 W/fe
Other activity areas for casual use such as picnic 0.10 Wiig

grounds, gardens, parks and other landscaped

areas.

Private driveways/walkways 0.10 Wi/fg
Public driveways/walkways 0.15 Wiig
Private parking lots 0.12 Wifg
Public parking lots 0.18 Wife

Comm 63.44 |Interior lighting power requirement. (1) MULTIPLE INTERLOCKED LIGHTING SYSTEMS SERVING A

Theinterior lighting power of a buildingalculated in accordance space. When multiple interlocked lighting systems serve a space,
with s. Comm 63.45 shall be no greater than the integbting thewatts of all systems except the system with the highest wattage
powerallowance calculated in accordance with s. Comm 63.46hay be excluded from the calculated lighting power if:

History: Cr. RegisterMarch, 1997, No. 495, e#-1-97. (a) The lighting systems are interlocked to prevent simulta

Comm 63.45 Calculation of interior lighting ~ power. ~Neousoperation; or o
The calculated interior lighting power of a buildirig the total ~ (b) The lighting systems are controlled by a preset dimming
wattsof all interiorluminares including, but not limited to, trackSystemor other device that prevents simultaneous operation of
andflexible lighting systems, lighting that is integral with medumorethan one lighting system, except under the direct control of
lar furniture, movable displayand cabinets, and internally illumi authorizedpersonnel.
natedcase work for task or display purposesnus any adjust
mentsallowed under subs. (1) through (4).
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(2) REDUCTIONOFWATTAGE THROUGHCONTROLS. The watts of factoris used for the luminaire; and
any luminaire that is controlled may be reduced by the number of (4) For daylighting control credits, the luminairecintrolled
watts times the applicable power adjustment factor frabld py the daylighting control, and theminaire is located within the

63.45if: _ _ daylit area; and
() The control complies with s. Comm 63.51;and () For automatic time switch control devices, a timed manual
(b) At least 50% of the light output of the luminaire is withiroverrideis provided at each switch location required by s. Comm
the applicable space listed irafle 63.45; and 63.50. The override device shall control only the lights inghe

(c) Except as noted ireble 63.45, only one power adjustmentoundingarea enclosed by ceiling—height partitions.
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201 DEPARTMENT OF COMMERCE Comm 63.45
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 0.20

On/off 0.10

Automatic time switch control device in conjunction with auto Daylit areas <250 square feet
matic daylighting controls

Continuous dimming 0.35
Multiple step dimming 0.25
Onl/off 0.15

Automatic time switch control device in conjunction with lume Daylit areas <250 square feet
maintenance and automatic daylighting controls

Continuous dimming 0.40
Multiple step dimming 0.30
On/off 0.20
Lumen maintenance Any space 0.10
Lumen maintenance in conjunction with an automatic time Spaces 250 square feet 0.15

switch control device

Automatic time switch control device Spaces 250 square feet 0.15

Occupant-sensing device with a separate sensor for each sf Spaces 40 250 square feet enclosed by 0.30*
opaque floor-to—ceiling partitions; any siz
classroom, corridgiconference or waiting
room

Occupant-sensing device with separate sensor for each spa Rooms of any size that are used exclusive 0.60*
for storage

Occupant-sensing device with separate sensor for each spa Spaces > 250 square feet 0.10*

Occupant-sensing device with a separate sensor for each sy Spaces €50 square feet within a daylit
used in conjunction with daylighting controls and separate se area and enclosed by opaque floor-to~ce

for each space ing partitions
Continuous dimming 0.40*
Multiple step dimming 0.35*
Onl/off 0.35*

Occupant-sensing device with a separate sensor for each sf Spaces €50 square feet within a daylit ~ 0.35*
used in conjunction with daylighting controls and separate se€ area and enclosed by opaque floor-to~ce

for each space and lumen maintenance ing partitions
Continuous dimming 0.45*
Multiple step dimming 0.40*
On/off 0.35*
Occupant-sensing device with a separate sensor for each sf Spaces €50 square feet and enclosed by 0.35*
used with lumen maintenance opaque floor-to—ceiling partitions
Occupant-sensing device with a separate sensor for each sf Spaces €50 square feet enclosed by 0.35*
used in conjunction with an automatic time switch control de\ opaque floor to ceiling partitions
Manual dimming system Hotels, motels, restaurants, auditoriums, 0.10
theaters
Multiscene programmable dimming system Hotels, motels, restaurants, auditoriums, 0.20
theaters

Occupant-sensing device with programmable multiscene din Hotels, motels, restaurants, auditoriums, 0.35
ming system theaters

*Note to Table 63.45: Adjustment factors for occupant—sensit&yices are for devices with onf-operation. If devices are used that turn lights down, rather than of
theadjustment factor shall be multiplied by the percent ofggnsavings that occur while the lights are turned down.
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(3) LIGHTING WATTAGE EXCLUDED. The watts of the following (b) Incandescent medium base sockefEhe wattage for
lighting applications may be excluded frahe calculated interior mediumbase fixtures shall be the listed lighting power capacity
lighting power of the building. in watts, of the fixture.

(a) Lighting for theatrical productions and other live perform th)te: See Appendix for default lamp/ballast wattages acceptable to the-depart
ances,television broadcasting, audio—visual presentations, af§™: .
thoseportions ofentertainmegt facilities such pas stage areas in 10" Cr RegisterMarch, 1997, No. 495, #~1-97.
hotel ballrooms, night clubs, dance floors, and casiwbere . . o
lighting is an essential technical element for the function per Comm 63.46 Calculation of interior lighting  power
formed, if the lighting is an addition to a general lightisgstem, aIIowance_. The interior lighting power allowance shall be-cal
andif the lighting is separately controlled and accessible only €latedusing one of the methods in s. Comm 63.47, 63.48, or
authorized operators. 63.49as applicable.

(b) Lighting for television, video and film production. History: Cr. RegisterMarch, 1997, No. 495, B#~-1-97.
© L',ght',ng for photographic processes. Comm 63.47 Complete building method.  The Com
(d) Lighting for theme parks. N ~ pleteBuilding Method may be used only on projects involving
(e) Lighting for exhibits in areas suets exhibit, convention, entirebuildings where plans and specifications are submifitted
andhotelfunction areas, if the lighting is an addition to a genergle entire building and at least 80 percenthef areas of the buld
lighting system, and if the lighting is separately controlled anflg are the sameype of use. Under this approach, the interior
accessiblenly to authorized operators. lighting power aliowancés the lighting power density value in
(f) Specialized local lighting installed in nonlighting proces¥able63.47 times the conditioned floor area of the entire building.
equipmentby its manufacturer used iltuminate process related Hotel, motel and residential buildingshall not use this method.
tasksonly. Building uses that are not listed imfle 63.47 shall be assigned
(9) In buildingsfor medical and clinical care, examination andhe allowed lighting power density given under “All Others.”
surgical lights, low—level night lights, and lighting integral to

medicalequipment. Table 63.47
(h) Lighting fixtures that are an integral part of refrigeration Complete Building Method
equipment. Lighting Power Density Values (Watts/ft2)
(i) Nonretail display lighting required for art exhibits or-dis o )
playsin galleries, museums and monuments. Type of Use Allowed Lighting Power Density
(i) Special lighting needed for research. Banks and Financial Institutions. .. ............. 1.7
(k) Task lighting for plant growth or maintenance, if it is o tional Housi 1.4
equippedwith an automatic 24—hour time swittthat has program orrectiona ou5|.ng """"" S S '
back-upcapabilities that prevent the losstioé switchs program ~ General Commercial and Industriabvk Buildings. . 1.2
andtime setting for at least 10 hours if power is interrupted. Grocery StOre . . ..ot e e 1.8
EL)) Exit ‘I’(V&I‘y r:’r egress |If|um|:na;|on tha’:jlsf normally.of . Industrial and Commercial Storage Buildings. . . . . 0.8
m) Task lighting specifically designed for primary use by . - -
visually impaired, for lip reading, and by senior citizens. MeF||caI E?w.ldmgs and Clinics. ................. 15
(n) Lighting for signs, including exit signs. Office Building ......... ... ... . ... .. . ..... 15
Note: See s. Comm 63.52 for exit sign requirements. Religious Wrship, Auditorium, and Convention
(o) Display window lighting in retail facilities provided the  Centers............. ... i, 2.0
displayarea is separated from the store sales area by opague cgil
ing—heightpartitions. ﬁestéurants ................................ 1.5
(p) L|ght|ng in dwe|||ng units that provide Comp|ete inde.pen Reta” and WhOlesale Store. . ... 2.0
dentliving facilities for one or morgersons including permanent Schools. . . . . . . oo oo 1.8
provisionsfor living, sleeping, eating, cooking, and sanitation.
o . Theaters. . ... 15
(a) In restaurant buildings and areas, lighting for food warm
ing or integral to food preparation equipment. AllOthers. ... 0.8
(I’) Lighting equipment that is for sale. History: Cr. RegisterMarch, 1997, No. 495, ef#4-1-97.
s) Lighting demonstration equipment in lighting education
fac(ilizies.g g auip gnting Comm 63.48 Area category method. Under the Area

CategoryMethod, the interiolighting power allowance for the
uilding is the sum of all allowed lighting powers for all areas in
he building. The allowed lighting power for an area is the lighting

powerdensityin Table 63.48 times the area. For purposes of the

Area Category Method, an “Area” means all contiguous spaces

which accommodate or are associated with a single one of the pri

mary functions listed in @ble 63.48. Buildings with primary
functions not listed in &ble 63.48 shall not use this method.

Whereareas are bounded or separated by interior partitions, the

floor space occupied by those interior partitions shall not be

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

(a) Track lighting. The wattage of track lighting shall be deter
minedby the method described in subd. 1. or 2.
1. The wattage of track lighting shall be thegkarof the fol
lowing two values:

a. 45 watts per foot of track; or includedin any area. The area shall not include enclosed retail
b. The total luminaire wattage proposed to operate on eatiBplay windows with exempted lighting as described in
track. s. Comm 63.4%3) (0). When the Area Category Method is used

2. If interlocked switching is provided that limits the circuitdo calculate thenterior lighting power allowance for an entire
thatcan be operated simultaneoysie wattage shall be theaxi  building, main entry lobbies, corridors, restoms, and support
mum luminaire wattage that can be operated simultaneously functionsshall be treated as separate areas.
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Table 63.48
Area Category Method - Lighting Power
Density Values (Watts/ft2)
Primary Function

Auditorium . . ... 2.0
Bank/Financial Institution. . .. ............... 1.8
ClassSrooms . .. 2.0
Convention, Conference and Meeting Centers 1.6
Corridors, Rest Rooms and Support Areas. ... 0.8
Detention Facilities. . .. ................... 1.6
DINING ... 1.2
Exhibit ...... ... .. . 2.3
Storage Garage. . .. ... 0.2
General Commercial and IndustriabW . . .. ... 1.3
GrOCEIY e 2.0
Hotel Function. . ......................... 2.3*
Industrial and Commercial Storage . .. ....... 0.6
Kitchen. . ... .. 2.2
Laboratory . ...t 3.3
Living Unitor GuestRoom ... .............. 14
Lobbies:

Hotel Lobby. .. ... ... ... ... .. ... ... 2.3

Main Entry Lobby. . . ........... ... ... .. 1.6*
Malls, Arcades, and Atria. . . ................ 1.2*
Medical and ClinicalCare . . ................ 1.8
Office ..o 1.6
Precision Commercial and/or Industriab . ... 2.0
Religious Worship . . ....... ... ... ... ... 2.2
Retail Sales, Wholesale Showrooms. . ....... 2.2
Theaters:

Motion Picture. . ...................... 1.0

Performance . ........................ 1.5*

Comm 63.49

UPD = unit power densityV/ft2 [Table 63.49]
AF = area factor of the room [Figure 63.49]
(a) The UPD shall be selected frorable 63.49. For appliea

Allowed Lighting Power Density tionsto areas or activities other than those given, select values for

the most similar areas or activities. The UPD for a multifunctional
spaceshall be based dhe lowest UPD of any of the activities of
the space.

(b) The area factor (AF) shall be determined from Figure 63.49
basedon the room area @Aand ceiling height. The room area
shall be calculatedrom the inside dimensions of the room.
Roomsof identical ceiling height and activitiesay 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
Figure 63.49.

AF = 0.2 + 0.8(1/0.9

. [10.21/(%H—2.5]_1

Where:

AF = Area factor

CH = Ceiling height, ft.

A = Room area, %

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

(2) For roomsserving multiple functions such as hotel ban
guet or meeting rooms and fafe conference or presentation
rooms;an adjustment factor of 1.5 times the UPD may be used if
a supplementary system is actually installed and meets the follow
ing conditions:

(a) The installed power for the supplementary system shall not
be greater than 33 percent of the adjudiglting power budget
calculated for that space, and

(b) Independent controls shall be installed for the supplemen
tary system.

(3) In rooms containing multiple simultaneous activities, such
asa lage general dice having separate accounting and drafting
areaswithin the sameaoom, the lighting power budget for the
roomsshall be the weighted average of #utivities in proportion

* Note to Table 63.48: The smallest of the following values may be added to thto the areas being served.

allowed lighting power listed inable 63.48or ornamental chandeliers and sconces
thatare switched or dimmed on circuitsfdient from the circuitéor general light

ing:

a. One watt per square foot times the area of the space intimaichandelier or

sconces used; or
b. The actual design wattage of the chandelier or sconce.
History: Cr. RegisterMarch, 1997, No. 495, e#-1-97.

Comm 63.49 Activity method.

(4) The activity of indoor sports areas shalldmsidereds
anarea 10 fedbeyond the playing boundaries of the sport, not to
exceedhe total floor area of the indoor sports space lessptbe
tator seating area.

(5) Theinterior lighting power allowance shall be calculated
in accordance with the equation given beldive interior lighting

Under the activity powerallowance shall include a 0.20 W/éllowance for unlisted

method,the interior lighting power allowance for a building isgpaces.
determinecby calculatinga lighting power budget for each space ™ || pa = (LPB; + LPB, + ... + LPB)

in accordance with subs. (1) to @d summing them in accerd

ancewith sub. (5).

+ (0.20 W/ x unlisted space area)

(1) Thelighting power budget of each interior space shall bd/here:

determined in accordance with the equation given below:

LPB = AXx UPD x AF
Where:

LPB = lighting power budget of the space, W

A = area of the space? ft

ILR = interior lighting power allowance, W
Unlisted space area = GLAZ(LS), ft2
GLA = gross lighted are&, ft
LPB = lighting power budget, W
LS = listed space
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Table 63.49
Unit Power Densities

Part a — Common Activity Areas

UPD
Activity/Area W/t 2 Note
AUITOTIUM . o e e e 1.6.. a
COITIOr .« o ot 08.. b
Classroom/Lecture Hall . . .. .. .. e 2.0.
Electrical/Mechanical Equipment Room
GeNEIAl. . o 0.7.. b
CoNtrol ROOMS. . . . .t 15. b
Food Service
Fast Food/Cafeteria . . ... .o 1.3.
Leisure DiniNg . . ..ottt 25.
Bar LoUNge. . . ... 2.5..
KIEChEN . . 14..
ReCreation/LOUNGE . . . . . oot 0.7..
Stair
Active Traffic .. .. 0.6 .
Emegency EXit . .. ... e 0.4.
Toilet and VAShIroOm. . . . . . 08.
Garage
Auto and Pedestrian Circulation Area . . . ... i 0.3
Parking Area . . . ... 0.2..
LabOratory . . o oo e 3.0..
Library
Audio/VisSUal . . . ... 1.1..
StACK ANBa . . . o 15..
Card File and Cataloging. . . .. .. ..o 1.6.
Reading Area. . . ..ottt 19.
Lobby (General)
Reception and YAItING . . . .. ..ot 1.0.
Elevator Lobbies . . ... .. e 0.8.
Atrium (Multistory)
First Three FIOOrs. . . ... e e Q.7.
Each Additional FIoor. . ... ... . 0.2
Locker Room and ShOWET. . . .. ..ot 0.8.
Office Category 1
Enclosed dfces, all open plan &tes without partitions or with
partitions* lower than 4.5 feet below the ceiling
Reading, Jping and Filing . . . . ... 1.8 d
Drafting . .o e e 2.6.. d
ACCOUNTING . . o ottt et e 2.1.. d
Office Category 2
Open plan dfces 900 square feet or ¢g@ar with partitions* 3.5 to 4.5 feet below the
ceiling ofices less than 900 square feet shall use Category 1
Reading, Yping and Filing . . . . ... ... e 1.9 b
Drafting . . . 29.. b
ACCOUNTING .« o ot it e e e e e e e e e e e e e e 2.4.. b
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Table 63.49 (continued)
Unit Power Densities

Part a — Common Activity Areas (Continued)

UPD
Activity/Area W/t 2 Note
Office Category 3
Open plan dfces 900 square feet or ¢g@r with partitions* higher than 3.5 feet
below the ceiling dfces less than 900 square feet shall use Category 1

Reading, Jping and Filing . . . . ... e 22 b

Drafting . .o 3.4.. b

ACCOUNEING . e ettt et e e e e 2.7.. b
Common Activity Areas

Conference Meeting ROOM . . . ... ... i e e e e 18 a

Computer Ofice EQUIPMENt . . . ... oo 2.1

Filing, Inactive . . . . ... 1.0.

Mail ROOM . . .o 18..
Shop (Nonindustrial)

MaCNINEIY . . o 25..

Electrical/EIECtroniC. . . . . . .. 25.

Painting. . . . ..o e 16..

CalPENtIY . o 2.3..

Welding . . . .o e 12..
Storage and Afehouse

INACHIVE STOrage. . . . . o oottt e 0.3.

Active Storage, BulKy . . . ... .. Q.3.

Active Storage, Fine . . . ... 1.0.

Material Handling. . . . ... .. e 1.0.
Unlisted SPacCe . . . .. oo 0.2..

* Not less than 90 percent of all work stations shall be individually enclosed with partitions of at least the height described.

Part b — Specific Buildings

UPD
Activity/Area W/t 2 Note

Airport, Bus and Rail Station

Baggage ArBa . . o i it e 10..

Concourse/Main TRIUWAY. . . . . oot e e e e e e e 0.9.

TiCKet COUN Y . . .o o e 25..

Waiting and LOUNGE Ar€a. . . . . oottt it e e e 1.2..
Bank

CUSEOMBT Al .« . o i i e ettt e e e e e e e e e e e e e e e e e e 1.1..

Banking ACHiVIty Ara . . . ...t e 2.8..
Barber and Beauty Parlor . . . ... .. ... e 2.0..
Church, Synagogue, Chapel

Worship/Congregational. . . . ... . e 2.5..

Preaching and Sermon. . . ... ... e 2.7..
Dormitory

BedroOmM. . . 11...

Bedroom Wth Study . .. .. .. 14..

Study Hall. . .. 18...
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Table 63.49 (continued)
Unit Power Densities

Part b — Specific Buildings (Continued)

UPD
Activity/Area Wik Note
Fire and Police Department
Fire ENQINE ROOM . . . ..ot e e e e 0.7..
Detention DayrOOmM. . . ... e 15..
Jail Cell. .o 12...
Hospital/Nursing Home
(2] 1o o 13... b
Dental Suite/Examinationf@atment. . .. .. ... .. 1.6.
EMEIgeNCY . . . o o 2.3...
LabOratOry .« . .ttt e 3.0...
Lounge/VAIting ROOM. . . .. ..o e e Q.9..
Medical SUPPIIES. . . . ..o 24 ..
NUIS Y . e et e e e 20...
NUISE STatioN. . . . .. 2.1 ..
Occupational Therapy/Physical Therapy. .. ........ ... i 1.6
Patient ROOM. . . ... 14 ..
Pharmacy . . . o 17...
Radiology . . . . o 2.1...
Sumgical and O.B. Suites
General ArBa. . . ..o 2.1..
Operating ROOM . . . .. ... e X0
RECOVEIY . . . 23 ..
Hotel/Conference Center
Banquet ROOM/MUIIPUIPOSE. . . . . oo e 2.4 a
Bathroom/Powder ROOM . . . . ... e 1.2..
GUESE ROOM. . . ..o 14 ..
PUBIIC Ara. . ..o 1.2...
Exhibition Hall . . . .. ... 26..
Conference/Meeting . . . ... ..o e 18.. a
OBy .. e 1.9...
ReCEptioN DESK. . . .o 24 ..
Laundry
WaShing . . . 0.9...
Ironing and SOMING . . . ..ttt 1.3..
Museum and Gallery
General Exhibition. . .. ... . 1.9..
INSPECiON/RESIOrAtiON . . . . ..ttt e e 3.9..
Storage (Artifacts)
NGV . . o e 0.6...
ACHIVE .« . oo Q.7...
Post Ofice
LoDy .. e 1.1...
Sortingand Mailing. . . ... 2.1..
Service Station/Auto REPaAIL . . . . . ..o 1.0..
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Table 63.49 (continued)
Unit Power Densities

Part b — Specific Buildings (Continued)

UPD
Activity/Area W/t 2 Note
Theater
PerformanCe ArtS. . ... e 15..
MOtiON PiCtUrE . . . .o 1.0..
LOBBY oot 15...

Retail Establishments
Merchandising and Circulation Area — Applicable to all lighting, including accent and display

lighting, installed in merchandising and circulationareas. . ........................ 2.2
Mall CONCOUISE . . . o ottt e e e e e e e e e e e e 14..
Retail Support Areas
TailOrNg . . . 2.1...
Dressing/Fitting ROOMS . . . .. ..ot e 14.

Part ¢ — Indoor Athletic Ar ea$f

UPD
Activity/Area Wit 2 Note

Seating Area, All SPOIS. . . . .. 0.4..
Badminton

ClUD 05...

TOUMAMENL . . e e e e 0.8...
Basketball/\olleyball

INtramural . . . e Q.8...

College . . o o 13...

Professional. . .. ... . . 1.9. ..
Bowling

APProach ArCa. . . . oo 05..

AN . o e 1.1...
Boxing or Wrestling (platform)

AMALEUN . . . 2.4. ..

Professional. . . ... . e 4.8 ..
Gymnasium

General Exercising and Recreation Only. . .. ...t 1.0
Handball/Raquetball/Squash

ClUD 13...

TOUMNAMENT . . o o e e e e e e e 26. ..
Hockey Ice

AMATBUN . . . 13...

College or Professional . . ... ... i e 26..
Skating Rink

Recreational. . . ... .. 0.9. ..

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

Recreational. . . ... ..o 0.9. ..

EXNIDItON . . .o 15...

UnNder VALEr . . 1.0...
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Table 63.49 (continued)
Unit Power Densities

Part c — Indoor Athletic Area$’ (Continued)

UPD
Activity/Area W/t 2 Note

Tennis

Recreational (Class H1L). . . ... ..o e e 13..

Club/College (Class 1) . . ..o e e e 1.9..

Professional (Class 1) . . .. ..o e 2.6..
Tennis, Bble

ClUD 1.0...

TOUMNAMENT . . o o e e e e e e e e 16. ..

Notesfor Table 63.49:

Note a. A1.5 power adjustment factor is applicable for multifunctional spaces.

Note b. Area factor of 1.0 shall be used for these spaces.

Note c. UPD includes lighting power required for clean—up purpose.

Note d. Area factor shall not exceed 1.55.

Note e. Area factor of 1.0 shall be used for all indoor athletic spaces.

Notef. Facilities that are used for more than one level of play shall have appropriate switching betwefareheldifels specified inable 63.49.Dimming shall not
beused to accomplish the reduction in illumination. The illumination at all levels shall be uniform.

History: Cr. RegisterMarch, 1997, No. 495, e#-1-97.

Comm 63.50 Lighting controls that must be 3. Switching themiddle lamps of three lamp luminaires inde
installed. (1) AREACONTROLS. (a) Except as provided in pars.pendentlyof the outer lamps; or
(c) and (d), each interior area enclosed by ceiling—heightt 4. Switching each luminaire or each lamp.

tions shall have an independent switchorgcontrol device. This

switchingor control device shall be: . s .
1. Lights inareas that are controlled by an occupant-sensing

;' Fead'lé/ accEssmle; and ing the devi he hdevicethat meets the requirements of s. Comm 63.51 (4);
- Located so thad person using the device can see the lights ., Lights in corridors; or

or area controlled by that switch, or so that the area being lit is A . o
annunciatedand 3. Lights in areas that are controlled by an autortatie

3. Manually operated, or automatically controlled by an ecc witch cont.rol devic.e that h{ﬂtimed manual override available
pant—sensingjgvige that meets the reqﬁirements ofys Com%:‘\ each switch location required by sub. (1), and that controls only
63.51(4) ) elights in that area enclosed by ceiling height partitions.

(b) Other devicesnay be installed in conjunction with the (3) DavuT AREAS. (a) Except as provided in pgb), daylit

switchingor control device required by p&a) provided that they: a{gillsrir?eaert“t/higtreer:qourigﬁ?rﬁidoigﬁgﬁsatir ;2%”2250 square feet

1. Permit the required switching or control device to overndsé 1. Such areas shall have at least one control that:

the action of the other devices; and A .
2. Reset the mode of any automatic system to normal-opera a. Controls only luminaires in the daylit area; and

tion without further action. b. Controls at least 50% of the lamps or luminaires in the day

(c) Upto one-half watt per square foot of lighting in any arel' area, in a manner described in sub. (2)(a) 1. to 4., independently

within a building that musbe continuously illuminated for rea 0! all other lamps or luminaires in tieaclosed space. The other

A : uminairesin the enclosed space may be controlled in any manner
Fs)gtrr].s(g;‘ it;:undlng security oemegency egress are exempt frorﬁallowed by sub. (2)(a) 1. o 4.

1. The area iglesignated a security or emency egress area 2. Such areas shall have controls that control the luminaires
onthe plansand specifications submitted to the department; affy €ach verticallydaylit area separately from the luminaires in

2. The area is controlled by switches accessiblg to authe eachhorlzontally daylit area. . .
rized personnel. (b) The requirements of this subsection do not apply to:

(d) Public areas with switches that are accessible only to-autho, 1+ Daylit areas where thefettive aperture of glazing is equal
rized personnel are exempt frotine area control requirements Ofg: less than 0.1 for vertical glazing and 0.01 for horizontal glazing;
par.(a).

(2) CONTROLSTOREDUCELIGHTING. (@) Except as provided in 2 Daylitareas where existing adjacent structures or natural
par. (b), the general lighting of any enclosederior space 100 Objectsobstructdaylight to the extent thatfettive use of day
squarefeetor lager in which the connected lighting load exceeddghting is not feasible.

1.2 watts per square foot for the space as a whole, and that haé#) SHUT-OFFCONTROLS. (&) Except as provided in pgb), for
morethan one light source or luminaire, shall be controlled so theateryfloor or metered space, all interior lighting systems siall
theload for the lights may be reduced by at least one—half whitguippedwith at least one separate automatic control to slfiut of
maintaininga reasonably uniform level of illuminance throughoute lighting. This automatic control shall meet the requirements
thearea. A reasonably uniform reduction of illuminance shall g s. Comm 63.51 and may be an occupancy semgtomatic
achievedby one of the following or other method approved by théme switch, or other deviceapable of automatically shutting’ of

(b) The requirements of pgr) do not apply to:

department: the lighting.

1. Controlling all lamps or luminaires with dimmers; or (b) The requirements of pga) do not apply to the following:

2. Dual switching of alternate rows of luminaires, alternate 1. Buildings or separately metered spaces of less than 5,000
luminaires,or alternate lamps; or squarefeet of conditioned space;
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2. Where the system is serving an area that must be continu(3) AUTOMATIC TIME SWITCH CONTROL DEVICES. Automatic
ouslylit, or where the use of the space prohibits the use of & pre@®e switch control devices shall:

tablishedlighting program; (a) Be capable of programming féifent schedules for week
3. Lighting in corridors, guest rooms, and lodging quarters dfiysand weekends; and
residentialouildings hotels and motels; (b) Incorporate an automatic “holiday shutfdeature that

4. Up to one-half watt per square foot of lighting in any argéirnsoff all loads for at least 24 hours, thesumes the normally
within a building that musbe continuously illuminated for rea Scheduledperation; and
sonsof building security or emgency egress, if: (c) Have program backup capabilities that prevent thedbss

a. The area is designated a security or gemwry egress areth? devices program antime setting for at least 10 hours if power
onthe plans and specifications submitted to the department; d% interrupted.

b. The area is controlled by switches accessiblg to authe (4) OccUPANT-SENSINGDEVICES. Occupant-sensing devices
rized personnel. shall be capaﬁlle oggutqm?tlcalpt/ C(t)lf]]trolllnghall tge lights |r; fén |

I . o areano more than 30 minutes after the area has been vacated. In
c orgi:;))lyh;vailtl?] E;{at? ?;?t'ict tslrfT]];ISinvét(;:rr:):):?arlteroallr?%\\//lgrerigelgﬁﬁﬂﬁ?ﬂ ddition, ultrasonicand microwave devices shall have a built-in
devicethat: ’ echanisnthat allows calibration of the sensitivity of tHevice
T ) to room movement in order to reduce the false sensing of occu

1. Is readily accessible; and pantsand shall comply with either pga) or (b), as applicable:

2. Is located so that a person using the device can see the lightg) If the device emits ultrasonic radiation as a signaséms
or the area controlled by that switch, or so that the area beingrig occupants within an area, the device shall:

is annunciated; and 1. Have had an Initial Report submitted to the Burefu

3. Is manually operated; and Radiological Health, Federal Food and Drug Administration,
4. Allows the lighting to remain on for no more than 2 hourgnder21 CFR 1002.10; and

whenan override is initiated; and 2. Emit no audible sound; and
5. Controls an area not exceeding 5,000 square feet. 3. Not emit ultrasound in excess of the decibel (dB) values

6. Two overrides may be provided for a maximum of 10,008ivenin Table 63.51 measured no more thefet from the source
squarefeet if the lighting is dual level controlled in accordanc@n axis.
with sub. (2) (a) 2. or 3. Table 63.51

(5) DISPLAY LIGHTING CONTROLS. Display lighting shall be Maximum Ultrasound Emissions
separatelyswitched on circuits that are 20 amps or less. Midfrequency of Sound Maximum dB Level within

~ (6) EXTERIORLIGHTING CONTROLS. Except in lighting in park  Pressure Third—Octave Bai Third—Octave Band (in dB
ing garages, tunnels, anddarcovered areas that require illumina (in kHz) reference 20 micropascals)
tion during daylight hours, exterior lighting shall be controlled b less than 20 80
adirectionalphotocell or astronomical time switch that automati

cally turns of the exterior lighting when daylight is available. 20 or more to less than 25 105
Time switches shall be equipped with back-up provisions to ke 25 Or more to less than 31. 110
time during a power outage of 10 hours or more. 31.5 or more 115
(7) HOTEL AND MOTEL GUEST ROOM CONTROLS. Hotel and (b) If the device emits microwave radiation as a signal for-sens

motel guest rooms or suites excluding bathrooms shall have dng occupants within area, the device shall:

or more master switches at the main entry doat the entry door 1. Comply with all applicable provisions in 47 CFR Part 5,
of each room that turn ioéll permanently wired lighting fixtures and have an approved Federal Communications Commission

andswitched receptacles in the room or sulite. identificationnumber that appears on ahits of the device and
History: Cr. RegisterMarch, 1997, No. 495, e#-1-97. thathas been submitted to the department; and
) L 2. Not emit radiation in excess of 1 milliwgker square centi
Comm 63.51 Requirements for lighting control metermeasured at no more tharcentimeters from the emission

devices. Automatic time switch control devices, occupantsyrfaceof the device; and
sensingdevices, automatic daylighting control devices, lumen 3. Have permanently fifed to it installation instructions rec

maintenanceontrol devices, or interigrhotocell sensor devices 1 mandingthat it be installed at least 12 inches from any area
thatare used to justify a wattage reduction factor in the calculatlggrma"y used by room occupants.

of the actual internal lighting power in s. Comm 63.45 (2) shall be A A .
approvedfor compliance with all of the applicable requirement ('ﬁ) N .UTOMAT'ClDdAYL.'GHT'Nﬁ ﬁ_ONTROL DEVICES. Automatic
of subs. (1) to (7) and shall be installed in compliance with sﬁf’}y ighting control devices shall: _
(8). Approval of devices shall be obtained via the material () Be capable of reducing the light outputiu# general light
approva' program in accordance with s. Comm 50.19viar Ing Of the Contr0||¢d al’ea by at least one—half while ma|nta|n|ng
manufacturecertificationto the California Engly Commission. @ uniform level of illuminance throughout the area; and

Note: Information on California Enegy Commission Certification may be  (b) If the device is a dimmeprovide electrical outputs to
obtainedfrom the California Engly Commission, Engy Efficiency and Local |ampsfor reduced flicker operation throughe dimming range

AssistanceDivision, 1516 9th Street, MS-2S, Sacramento, CA 95814-5512, . : : .
416/654-4021A list of approved control devices is available on the internet e%mdwnhout causing premature lamp failure; and

ftp:/isna.com/pub/users...h/appliance/-readme.txt.. (c) If the device is a stepped dimming system, incorporate time
(1) ALL DEVICES: INSTRUCTIONS FOR INSTALLATION AND cAL-  delaycircuits to prevent cycling of light level changes of less than

IBRATION. The manufacturer shall provide step—by-step instruthreeminutes; and

tionsfor installation and start—up calibration of the device. (d) If the device uses step switching with separate “on” and
(2) ALL DEVICES: STATUS SIGNAL. The device shall have an“off" settings for the steps, havefiiént separation adeadband

indicatorthat visibly or audiblyinforms the device operator thatof “on” or “off” points to prevent cycling; and

it is operating proper}yor that it hasfailed or malfunctioned, (e) Have provided by the manufacturer step—by-step instruc

exceptfor photocell sensors or other devices where a status sigiahs for installation and start-up calibration to design foot-

is infeasible because of inadequate power candlelevels.
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211 DEPARTMENT OF COMMERCE Comm 63.72
(6) LUMEN MAINTENANCE CONTROL DEVICES. Lumenmainte Note: An enegy credit to the building envelope in the amourthefnet recovered
nancecontrol devices shall: energywill be given to the use of recovery systems which will conservgyepeo

. . . videdthe amount expended is less than the amount recovered when tyetemer
(a) Be capable of reducing the light outputlué general light  fer potential and the operating hours are considered.

ing of the controlled area by at least 30% while maintaining-a uni History: Cr. RegisterMarch, 1997, No. 495, &#-1-97.
form illuminance throughout the area; and

(b) Provide electrical outputs to lamps for redudicker Comm 63.61 Documentation. ~ Proposed alternative
operationthrough the dimmingange and without causing premade5|gns,subm|tted as variations to the standard design criteria,
ture lamp failure; and shallbe accompaniedy an endgy analysis. This department will

(c) Incorporate an alarm, either audible or visible, to annOun%E-(ceptalternative systems designed according to the requirements

by ; nationally recognized agencies.
whena specified setpoint of lumens or watts has been reachedy .~ registerMarch, 1997, No. 495, &#1-1-97.

and

(d) Have provided by the manufacturer step—-by-step instruc i i
tionsfor installation and start up calibration to dedigot—candle SubchapterVil System Analysis Design
levels.

. Comm 63.70 Annual energy consumption. A build-
(7) INTERIOR PHOTOCELL SENSORDEVICES. Interior photocell jng designed in accordance with this part will be deemed as com
sensors shall not have a mechanical slide cover or other deh\gﬁ;ng with this chapter if the calculated annual gyezonsump
thatpermits easy unauthorized disabling of the control, and shgli, is not greater than a similar building with enclosure elements
not .be incorporated into a wall-mounted occupant-sensing,q enegy consuming systems designed in accordance with
device. subchs| through V If the proposed alternative design results in
(8) INSTALLATION IN ACCORDANCE WITH MANUFACTURER'S  anincrease in consumption of one aqesource and decrease
INSTRUCTIONS. If an automatic time _SWIT:Ch control d_EVI(EE‘,CU- in another engy source, the diérence in each ergy source
pant-sensingevice, automatic daylightingpntrol device, lumen shall be converted to equivalent eggrunits for purposes of
maintenanceontrol device, or interior photocelénsor device is comparingthe total engyy used.
installed,it shall comply with both pars. (a) and (b). Note: Use of the ASHRAE 90.1 Ergy Cost Budget Method will not verigom

i i i i iancewith all portions of subchapters | throughGbmpliance with the following
(@) The device shall be installed in accordance with t@gctionsof ch. Comm 63 must be shown independently if the gsn€ost Budget

manufacturer'snstructions; and _ _ Methodis used: ss. Comm 63.10 63.12, 63.20 to 63.29, 63.32 (2) utbchapter
(b) Automatic daylighting control devices and lumen mainte/. _
nancecontrol devices shall: History: Cr. RegisterMarch, 1997, No. 495, e4-1-97.

1. Beinstalled so that automatic daylighting control devices Comm 63.71 Simulation. The calculation procedure

controlonly luminaries within the daylit area, ano! . usedto simulate the operatiarf the building and its service sys
2. Have photocell sensors that are either ceiling mowrted s through a full year operating period shalilbtiled to per

locatedso that they are accessible only to authorzexsonnel, it the evaluation of the fefct of system design, climatic factors,
andthat are locatedo that they maintain adequate illumination iBperationakharacteristics, and mechanical equipmerammal
the area according to the desigiseor manufacturés instrue  gnergyusage. Manufacturardata or comparabfeld test data
tions. . shallbe used when available in the simulation of all systems and

History: Cr. RegisterMarch, 1997, No. 495, f-1-97. equipment. The calculation procedure shall be based upon 8,760

Comm 63.52 Exitsigns. Exit signs shall have an installeghoursof operation of the building and its service systems and shall
wattageof 20 watts or less. utilize the following input:

History: Cr. RegisterMarch, 1997, No. 495, &f-1-97. (1) CumaTic pata. Coincident hourly data faemperatures,

solarradiation, wind and humidity of typical days in the year re
Comm 63.53 Reduction of single lamp ballasts. The yegentingseasonal variation. o ol yp Y Y P

Loe”ﬁqvmgd'uﬁ'“%(hiigﬁﬁ%ggﬂge ﬁ"’ﬁ‘aeszg,“"a” be tan (2) BuILDING DATA. Orientation, size, shape, thermal mass, air
P P ) moistureand heat transfer characteristics.

(1) One-lampor three-lamp fluorescent luminarigezess- (3) OPERATIONAL CHARACTERISTICS. Temperature, humidity

mountedwithin 10 feet center—to—center of each other; and vl it -
o ventilation,illumination, control mode for occupied and unoccu
(2) One-lampor three-lamgluorescent luminaries pendant- ied hours.

or surface-mounted within one foot edge—to—edge of each other

History: Cr. RegisterMarch, 1997, No. 495, £#-1-97. (fA_fl) MECHANICAL EQUIPMENT. Design capacitypartial load
profile.
SubchapterVI Nondepletable Energy Souce (5) BUILDING LoADs. Internal heat generation, lightireguip
- e ment,number of people during occupied and unoccupied periods.
) Comm 63.60 Buildings utilizing solar geotherma}l. History: Cr. RegisterMarch, 1997, No. 495, e#-1-97.
wind or other nondepletable energy source. Any build-

ing, or portion thereof, _utilizing any n_ondepletable gyesource Comm 63.72 Documentation. Proposed alternative
shallmeet all the requirements of this chaptén enegy credit  designssubmitted as requests for exception to the standard design
will be given to the building envelope in the amount of the net najtiteria, shall be accompaniday an enagy analysis comparison
depletablesnegy collected. The nondepletable ememust be report. The report shall provide technical detail on the building
derivedfrom a specific collection, storage and distribution-sysandsystem design and on the data used.

tem, which may include active and passive systems. History: Cr. RegisterMarch, 1997, No. 495, e#4-1-97.
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