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Chapter Comm 63

ENERGY CONSERVATION

Subchapter | — Purpose, Scope, Application and Compliance Comm 63.1012 Daylight credits for skylights.
Comm 63.0001 Purpose. Comm 63.1014 Building envelope thermal performance.
Comm 63.0002 Scope. Comm 63.1015 Component standards option.
Comm 63.0003 Application. Comm 63.1016 System standards option.
Comm 63.0004 Compliance. Comm 63.1017 Design criteria.

- . ) Comm 63.1018 Material properties.
Subchapter Il — Changes, Additions or Omissions to the International Comm 63.1019 Required calculation procedures.

Energy Conservation Code (IECC)
Comm 63.0100 Changes, additions or omissions to IECC.
Comm 63.0101 Scope and general requirements.

Comm 63.0102 Materials, systems and equipment.
Comm 63.0103 Alternate materials—method of construction, design or insulatiﬁ
systems.
ggmm gggigg ﬁzgzﬁgggn documents. Comm 63.1026 Temperature controls.

Comm 63.0107 Conflicting requirements. Comm 63.1027 Zone controls.

Comm 63.0202 General definitions. Comm 63.1028 Humidity control. .
Comm 63.0302 Exterior design parameters. Comm 63.1029 Insulation, materials and construction.

Comm 63.0402 System analysis. Comm 63.1030 Hydroniq system controls.
Comm 63.0502 Building envelope. Comm 63.1031 Economizer controls.

Comm 63.0503 Building mechanical systems and equipment. Comm 63.1032 Electrical motors.

Part 4 — Equipment and Systems

Comm 63.1020 Minimum equipment efficiencies.

Comm 63.1021 Field—assembled equipment and components.
mm 63.1022 Heat pump equipment controls.

mm 63.1023 Load calculations for sizing.

Comm 63.1024 System and equipment sizing.

Comm 63.0504 Service water heating. Part 5 — Lighting Power
Comm 63.0505 Lighting power budget. Comm 63.1040 Scope.
Comm 63.0602 Building envelope. Comm 63.1041 Exterior lighting power requirement.
Comm 63.0605 Electrical power and lighting. Comm 63.1042 Calculation of exterior lighting power.
Comm 63.0701 General scope and application. Comm 63.1043 Exterior lighting power allowance.
Comm 63.0802 Building envelope requirements. Comm 63.1044 Interior lighting power requirement.
Comm 63.0803 Building mechanical systems. Comm 63.1045 Calculation of interior lighting power.
Comm 63.0804 Service water heating. Comm 63.1046 Calculation of interior lighting power allowance.
Comm 63.0805 Lighting systems. Comm 63.1047 Complete building method.
Comm 63.0806 Lighting power for the standard design. Comm 63.1048 Area category method.
Comm 63.0900 Referenced standards. Comm 63.1049 Activity method.
o . i o Comm 63.1050 Lighting controls that must be installed.
Subchapter |1l — Building Design for Commercial Buildings Comm 63.1051 Requirements for lighting control devices.
Part 1 — Application Comm 63.1052 Exit signs.
Comm 63.1001 Application. Comm 63.1053 Reduction of single lamp ballasts.
Part 2 — Definitions Part 6 — Nondepletable Energy Source
Comm 63.1005 Definitions. Comm 63.1060 Buildings utilizing solar, geothermal, wind or other nondepletable
Part 3 — Building Envelope energy source.
Comm 63.1010 Exempt buildings. Part 7 — System Analysis Design
Comm 63.1011 Air leakage and moisture migration. Comm 63.1070 System analysis design.

Note: Chapter Comm 63 as it existed on June 30, 2002 was repealed and a neWwComm 63.0003 Application. (1) GENERAL. This chap-

ggggt.er Comm 63 was created, Register December 2001 No. 552, effective Ju.%},sha” be applied as specified in s. Comm 61.03 and as modified
o in subs. (2) to (5).
Subchapter | — Purpose, Scope, Application and (2) ApbiTions. (a) Building envelope Additions to existing
Compliance buildings or structures may be made without the existing building

or structure having to comply with the building envelope require-

Comm 63.0001 Purpose. The purpose of this chapter isyanig ofthis chapter, but the addition envelope shall comply with
to regulate the design of building envelopes for adequate therﬁp1 chapter
i5 .

resistance and low air leakage and the design and selectio o

mechanical, electrical, service water-heating and illumination (b) HVAC systemsWhere an existing HVAC system serves

systems and equipment which will enable effective use of enefggth an existing building and a proposed addition, any portion of

in new building construction. the HVAC system or equipment that is altered shall comply with
History: CR 00-179: cr. Register December 2001 No. 5527eff-02. this chapter.

Comm 63.0002 Scope. (1) GENERAL. The scope of this . (c) nghting syst_emsL'ighting systems installed in a new addi-
chapter is as specified in s. Comm 61.02, except as exemptel9f O in conjunction with an increase of floor area, such as the
sub. (2). addition of a mezzanine, shall comply with this chapter.

(2) EXEMPTBUILDINGS AND STRUCTURES. The following build- (3) ALTERATIONS. (&) Building envelope.Alterations to the
ings or portions of buildings shall be exempt from this chaptebuilding envelope shall comply with one of the following:

(a) Buildings, or portions thereof, without space heating or 1. The alteration shall not increase the rate of heat loss

cooling, service water heating, or illumination are exempt frofrough the portion of the building envelope containing the alter-
the requirements of this chapter that apply to those systems. atjon.

(b) Buildings and structures, or portions thereof separated by 5 - ¢ sjteration shall not increase the annual energy use from
building envelope assemblies from the remainder of the buildi

thathave a peak design rate of energy usage less than B.E’tBtu;I}w%at gain or IO_SS_ through the entire building en\{elope. )
of floor area for all purposes are exempt. 3. The building envelope shall be brought into compliance

History: CR 00-179: cr. Register December 2001 No. 5527eff-02. with the requirements of this chapter.
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(b) HVAC systemsRooftop fan systems that replace existing 5. An approach by prescriptive specification for individual
fan systems shall be provided with economizers that comply withmponents of the building envelope specified in IECC chapter
this chapter’s requirements for new construction. 5.

(c) Lighting systems1. a. When an alteration of an interior 6. An approach based on simplified, prescriptive specifica-
lighting system increases the connected interior lighting load &3n specified in IECC chapter 6 when the glazing areas do not
the building, the entire interior lighting system is required to corxceed 25% of the gross areas of exterior walls.
ply with ss. Comm 63.1044 to 63.1049. (b) This chapter does not apply to type A-1 residential build-

b. Where an alteration of a building area includes replacemé}S adefined in IECC section 202 as one and 2 family dwellings.
of more than 50% of the existing lighting fixtures in the altered (3) COMMERCIAL BUILDINGS. For commercial buildings one of
area, the portion of the lighting system in the altered areatli following approaches for compliance shall be used:
required to comply with ss. Comm 63.1044 to 63.1049. (a) A prescriptive, system, or energy cost budget appspeh

2. a. When an alteration of an exterior lighting systefifiéd in subch. Iil. _ o
increases the connected exterior lighting load of the building, the(b) A prescriptive or performance option specified in IECC

entire exterior lighting system is required to comply with s§hapter 8. _
Comm 63.1041 to 63.1043. History: CR 00-179: cr. Register December 2001 No. 5527eff-02.

b. Where an alteration of an exterior building surface inCIUd%ubChapter Il — Changes, Additions or Omissions to

replacement of more than 50% of the existing lighting fixtures o : :
the altered surface, the portion of the lighting system on the altergae International Energy Conservation Code (IECC)

surface is required to comply with ss. Comm 63.1041 to 63.1043.

e . Comm 63.0100 Changes, additions or omissions to
3. a. Except as specified in subd. 3. b., alterations to contii&c - changes, additions or omissions to the IECC are specified

shall comply with ss. Comm 63.1050 and 63.1051. in this subchapter and are rules of the department and are not
b. Shut-off lighting controls in s. Comm 63.1050 (4) are noéquirements of the IECC.
required in contiguous altered spaces of less than 5,000 squakete: This subchapter is numbered to correspond to the numbering used within

— i ildi model code; i.e. s. Comm 63.0101 refers to section IECC 101. With a few excep-
feet unless shut-off controls were required by the building co s, subchapter |1l of this chapter is numbered to correspond to the numbering in

at the time of the original lighting design or if an exception to fe previous energy requirements of Comm 63; i.e., s. Comm 63.1005 was previously
Comm 63.1050 (4) (b) is no longer applicable. Comm 63.05.

. Note: Copies of the International Energy Conservation Code are on file in the
(4) CHANGE IN OCCUPANCY. (@) Any change in the occupancyoffices of the department, the secretary of state and the revisor of statutes.

classification of a building or structure that would increase theNote: Copies of the International Energy Conservation Code can be obtained

i i inei i i m organizations as specified in s. Comm 61.05.
reqwred minimum _inside temperature as SpeCIerd n TaHréNote: Copies of department forms are available from the Safety and Buildings

64.0403 shall comply with the requirements of this chapter.  pyision, P.0. Box 7162, Madison, W1 53707-7162; telephone (608) 266-3151 or

(b) Any change in a building or structure that would result {RY (608) 264-877; or on the Commerce webpage at: www.commerce.state.wi.us
an increase in demand for either fossil fuel or electrical energy!Si°": CR 00-179: cr. Register December 2001 No. 5627eff-02.
supply shall comply with this chapter. Comm 63.0101 Scope and general requirements.

(5) MIXED RESIDENTIAL AND COMMERCIAL OCCUPANCY. (&)  Substitute the following wording for the requirements in IECC
General. Except as specified in par. (b), when a building housggction101: Requirements relating to purpose, scope and applica-
both a residential and a commercial occupancy, each portionioh are contained in subch. I.
the building shall conform to the requirements for the occupancyHistory: CR 00-179: cr. Register December 2001 No. 5527eff-02.
residential or commercial, housed therein. Where minor acces-
sory uses do not occupy more than 10% of the area of any floocComm 63.0102 Materials, systems and equipment.
of a building, the major use shall determine whether the buildidgiese are department rules in addition to the requirements in
is a residential or commercial building. IECC section 102:

(b) Exception. All buildings with a height of 4 or more stories (1) PROHIBITION OFHEATED SIDEWALKS. The installation or use

above grade shall be considered a commercial building for p@f-neated sidewalks is prohibited as specified in s. 101.124, Stats.
poses of this chapter. Note: Section 101.124, Stats., reads as follows: “Heated Sidewalks Prohibited. In
> ' . this section “exterior pedestrian traffic surface” means any sidewalk, ramp, stair,
History: CR 00-179: cr. Register December 2001 No. 552, eff. 7-1-02; C&oop step, entrance way, plaza or pedestrian bridge not fully enclosed within a build-
04-016: r. and recr. (3) (c) 1. and 2. Register December 2004 No. 588.1efd5.  ing and “heated” means heated by electricity or energy derived from the combustion
of fossil fuels, but not including the use of waste thermal energy. “Exterior pedestrian
. . traffic surface” does not include any means of ingress or egress by the physically dis-

) Comm 63.0004 Compllance. (1) GENERAL. All build- _ abled required under s. 101.13 (2). No person may construct a heated exterior pedes-

ings shall comply with the International Energy Conservatianan traffic surface. The department or any city, viliage, town or county is prohibited

Code (IECC ), with the changes, additions or omissions speciff?l‘l” approving any plan under s. 101.12 which includes such heated surface. The
! ! artment shall order any existing heated exterior pedestrian traffic surface in

in subch. I_I, anq With_ the compliance approaches Sp_eCiﬁe_d i_n Sbﬁgration to bshut off. This section does not apply to any inpatient health care facil-
(2) for residential building and sub. (3) for commercial buildingy as defined in s. 50.135 (1), or community—based residential facility, as defined in
- . s.50.01 (1g).”
(2) RESIDENTIALBUILDINGS. (a) Except as specified in par. (b), (19)

. - o - 2) MATERIAL PROPERTIES. Thermal properties, performance
for residential buildings one of the following approaches for com; E)u)ilding envelope sections and corﬁpopnents aﬁd heat transfer
pliance shall be used:

) o ) properties shall be determined in accordance with s. Comm
1. A systems approach for the entire building and its energgs.1018.

using subsystems, which uses renewable sources as specifiedHRBtory: CR 00-179: cr. Register December 2001 No. 5527eff-02.
IECC chapter 4.

2. An approach based on performance of individual compo- COmm 63.0103  Alternate materials—-method of ~ con-

nents of the building envelope as specified in IECC chapter 58truction, design or insulating systems.  Therequirements

. .In IECC section 103 are not included as part of this code.
3. An approach based on performance of the total bu”dmg-ﬁstory: CR 00-179: cr. Register December 2001 No. 5527eff-02.

envelope specified in IECC chapter 5.

4. An approach based on acceptable practice for each enve€omm 63.0104 Construction documents.  Substitute
lope component specified in IECC chapter 5. the following wording for the requirements in IECC section 104:
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Construction documents and other supporting documents shaliW@@m-in winter sides of frame walls, floors and ceilings. The
submitted in accordance with ch. Comm 61. vapor retarder shall have a maximum permeance rating of 1.0
History: CR 00-179: cr. Register December 2001 No. 5527eff-02. perm when tested in accordance with Procedure A of the ASTM
) ) ] E96. The vapor retarder shall be installed on the warm-in winter
Comm 63.0105 Inspections.  Substitute the following side of the thermal insulation.
wording for the requirements in IECC section 105: Inspections (b) Exceptions. Where other approved means to avoid con-

Sh:}lltol?? pc?zn:)%r—quclrnR&:aC?s?errdgerlgitYZrltzhoglhhEgg;?; ﬁ%é densation irunventilated framed wall, floor, roof and ceiling cavi-
v - Reg ' e ties are provided.

Comm 63.0107 Conflicting requirements. ~ Substitute ~ (2) FLOORSOVER UNHEATED SPACES. Substitute the following
the following wording for the requirements in IECC sectiotvording for the requirements in IECC section 502.2.3.3: The
107.2: The process for dealing with conflicting rules shall be #gor section over an unheated space shall be selected from IECC
specified in ch. Comm 61. Appendix Table 502.2.3.3 for the overall thermal transmittance
History: CR 00-179: cr. Register December 2001 No. 5527eff-02. factor (W) not exceeding the value specified for floors over
unheatedpaces in IECC Table 502.2. For floors over outdoor air,
Comm 63.0202 General definitions. (1) This is a such as overhangs,tfactors for heating shall meet the same
department definition in addition to the definitions in IECC seeequirement as shown for floors over unheated spaces in IECC
tion 202: “Circulating system” means service water heating syRable 502.2.

tem without a heat trap, or systems with circulating pump. (3) COMPLIANCE BY PRESCRIPTIVESPECIFICATIONON AN INDI-
(2) Substitute the following definitions for the correspondingipuaL comPoNENTBASIS. (a) General. Substitute the following
definitions listed in IECC section 202: wording for the requirements in IECC section 502.2.4: For Type
(a) “Approved” has the meaning given in s. Comm 62.0202 (&)-2 residential buildings with a window area less than or equal
(). to 20%, 25%, or 30% of the gross exterior wall area, the thermal
(b) “Multifamily dwelling” has the meaning given inGomm  'esistance of insulation applied to the opaque building envelope
61.04 (4). components shall be greater than or equal to the minRwval-
History: CR 00-179: cr. Register December 2001 No. 552, eff. 7-1-02; cR€S, and the thermal transmittance of all fenestration assemblies
04-016:r. and recr. (2) Register December 2004 No. 588,-ff.05. shall be less than or equal to the maximum U—factors shown in
) ) IECC Tables 502.2.4(7), 502.2.4(8), or 502.2.4(9), as applicable.
Comm  63.0302 Exterior design parameters. IECC sections 502.2.4.1 to 502.2.4.17 shall apply to the use of

(1) WEATHER ADJUSTMENTS. Substitute the following wording these tables.
for the requirements in IECC Table 302.1 footnote a: The outdoor b) Floors. Substitute the following wording for the require-

design temperature shall be selected from the columns of 97_&( nts in IECC section 502.2.4.8: Floor R—values shall apply to
percent values for winter and 2-1/2 percent values for summnaer

; : ors over unconditioned spaces and floors over outside air.
from tables in the ASHRAEandbOOk of Fund.amentalg\d.JUSI' . History: CR 00-179: cr. Registgr December 2001 No. 552, eff. 7-1-02; CR
ments shall be permitted to reflect local climates, which diff@a-016:r. and recr. (3) Register December 2004 No. 588,-f£05.
from the tabulated temperatures, or local weather experience as
determined by other weather resources. Comm 63.0503 Building mechanical systems and

(2) DeGrRee-DAYS. Substitute the following wording for the equipment. (1) LoAD caLcuLATiONS. Substitute the following
requirements in IECC Table 302.1, footnote b: The degree daysrding for the requirements in IECC section 503.3.1: Heating
heating (base 65° F) and cooling (base 65° F) shall be seledted calculations shall be determined in accordance with s. Comm
from National Oceanic and Atmospheric Administration “Annua$3.1023.
Degr(?’e Days to Selected Bases Derived from the 1961-1990 NOr(2) D;stRIBUTION SYSTEM,CONSTRUCTIONAND INSULATION. (a)
mals,” the ASHRAEHandbook of Fundamentaldata available Hyqronic piping insulation.Substitute the following wording for

from adjacent military installations, or other sources of locghe requirements and the exceptions in IECC sections 503.3.3.1

weather data. , and 503.3.3.2 and IECC Table 503.3.3.1: All system piping shall
History: CR 00-179: cr. Register December 2001 No. 5527ef-02. be thermally insulated in accordance with s. Comm 63.1029 (1)
and (2).

Comm 63.0402 System analysis. (1) ENERGY ANALY -

sis. This is a department informational note to be used under IECC(P) Duct and plenum insulation.Substitute the following
section 402.1: wording for the requirements and the exceptions in IECC section

Note: The federal Department of Energy has developectRESTM, a computer  ©03.3.3.3and IECC Table 503.3.3.3: Duct and plenum insulation
program that may be used in demonstrating compliance for a residential buildgigall be provided in accordance with s. Comm 63.0803 (2) (f).

which has no more than 3 stories and has 3 or more dwelling units. TicbdRES . .
program may be downloaded at http:/www.energycodes.govi. When using the pro-(C) LOW—pressure duct systemsSubstitute the following
gram, the applicable code must be defined as the “2000 IECC.” The use of the “Wi@rding for the requirements in IECC secti8.3.3.4.2: Low—

consin” option will apply requirements associated with a 1 or 2 family dV‘/,eUin%ressure duct systems shall comply with all of the following:
whichare more restrictive than those associated with low-rise multifamily buildings. 1. Sections of supply and return ducts not located entirel
(2) APPROVEDCALCULATION TOOL, Substitute the following I)thiﬁ the conditionegps%ace, and the unconditioned side o);

wording for the requirements in IECC section 402.4.7: The sa astud b oist cavi that diot
calculation tool shall be used to estimate the annual energy us%%g%siresh;” b:ysseglr ég's cavities or spaces that are used to trans-

for space heating and cooling of the Standard design and the ) X ) )
posed design. The calculation tool shall be approved by the 2. Sealing shall be accomplished using welds, gaskets, mas-

department. tics, mastic—plus—embedded—fabric systems or tapes installed in
History: CR 00-179: cr. Register December 2001 No. 552, eff. 7-1-02; c&ccordance with the manufacturer’s instructions.
04-016: renum. to be (2), cr. (1) Register December 2004 No. 588; £f05. 3. Insulation that provides a continuous air barrier may be

Comm 63.0502 Building envelope. (1) GeneraL US€dinlieu of sealing metal ducts.
Substitute the following wording for the requirements and the 4. Tapes and mastics used with rigid fibrous glass ducts shall
exceptions in IECC section 502.1.1: be listed and labeled as complying with UL 181A.

(a) Moisturecontrol. Except as Speciﬁed in sub. (2), the design 5. TapeS and maStK.:S Use.d W|th ﬂeXIble air dUCtS Sha" be ||Sted
shall not create conditions of accelerated deterioration from maoild labeled as complying with UL 181B.
ture condensation. Vapor retarders shall be provided on all 6. Tapes with rubber—based adhesives may not be used.
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Note: Standard duct tape has a rubber-based adhesive and does not comply witComm 63.0802 Building envelope requirements.
the requirements under this section. ) ) (1) GENERAL. These are department rules in addition to the

(d) Sealing required.Substitute the following wording for the yequirements in IECC section 802.1: Glazed structures or glazed
requirements in IECC section 503.3.3.4.3: High— and mediumysytions of buildings used for the production of plant life or for
pressure ducts shall be sealed in accordance with s. ComRintaining plant life as the primary purpose of the structure are
63.1029 (4). exempt from the building envelope requirements. When the

(e) Mechanical ventilation.Substitute the following wording glazed areas are attached to a building with a different class of
for the requirements in IECC section 503.3.3.5: Each mechanigcahstruction, these glazed areas shall be separated from the
ventilation system (supply or exhaust, or both) shall be equippegnainder of the building with construction material complying
with areadily accessible switch or other means for shutoff, or vakith the building envelope requirements.

ume reduction and shutoff, when ventilation is not required. (2) MoISTURECONTROL. Substitute the following wording for

Automatic or gravity dampers that close when the system is RQf requirements and exceptions in IECC section 802.1.2:
operating shall be provided for all outdoor air exhausts. Motor- ) Moisture control. Except as specified in par. (b), vapor

ized dampers that close when the system is not operating shall - S :
provided on all outdoor air intakes. ret%arders shall be provided on all warm—in winter sides of frame

) . . . walls, floors and ceilings. The vapor retarder shall have a maxi-
(f) Balancing. Substitute the following wording for the mm’ hermeance rating of 1.0 perm when tested in accordance

requirements in IECC section 503.3.3.7: Balancing and doGkiy procedure A of the ASTM E 96, Standard Test Methods for
mentation of the HVAC system shall conform to the IMC. Water Vapor Transmission of Materials
c .

History: CR 00-179: cr. Register December 2001 No. 552, eff. 7-1-02;
01-139renum. (2) (c) to (e) to be (2) (d) to (f), cr. (2) (c), . and recr. (2) (d) Register (D) Other approved meansiVhere other approved means to

%gﬁ f\l0025g§- 5%& fﬂ'(-)—51—022 CR 04-016: am. (2) (a) and (b) Register Decembejyoid condensation in unventilated framed wall, floor, roof and
0. , enl—-1-0o. .- e .
ceiling cavities are provided.

Comm 63.0504 Service water heating. (1) COMBINA- (3) RoorassemsLy. This is a department rule in addition to
TION SERVICE WATER-HEATING AND SPACE HEATING BOILERS. The the requirements in IECC section 802.2.4: The thermal transmit-
requirements in IECC section 504.2.2, Exception 1. are righcevalue for ceilings next to unconditioned spaces shall comply
included as part of this code. with s. Comm 63.1015 (5).

(2) PIPEINSULATION. Substitute the following wording for the ~ (4) SEALING OF THE BUILDING ENVELOPE. This is a department
requirements and the exception in IECC section 504.5: Pifse in addition to the requirements in IECC section 802.3.2:

insulationshall be provided in accordance with s. Comm 63.1024/heninstalled in the building envelope, recessed lighting fixtures
(1) and (2). shall comply with IECC section 502.1.3.

. . . History: CR 00-179: cr. Register December 2001 No. 552, eff. 7-1-02; CR
(3) SwimmING PooLs. The requirements in IECC sectiong; 139y (3), renum. (4) and (5) to be (3) and (4) Register June 2002 No. 558, eff.

504.3, and IECC sections 504.3.1 to 504.3.3 are not includedras-02.
part of this code.
History: CR 00-179: cr. Register December 2001 No. 5527eff-02. Comm 63.0803 Building mechanical systems.
(1) GeNERAL. This is a department rule in addition to the require-

Comm 63.0505 Lighting power budget.  Substitute the ments in ECC section 803.1: Electrical motors shall comply with
following informational note for the requirements and the exceg- Ccomm 63.1032.

tion in IECC section 505.2: :
Note: See ss. Comm 63.1040 to 63.1053 for requirements for lighting systems. (2) SIMPLE HVAC SYSTEMSAND EQUIPMENT. (@) Equipment and

History: CR 00-179: cr. Register December 2001 No. 552, eff. 7-1-02; cRYStem sizingSubstitute the following wording for the require-
04-016:. and recr. Register December 2004 No. 588, -€ff-05. ments iNECC section 803.2.1.1: Heating and cooling equipment
and systems shall be sized to provide the minimum space and sys-
Comm 63.0602 Building envelope. (1) THERMAL PER-  tem loads calculated in accordance with IECC section 803.2.1.
FORMANCECRITERIA, FLOORSOVEROUTSIDEAIR. Substitute the fol- (b) Temperature controls Substitute the following wording
lowing wording for the requirements in IECC section 602.1.4r the requirements in IECC section 803.2.3.1: Each heating and
The required R-value in Tables 602.1 shall apply to all floors.cooling system shall have at least one temperature control device
(2) CAULKING, SEALANTS AND GASKETING. This is a depart- that complies with IECC sections 803.3.3.1.1, 803.3.3.2 and
ment rule in addition to the requirements in IECC sectic$03.3.3.3.
602.1.10: When installed in the building envelope, recessed light- (c) Humidity controls. This is a department rule in addition to
mgflxturecsRsQOall%omp'I?y V'Vltth IIDECCbse(;t(;(C))lﬁ'\]5025-512-3-ff 102 Cthe requirements in IECC section 803.2.3.2: If a system is
Istory: - . Cr. Register becember 0. , e /—=1-02;] H i H H i H H+
01-139:r. (2), renum. (3) to be (2) Register June 2002 No. 558;-&ff02. ﬁﬂm%ﬁgdlxgl]se}nmaeggﬁgog iﬂ%?glsr?a(.)tlsst#;ﬁ é% rg%c:gler:j specific

Comm 63.0605 Electrical power and lighting. (d) Cooling with outdoor air.Substitute the following wording
(1) ELECTRICAL ENERGYCONSUMPTION. This is a department rule for the requirements in IECC section 803.2.6: Each fan system
in addition to the requirements in IECC chapter 6: In residentghall have economizer controls complying with s. Comm
buildings having individual dwelling units, provisions shall b&3.1031.
made to determine the electrical energy consumed by each tenarfe) Shutoff dampersSubstitute the following wording for the

by separately metering individual dwelling units. requirements and the exceptions in IECC section 803.2.7:
~ (2) LIGHTING POWERBUDGET. This is a department informa- 1. ‘Outdoor air supply and exhaust ducts.” Except as speci-
tional note to be used under IECC chapter 6: fied in subd. 2., automatic or gravity dampers that close when the

Note: See ss. Comm 63.1040 to 63.1053 for requirements for lighting Systen§)/stem is not Operating shall be provided for all outdoor air
History: CR 04-016: cr. Register December 2004 No. 5881f-05. exhausts and motorized dampers that close when the system is not

Comm 63.0701 General scope and application. ~ Sub- operatln‘g shall _be pfowded on aII.outdoor air intakes.
stitutethe following wording for the requirements in IECC section _2- _Exceptions.” Outdoor air supply and exhaust ducts
701.1: Commercial buildings shall meet the requirements &stricted by health and life safety requirements are exempt.
subch. 11l or they shall comply with the requirements specified in (f) Duct and plenum insulation.Substitute the following
IECC chapter 8. wording for the requirements and the exceptions in IECC section
History: CR 00-179: cr. Register December 2001 No. 5527eff-02. 803.2.8:
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1. ‘Supply and return air ducts and plenunixcept as speci- Comm 63.0805 Lighting systems.  Substitute the fol-
fied in subd. 2., all supply ducts and return air ducts and plenul@wing wording for the requirements in IECC sectflb: Light-
shall bensulated with a minimum of R—4 insulation when locateihg systems shall comply with ss. Comm 63.1040 to 63.1053.
in unconditioned spaces and with a minimum of R-7.5 insulationfistory: CR 00-179: cr. Register December 2001 No. 5527eff-02.
whenlocated outside the building envelope. When located within o
a building envelope assembly, the duct or plenum shall be sepa©0mm 63.0806  Lighting power for the standard

rated from the building exterior or unconditioned or exemﬂes'gn- Substitute the following wording for the requirements

spaces by a minimum of R-7.5 insulation. All supply duct IECC section 806.4.7: The lighting power for the Standard
sign shall be the maximum allowed in accordance with s.

Itgcst_ef inplenums within the building envelope shall be insulate omm 63.0805. Where the occupancy of the building is ot
) . o ) known, the lighting power density shall be 1.5 watts per square
2. ‘Exceptions.” a. When located within equipment. foot.
b. When the design temperature difference between the intedistory: CR 04-016: cr. Register December 2004 No. 5881eff-05.
rior and exterior of the duct or plenum does not exceed 15°F.
c.comm 63.0900 Referenced standards. This is a

3. Joints, longitudinal and transverse seams, and conn artment rule in addition to the requirements in IEEC chapter

_tions.’ Joints, longitudinal ar_ld transverse seams, and connecti F@I'he following standards are hereby incorporated by reference
in ductwork shall be sealed in accordance with s. Comm 63.1 ) ?o this code:

4). - .
o . . . . (1) ASHRAE Standard 90.1-89, Energy Efficient Design of
(9) Piping insulation. Substitute the following wording for the oy, Buildings, Except Low Rise Residential Buildings.

requirements in IECC section 803.2.9: All piping serving as part (

. - . . (2) ASTM C 177-85, Test method for steady—state heat flux
of a heating or cooling system shall be thermally insulated if.5 ¢\ ;rements and thermal transmission properties by means of
accordance with s. Comm 63.1029 (1) and (2). the guarded-hot—plate apparatus.

(3) CompLEXHVAC SYSTEMSAND EQUIPMENT. (&) Equipment 3y ASTM C 335-84, Test method for steady state heat trans-
and system sizing.Substitute the following wording for the fer properties of horizontal pipe insulation.
requirements in IECC section 803.3.1.1: Heating and cooling

: and svst itv shall be sized t ide the mini (4) National Concrete Masonry Association (NCMA) Evalu-
equipmentnd system capacity shall be sized to provide the minyso y"procedures of Integrally Insulated Concrete Masonry Walls,
mum space and system loads calculated in accordance with | %

. uary 1, 1999.
section 803.2.1. Note: ASHRAE standards may be purchased from the American Society of Heat-

(b) Shutoﬁdamper conwls. Substitute the foIIowing Wording ing, Refrigerating and Air Conditioning Engineers, Inc., 1791 Tullie Circle, NE,

. L : tlanta, GA 30329.
for the requirements and the exception in IECC section 803‘3'3A' STM standards may be purchased from the American Society for Testing and

1. Except as specified in subd. 2., automatic or gravity damisterials, 1916 Race Street, Philadelphia, PA 19103.
ers that close when the system is not operating shall be provided£MA Evaluation Procedures may be obtained from the National Concrete

for all outdoor air exhausts and motorized dampers that cl %sonry Association, 2302 Horse Pen Road, Herndon, VA 20171-3499.
opies of the standards adopted under this section are on file in the offices of the

when the system is not operating shall be provided on all outd@gFartment, the secretary of state and the revisor of statutes.

air intakes. History: CR 00-179: cr. Register December 2001 No. 5527eff-02.
2. Outdoor air supply and exhaust ducts restricted by health o ) )
and life safety requirements are exempt. Subchapter 11l — Building Design for Commercial
(c) Economizers. Substitute the following wording for the Buildings

requirements and the exception in IECC section 803.3.3.5: Each
fan system shall have economizer controls complying with s.
Comm 63.1031.

A ' - . : Comm 63.1001 Application.  This subchapter shall be
(d) Piping insulation. Substitute the following Wordlng.for the applied to all commercial buildings unless the building complies
requirementsind the exceptions in IECC section 803.3.7: All piRgith |ECC chapter 8.

ing serVing as part of a heating or cooling system shall be therﬂistory: CR 00-179: cr. Register December 2001 No. 5527eff-02.
mally insulated in accordance with s. Comm 63.1029 (1) and (2).
(e) HVAC system completiorSubstitute the following word- Part 2 — Definitions
ing for the requirements in IECC sections 803.3.8, 803.3.8.1,
803.3.8.2and 803.3.8.3: Balancing and documentation of HVAC Comm 63.1005 Definitions.  In this subchapter:
systems shall conform to the IMC. (1) “Ambient Lighting” is lighting designed to providesab-
History: CR 00-179: cr. Register December 2001 No. 552, eff. 7-1€82; stantially uniform level of illumination throughout an area, exclu-
01-139: r. and recr. (2) (f) 3. Register June 2002 No. 558€#02; CR 04-016:  sjye of any provision for special visual tasks or decorative effect.
cr. (2) (9) Register December 2004 No. 588, %fL-05. When designed for lower—than—task illuminance used in conjunc-

) i tion with other specific task lighting systems, it is also called “gen-
Comm 63.0804  Service water heating. (1) TEMPERA  grg)” lighting.

TURE CONTROLS. The requirements in IECC section 804.3 are not (2) “Automatic’ means self-acting, operating by its own

included as part of this code. mechanisnwhen actuated by some impersonal influence, such as,
(2) Hear TrAPs. Substitute the following wording for the a change in current strength, pressure, temperature, or mechanical

requirements in IECC section 804.4: Plumbing piping systent&nfiguration.

including those without an integral heat trap shall comply with s. (3) “Automatic time switch control devices” means control

Comm 63.1029 (1) and (2). devices that are capable of automatically turning loads off and on
(3) PLUMBING PIPE INSULATION. ~ Substitute the following based on time schedules.

wording for the requirements in IECC section 804.5: All system (4) “Building envelope” means the elements of a building that

piping shall be thermally insulated in accordance with s. Comenclose conditioned spaces through which thermal energy may be

63.1029 (1) and (2). transferred to or from the exterior or to or from unconditioned
History: CR 00-179: cr. Register December 2001 No. 5527eff-02. spaces.

Part 1 — Application
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(5) “Comfort cooling” or “comfort heating” means treatingradiant heat energy emitted by a standard called a blackbody, at
air to control one or more of the following: temperature, relativée same temperature in the same surroundings.

humidity, or distribution to meet the comfort requirements of the (20) “Exterior envelope” has the same meaning as “building
human occupants of the conditioned space. envelope.”

(6) “Conditionedfloor area” or “CFA” means the floor area in 51y “Exterior roof or ceiling” means an exterior partition, or

square feet of enclosed conditioned space on all floors of a bujldsiiion separating a conditioned space from an enclosed
ing, as measured at the floor level of the exterior surfaces of eXifzonditioned space, that has a slope less thafrét horizon-

rior walls enclosing the conditioned space. ~tal, that has conditioned space below, and that is not an exterior
(7) “Commercial building” means a building as defined irjoor or skylight.

IECC SECtIOI’! _202' (22) “Exterior roof or ceiling area” means the area of the exte-
(8) “Conditioned space” means a cooled space, heated spagg. surface of an exterior roof or ceiling.

or |nd|r“ectly condltlorled space. o . (23) “Exterior wall” means an exterior partition that is not an
(9) “Cooledspace” means an enclosed space within a buildiRgerior foor or soffit, exterior door, exterior roof or ceiling, win-
that is conditioned by a cooling system with a sensible capaciyjy, or skylight.

that either exceeds 5 Btu/hr sq ft or is capable of maintaining a

space dry—bulb temperature of80or less at design conditions. . (¢4) "Exterior wall area” means the area of the opaque exte-

- . . rior surf f exterior walls.
(10) “Daylighting control” means a device that automatlcallyO surface of exterior walls

regulates the power input to electric lighting near the fenestration(22) “Fenestration” means any light—transmitting section in a
to maintain the desired workplace illumination, thus takin UI.|dIng wall or roof. The fenestratlpn includes glaz.lng materlgl,
advantage of direct or indirect sunlight. hich may be glass or plastic, framing such as mullions, muntins,

“ . ” . d dividers, external shading devices, internal shading devices,
Iaré%elr)of?)g?/llza?rgf (b;naesa ?g’lkt)r\}\?s.s pace on the floor that is thgd integral or between glass shading devices.

(a) 1. For areas daylit by vertical glazing, the daylit area hag(28) “Fenestration area” means the total area of fenestration
the length of 15 feet, or the distance on the floor, perpendiculatnfgaswed using the rough opening and including the glazing
the glazing, to the nearest 60—inch or higher opaque partitidigterial, sash, and frame.
whichever is less; and a width of the window plus either 2 feet on(27) “General lighting” means lighting designed to provide a
each side, the distance to an opaque partition, or one—half the sligastantially uniform level of illumination throughout an area,
tance tahe closest skylight or vertical glazing, whichever is leagexclusive of any provision for special visual tasks or decorative

2. For areas daylit by horizontal glazing, the daylit area is tRect. When designed for lower—than-— task illuminance used in
footprint of the skylight plus, in each of the lateral and longitudf:onjunction with other specific task lighting systems, it is also
nal dimensions of the skylight, the lesser of the floor—to—ceilirflled “ambient” lighting.
height, the distance to the nearest 60—inch or higher opaque parti28) “Gross exterior wall area” means the gross area of exte-
tion, or one—half the horizontal distance to the edge of the closést walls separating a conditioned space from the outdoors or

skylight or vertical glazing. from unconditioned spaces as measured on the exterior above
(b) The daylit area calculated using a method acceptable to@fade. It consists of the opaque wall, excluding vents and grills,
department. including between floor spandrels, peripheral edges of flooring,

(12) “Deadband” means the range of values within which afindow areas including sash, and door areas.
input variable can be varied without initiating any noticeable (29) “Grossfloor area” means the sum of the floor areas of the
change in the output variable. conditioned spaces within the building including basements,
(13) “Degree day” means a unit based upon temperature ditezzanine and intermediate—floored tiers, and penthouses of
ference and time, used in estimating annual heating or coolfgadroom height 7.5 ft or greater. It is measured from the exterior
energy consumption. One degree day accrues for each degref@(ggs_ of exterior _vvalls or from the centerline of walls separating
difference between the daily mean temperature and a referelgidings, excluding covered walkways, open roofed—over areas,
temperature. porches and similar spaces, pipe trenches, exterior terraces or
(14) “Display lighting” means lightingonfined to the area of StePS, chimneys, roof overhangs, and similar features.
a display that provides a higher level of illuminance than the level (30) “Gross floor area over outside or unconditioned spaces”
of surrounding ambient illuminance. means the gross area of a floor assembly separating a conditioned
(15) “Economizer, air’ means a ducting arrangement arfiPace from the outdoors or from unconditioned spaces as mea-
automatic control system that allows a cooling supply fan to S@ired from the exterior faces of exterior walls or from the center-

ply outside air to reduce or eliminate the need for mechanid&e of walls separating buildings. The floor assembly shall be
refrigeration during mild or cold weather. considered to include all floor components through which heat

(16) “Economizer, water” means a system by which the suf!®Y flow between indoor and outdoor or unconditioned environ-

ply air of a cooling system is cooled directly or indirectly or botA'€Nts-

by evaporation of water or other appropriate fluid in order to (31) “Grosslighted area” or “GLA” means the sum of the total
reduce or eliminate the need for mechanical refrigeration durihghted areas of a building measured from the inside of the perime-
some time periods. ter walls for each floor of the building.

(17) “Effective aperture” or “EA” means for windows, the (32) “Grossroof area” means the gross area of a roof or ceiling
visible light transmittance times the window wall ratio per wallassembly separating a conditioned space from the outdoors or
and for sky lights, the well efficiency times the visible light trandrom unconditioned spaces, measured from the exterior faces of
mittance times the sky light area times 0.85 divided by the grasgeriorwalls or from the centerline of walls separating buildings.
exterior roof area. The roof assembly shall be considered to include all roof or ceiling

(18) “Efficacy” means the ratio of light from a lamp to thecomponents through which heat may flow between indoor and
electrical power consumed, including ballast losses, expresse@utdoor environments including skylights but excluding service
lumens per watt. openings.

(19) “Emissivity” means the ratio of the rate of radiant heat (33) “Gross exterior roof area” means the sum of the skylight
energy emitted by a body at a given temperature to the rateacéa and the exterior roof/ceiling area.
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(34) “Heat capacity” or “HC” means the amount of heat nec- (50) “Precision commercial or industrial work” means an art,
essary to raise the temperature of a given mass one degrest, or manufacturing operation requiring a certain degree of
Numerically, it is the mass multiplied by the specific heat. refinement.

(35) “Heated space” means an enclosed space within a build-(51) “Private driveways, walkways, and parking lots” means
ing that is conditioned by a heating system with an output capa@steriortransit areas that are associated with a commercial or resi-
either exceeding 10 Btuft? or capable of maintaining a spacedential building and intended for use solely by the employees or
dry—bulb temperature of 50°F or more at design conditions. tenants and 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, angkterior transit areas that are intended for use by the general pub-
terminals that provide either collectively or individually the prokic.

cess of heating, ventilating, or air conditioning to a building.  (53) “Recooling” means lowering the temperature of air that
(37) “Indirectly conditioned space” means an enclosed spaheas been previously heated by a heating system.

including, but not limited to, unconditioned volume in atria, that 654) “Recoveredenergy” means energy utilizéom an ener-

is not directly conditioned space; and either has an area-weighedsing system which would otherwise be wasted or not contrib-
heat transfer coefficient to directly conditioned space exceedifj to a desired end use.

that to the outdoors or to unconditioned space, or is a spac

: : ; o : eE55) “Reduced flicker operation” means the operation of a
ghtrgurg?e\/gggeﬁirnfggot?wqrgcler%cirt'lzhcgr?gglsopns;j hS(E)L?rCES 1S transferrcﬁght, in which the light has a visual flicker less than 30% for fre-

guency and modulation.

(38) “Informational sign” means a sign used to give building “ - - .
or room identification direction or a warning for safety purposqés (56) “Reheating” mans raising the temperature of air that has

in a building, but does not include advertising signs for product Fen previously cooled either by refrigeration or an economizer

; : system.
merchandise displays. . . - )
play Note: Introducing outdoor air necessary to meet ventilation requirements or to

. (39) “.Liste.d. space area” or “LS” means any.inte.rior Spac&ssure adequate indoor air quality is not considered to be cooling.
with an identified area of activities for which a lighting power (57) “Reset” means adjustment of the controller set point to a
budget is calculated and listed in the lighting power allowangggher or lower value automatically or manually.

determination. _ _ _ (58) “Residential building” means a building as defined in
(40) “Lumen maintenance control device” means a deviqeCc section 202.

capable of automatically adjusting the light output of a lighting “ " — )
system throughout a continuous range to provide a preset level 0459) “Sconge means a W,?” rr:ountt:::d decorative "9“‘ fixture.
illumination. (60) “Shading coefficient” or “SCx ” means the ratio of solar

heat gain through a fenestration, with or without integral shading

(41) “Luminaire” means a complete lighting unit consistin . : " :
of at least one lamp and the parts designed to distribute the l%@;ﬁ?é&grfgtaﬁ s&;tgrrlng through unshaded 1/8-in. thick clear

to position and protect the lamp, to connect the lamp to the po . s - .
supply and ballasting, when applicable. Luminaires are com- (61) “Shell building” means a building for which the envelope

monly referred to as “lighting fixtures” or “instruments.” is designed, constructed, or both prior to knowing the occupancy
“ " : type.
- éérl\fgmil\(ﬂ)gnual means capable of being operated by persongﬁme: See also speculative building

. . . .. (62) “Speculative building” means a building for which the
(43) “Mass wall” means a wall assembly with a heat capacify,e|ope is designed, constructed, or both prior to the design of

(HC) greater than or equal to 5 B@/TF. the lighting, HVAC systems, or both. A speculative building dif-
(44) “Mass wall insulation position” means: fersfrom a shell building in that the intended occupancy is known
(a) Exterior insulation position: a wall having all or nearly alfor the speculative building.

of its mass exposed to the room air with the insulation on the exteNote: See also shell building.

rior of that mass. (63) “Support area” means an area for functions that are dif-
(b) Integral insulation position: a wall having mass exposed f@rent from but necessary to accomplish the main activity or pur-

both room and outside air with substantially equal amounts #se of other listed space areas.

mass on the inside and outside of the insulation layer. (64) “Tandem wired” means pairs of luminaires operating
(c) Interior insulation position: a wall not meeting either pawvith one lamp in each luminaire powered from a single two—lamp

(a) or (b), particularly a wall having most of its mass external fgllast contained in the other luminaires.

an insulation layer. (65) “Task oriented lighting” means lighting that is designed
(45) “Medical and clinical care” means the promotion of thépecifically toilluminate a task location, and that is generally con-

condition ofbeing sound in body or mind through medical, dentéined to the task location.

or psychological examination and treatment. (66) “Thermal break” means an element of low thermal con-
(46) “Multiscene dimming system” means a lighting controfluctivity placed in an assembly to reduce the flow of heat between

device that has the capability of setting light levels throughouhighly conductive materials.

continuous range, and that has pre-established settings within thgg7) “Thermal conductance” or “C” means the constant time

range. rate of heat flow through unit area of a body induced by a unit
(47) “Occupant-sensing device” means a device that autemperature difference between the surfaces, expressed in Btu/
matically controls the lights based on occupancy. hft??F or equivalent units. It is the reciprocal of thermal resist-

(48) “Opaque areas” means all exposed areas of a buildiAgCe-
envelope which enclose conditioned space except fenestratior{68) “Thermal resistance” or “R” means the reciprocal of
areas and building service openings such as vents and grilleshermal conductance, 1/C expressedd*HF/Btu or equivalent

(49) “Ornamental chandeliers” means ceiling-mountedinits. The total thermal resistance of an assembly is 1/U
close—to—ceiling, or suspended decorative luminaires that usg69) “Thermal transmittance” or “U” means the overall coef-
glass, crystal, ornamental metals, or other decorative material &inent of heat transfer from fluid to fluid. It is the time rate of heat
that typically are used in hotels, motels, restaurants, or churcfles/ per unit area under steady conditions from the fluid on the
as a significant element in the interior architecture. warm side of théarrier to the fluid on the cold side, per unit tem-
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perature difference between the 2 fluids, expressed inB#PR  ture within a space by varying the volume of air supply to the
or equivalent units. space.

(70) “Thermal transmittance, overall’ or ‘)" means the  (75) “Visible light transmittance” or “VLT" means the ratio,
gross overall (area weighted average) coefficient of heat trangg¥pressed as a decimal, of visible light that is transmitted through
from air to air or fluid to fluid for a gross area of the building enve? 9/8Zing material to the light that strikes the material.
lope, expressed in BtUftP®F or equivalent units. ThedYalue (76) “Wall heat capacity” or "HC” means the sum of products

applies to the combined effect of the time rate of heat rov% the mass of each individual material in the wall per unit area of

through the various parallel paths such as windows, doors, g\rﬂ%{l surface times its individual specific heat, Btaf).

; e 77) “Well efficiency” means the ratio of the amount of visible
opaque construction areas comprising the gross area of ong t leaving a skylight well to the amount of visible light entering
more building envelope components such as walls, floors, skylight well and is calculated as follows:
roof or ceiling. '

. ., ) ) (a) for rectangular wells:
(71) “Thermostat’means an automatic control device respon-  \well height (well length + well width¥ the well index

sive to temperature. 2 x well length x well width
(72) “Unconditioned space” means a space within a building (b) for irregular shaped wells:

that is not a conditioned space. Well height x well perimeter the well index
Note: See conditioned space. 4 x well area

(73) “Unlisted space” means the difference in area between (c) The length, width, perimeter, and area expressed in pars.

the gross Iig_hted area and the sum of all listed space areas. (5)'ang (b) are measured at the bottom of the well. The well index
(74) “Variable air volume HVAC system” or “VAV HVAC and the weighted average well wall reflectance are used in Figure
system” means HVAC systems that control the dry—bulb tempef8.1005 to determine the well efficiency.

Figure 63.1005 Well Efficiency
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Note: Reprinted from the IES Lighting Handbook, 1984, courtesy of the llluminating Engineering Society of North America.

(78) “Window” means glazing that is not a skylight. building components that separate interior building conditioned
(79) “Window area” means the area of the surface of a wigpace from the outdoors or from unconditioned spaces or craw!
dow, plus the area of the frame, sash, and mullions. spacesCompliance with the criteria for air leakage through build-

(80) “Window wall ratio” means the ratio of the window arealnd components shall be determined by tests conducted in accord-
including glazed areas of doors, to the gross exterior wall are§NC€ With specified standards.

(81) “Zone” means a space or group of spaces within a builg- (2) AR LEAKAGE FOR FACTORY MANLIJ:FACtTURED WINfDO\tNS, ;
ing with any combination of heating, cooling, or lighting requireD(?O(_?S ANDdCURTA'N (;NALL A.SSEMB”'-'ES' at():l_ory rrr:a”nu ac ulre h
ments sufficiently similar so that desired conditions can be maiffindows, doors and curtain wall assemblies shall comply wit

tained throughout by a single controlling device. CC section 802.3.1.

History: CR 00-179: cr. Register December 2001 No. 5527eff-02. (3) AIR LEAKAGE REQUIREMENTS FOR EXTERIOR ENVELOPE.
. Openings and penetrations in the building envelope shall be
Part 3 — Building Envelope sealed or gasketed in accordance with s. Comm 63.0802 (3).

- . ) (4) MoisTuRE CONDENSATION. The design of buildings shall
Comm 63.1010 Exempt buildings.  This part applies 10 ot create conditions of accelerated deterioration from moisture
buildings or separately enclosed identifiable areas that haveqensation and shall comply with s. Comm 63.0802 (2).

mechanical space heating or air conditioning system. History: CR 00-179: cr. Register December 2001 No. 552, eff. 7-1€82;
History: CR 00-179: cr. Register December 2001 No. 5527eff-02. 01-139: am. (3) Register June 2002 No. 5587eff-02.
Comm 63.1011 Air leakage and moisture migration. Comm 63.1012 Daylight credits for skylights.

(1) GENERAL. The requirements of this section apply to thos@) CoMMERCIAL BUILDINGS. Credits for skylights may be used in
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commercial buildings if the IECC section 802 requirements amal determine the maximum window wall ratio, or an area—
any modifications or additions specified in subch. Il are met. weighted average thermal transmittance value may be used.

(2) ResIDENTIAL BUILDINGS. Day light credits may be used in  (4) WALL AND ROOF TRADE-OFF. Trade—offs between the
residential buildings if the IECC section 502 requirements aabove grade exterior wall opaque areas and the gross roof area
met. shall be allowed if either of the following conditions are met:

History: CR 00-179: cr. Register December 2001 No. 5527eff-02. (a) 1. Except as specified in subd. 2., the thermal transmit-
tance overall value ({J) for any above grade exterior opaque wall

ma%g(renn}ltgsclé),\llé ALBL:zlfég%tzr‘s\/s:geﬁiégei;lnjsilbp((egort;uiIdin area or gross roof area may be increased or decreased, provided
%H@.

LY t the total annual energy use due to heat gain and loss for the
envelopes shall comply with either the component standards . :
Comm 63.1015 or the system standards of s. Comm 63.1016. ding envelope is less than or equal to the total annual energy

: due to heat gain and loss resulting from the use of the values
calculation procedures of s. Comm 63.1019 shall be used to s ®he appropriate ACP table given in Figures 63.1015-1 to

compliance. . -
- - 63.1015-4.Calculation of the total annual energy use of the build-
(%j) ExfCE':T'.ONS' (53 B‘:'ld'”%s and areahs of b#'ll‘lj'”gs tl?at a{ﬁg designs shall be done in accordance WitthyECC section 806.
g:so?nn? 563aioolrl7es and automatic car washes shafl Comply WIth >.5 * 16 |atest version of ti@mCheck-EZ computer program
: ' or other programs subject to the approval of the department may

(b) Buildings and areas of buildings that are used as Wafgs,sed to determine required thermal transmittance values in lieu
houseghat have documentation provided to verify that the HVAG¢ ihe ACP tables. q

system to be installed does not use energy prlmarlly to prOVId%ote: ComCheck-EZ is a computer program that may be used only for determin-

human comfort shall comply with s. _C_0mm 63.1017. ing building envelope compliance. The ComCheck-EZ computer program may be

Note: See s. Comm 63.1010 for exempt buildings and spaces. downloaded at: http://www.energycodes.gov/. The federal Department of Energy
History: CR 00-179: cr. Register December 2001 No. 5527eff-02. has issued a computer package called ComCheck-Plus, which establishes trade-offs

between the building envelope, lighting, and HVAC equipment; however, this pro-

Comm 63.1015 Component standards option. gram has not been approved for use in Wisconsin since Wisconsin’s lighting allow-

(1) GeneraL. This section describes the component standar@fes are not the same as those included in the program.

for building envelope thermal performance. Because component(b) A submittal to the department for review and approval,

requirements consider the effect of solar gain as well as condiig¢orporating recognized engineering practices, that the annual

tive heat transfer, the requirements for each component shallepergyuse due to heat gain and loss forlibiéding envelope shall

met independently under this option. The wall and roof trade—&® less than or equal to that established in par. (a).

exception in sub. (4) may be used with this option. The system(5) THERMAL TRANSMITTANCE VALUES FOR ROOFS,WALLS AND

analysis design method specified in IECC section 806 shall ®BELINGS NEXT TO UNCONDITIONED SPACES, AND FLOORS OVER

used to demonstrate the acceptability of trade—offs between cameonDITIONED SPACES. (@) The U-values for the building roofs,

ponent energy—conserving features. Separate occupancies inthkks and ceilings next to unconditioned spaces, and floors over

samebuilding shall meet the requirements of this section indepemiconditioned spaces shall be less than or equal to those listed in

dently. the appropriate ACP table given in Figures 63.1015-1 to
(2) DETERMINATION OF APPROPRIATEACP TABLE. The appro- 63.1015-4.

priate alternate component package or ACP table shall be deter(b) Skylights for which daylight credit cannot be taken in

mined based on building location using Figures 63.1015-1 aaccordance with s. Comm 63.1012 shall be included in the cal-

63.1015-4. culation of the overall thermal transmittance value of the roof
(3) MAXIMUM ALLOWABLE WINDOW WALL RATIO. In this sub- assembly (i).

section, the percentage of windows, including glazed areas of(c) Unconditioned below—grade spaces that have floor or ceil-

doors, relative to the gross exterior wall area of the building shilf assemblies insulated as specified on the appropriate ACP table

be less than or equal to the maximum allowable window wall ratio not require below—grade wall insulation.

chosen from the appropriate ACP table for the glazing type of the(6) THERMAL RESISTANCEVALUE FOR SLAB-ON-GRADEFLOORS.

building. The window wall ratio is the total area of window assenta) Unheated slab-on—grade floors shall have insulation around

blies, including glazed areas of doors, divided by the total grage perimeter of the floor with the thermal resistangg (Rthe

exterior wall area, considering all elevations of the building. Thesulation as listed in the appropriate ACP table given in Figures

maximum allowable window wall ratio shall be determined using3.1015-1 to 63.1015-4.

the following steps: N _ (b) For heated slabs—on-grade, the required minimum
(a) Select the shading coefficient (SCx ) range that is no lgssvalueshall be the R—value for the unheated slab—on—grade plus
than the fenestration SCx including permanently installed intexQ.
nal,integral and external shading devices, but excluding feetef () The slab insulation specified shall extend either in a vertical
of external shading projections. Note that this includes curtaingane downward from the top of the slab for the minimum distance
shades, or blinds that are permanently installed. For a shelly@fen in the appropriate ACP table or downward to the bottom of
speculative building for which the envelope is designed or COfe slab then in a horizontal plane beneath the slab or outward
structedprior to the design of the lighting, HVAC systems, or botfyyom the building for the minimum distance given in the ACP

only those shading devices that are part of the design when iiije Vertical insulation shall not be required to extend below the
being evaluated for compliance shall be considered when detglindation footing.

mining compliance. N . . .
Note: Refer to ASHRAE Handbook, Fundamentals Volume, Chapter 27 for ma, (d) The R-value and dimensions reqwred for slabs refer onIy

information on shading coefficients. Shading coefficients for fenestration may é@the li_)uﬂdll_‘lg 'nSUIB;“O” materials. mSUIat'\_/e continuity Sha"_be
obtainedrom the manufacturer or frofECC Table 102.5.2 (3) when the conversionmaintained irthe design of slab edge insulation systems. Continu-
factor for solar heat gain coefficient (SHGC) to SCx given in IECC section 102.51'@, shall be maintained from the wall insulation through the inter-
is applied. See also s. Comm 63.1019 (5). - . ection of the slab, wall and footing to the body of the slab edge
(b) Select appropriate fenestration type. This is determined;B¥ |ation
the thermal transmittance valueqflJof the fenestration assem- History: CR 00-179: cr. Register December 2001 No. 552, eff. 7-1-02; CR

bly. The Wy of all assemblies must fall within the range, or lowen4-016:am. (5) (a) and (6) (a) Register December 2004 No. 588, £05.
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Figure 63.1015-1
Degree Day Regions for Use with AC Tables
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Figure 63.1015-2

Alternate Component Package
ACP Table A

Part A1l: Maximum Window Area / Gross Exterior Wall Area

Shading Uof Range
Exterior Wall Coefficient 0.60 0.55 0.50 0.45 |<0.40
Uo Range to to to to
SCy 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 - 0.41 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
o Part A3: Unheated Slab—-On-Grade
Part A2: Other Criteria Minimum R=Value
Roof Max U = 0.040 Insulation Length of Insulation
Wall and Ceiling Adjacent to Orientation 247" 36" 48"
Unconditioned Space : — — —
Max UO =0.10 HOI’I.ZOHtal R=18 [R=15 R=11
Floor Over Unconditioned Vertical R=8 |R=6 R=4

Space Max Uy = 0.040

Wall Below Grade
Min R-Value = 13

Register, December, 2006, No. 612



Comm 63.1015

WISCONSIN ADMINISTRATIVE CODE

Unofficial Text (See Printed Volume). Current through date and Register shown on Title Page.

Figure 63.1015-3
Alternate Component Package

ACP Table B

Part B1: Maximum Window Area / Gross Exterior Wall Area

Shading Uof Range
Exterior Wall Coefficient 0.60 0.55 0.50 0.45 |[<0.40
Uo Range to to to to
SCy 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
<0.04 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
0.50-041 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
Roof Max U, = 0.045 Minimum R-Value
Wall and Ceiling Adjacent to Insulation Length of Insulation
Unconditioned Space Orientation 24" 36" 48"
Max U, = 0.11 Horizontal R=18 |R=15 |R=11
Floor Over Unconditioned Vertical R=8 |R=6 R=4

Space Max U, = 0.040

Wall Below Grade
Min R-Value = 12
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Figure 63.1015-4
Alternate Component Package

ACP Table C

Part C1: Maximum Window Area / Gross Exterior Wall Area

Shading Uof Range
Exterior Wall Coefficient 0.60 0.55 | 0.50 | 0.45 |<0.40
Uo Range to to to to
SCy 0.56 0.51 | 0.46 | 041
0.80-0.71 0.20 0.21 | 0.22 | 0.22 | 0.23
0.70 - 0.61 0.22 023 | 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 0.27 029 | 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
Roof Max U, = 0.049 Minimum R-Value
Wall and Ceiling Adjacent to Insulation Length of Insulation
Unconditioned Space Orientation 24" 36" 48"
Max U, = 0.11 Horizontal R=18 R=15 R=11
Floor Over Unconditioned Vertical R=8 R=6 R=4

Space Max U, = 0.040

Wall Below Grade
Min R-Value = 11
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Comm 63.1016 System standards option.  To comply Comm 63.1018 Material properties. (1) ASHRAE
with the system standards for building envelope thermal perfGuNDAMENTAL DATA. Except as specified in sub. (2), when avail-
mance, the building shall comply with section 8.6 of ASHRARble, information on thermal properties, performance of building
standard 90.1 awith the system analysis design specified in IEC@nvelope sections, and components and heat transfer shall be
section 806 applied to the thermal envelope alone. Building sibtained from ASHRAHBEandbook of Fundamentals
climatedata shall be determined usingsgonsin division of state  (2) ExcepTions. (a) Laboratory or field test measurements.
energy statistics or other source acceptable to the departmenfyhen the information is not available from ASHRAENndbook
Note: Section 8.6 of ASHRAE 90.1 Standard requires use of the latest versiorFlf( Fundamentalsthe data may be obtained from laboratory or
the ENVSTD computer program, which is the computer program included in the "
ASHRAE 90.1 Standard to evaluate an envelope trade—off. ield-test measurements. If laboratory or field test measurements
Note: ComCheck—EZ is a computer program that may be used only for determare used for envelope heat transmission, they shall be obtained

Gonmloaded ot hip: sk energycodes govl. The federal bepariment of Enesgyd One Of the following test methods:
has issued a computer package called ComCheck—Plus, which establishes trade-offsl. ASTM C177, Test method by guarded hot plate apparatus.

between the building envelope, lighting, and HVAC equipment; however, this pro- 2 ASTM C518, Test method by means of the heat flow meter

gram has not been approved for use in Wisconsin since Wisconsin’s lighting allogv—
ances are not the same as those included in the program. pparatus.
History: CR 00-179: cr. Register December 2001 No. 5527eff-02. 3. ASTM C236, Standard test method by means of a guarded
) . hot box.
Comm 63.1017 Design criteria. (1) THERMAL PERFOR 4. ASTM C976, Standard test method by means of a cali-

MANCE. (@) Except as provided in par. (b), the thermal perfol5-r ted hot box
mance values for the exterior envelope of buildings or areas s : ) L )
buildings that are warehouses that meet the criteria of s. Comm - ASTM C335, Test method of horizontal pipe insulation.
63.1014 (2) (b), or that are factories shall not exceed the values irfb) Foam plastic insulation.For foam plastic insulations that
Table63.1017-1. The calculation procedures of s. Comm 63.1008e & gas other than air as the insulating medium, laboratory or

shall be used to show compliance. field tests shall be conducted on representative samples that have
been aged for the equivalent of 5 years or until the R—Value has
Table 63.1017-1 stabilized. The tests shall be conducted by an independent third
Thermal Performance Values party and shall be submitted for department product review and
- Thermal Performance approval in accordance with ch. Comm 61.
Number of Stories values* (c) Masonry or concrete unitsl. Integrally insulated concrete
(=) 15 masonry systems within the scope of the National Concrete

Masonry Association (NCMA) shall be evaluated for the thermal

3-4 13 performance of the masonry or concrete units in accordance with
57 16 one of the following:
8-12 18 a. Use the NCMA Evaluation Procedures for the Integrally—
13-20 20 Insulated Concrete Masonry Walls.
Over 20 21

§ _ i b. Use of default values as approved by the department may
Expressed in Btu/hour/square foot of above—grade exterior envelope. See She used. No extrapolations or interpolations are allowed.

Comm 63.1023 (2) and (3) for design conditions. . .
b) The th | verf | ified i 2. All other concrete or masonry units not within the scope of
(b) The thermal performance values specified in par. (&) Mgy NCMA Evaluation Procedures shall comply with one of the

be increased or decreased provided the U-value for other comfaing methods for determining the thermal performance of
nents isdecreased or increased so the total heat gain or loss fory assembly or system:

entire building envelope and floor area does not exceed the total Use default val d by the d ; ¢ N
heat gain or loss resulting from conformance to the values spegi- Se defaull values as approved by the department. No
fied in this section. extrapolatllons or interpolations are allowed. .

(2) FLOORS OVER UNCONDITIONED SPACES. The overall heat b. Verify thermal performance through a laboratory or field

transmission coefficient (U-value) for floors of heated dfStmeasurements specified in par. (a). B
mechanically cooled spaces over unconditioned spaces shall notc. Use the department material approval process as specified
exceed 0.08 Btu/lfi2OF. in ch. Comm 61 to determine the U-factor.

(3) SLAB_ON-GRADE PERIMETER INSULATION. For slab—on— History: CR 00-179: cr. Register December 2001 No. 5527eff-02.
grade floors with or without a grade beam, a foundation bearing . .
wall or a foundation frost wall, the thermal resistance of t C(CS)QQRSE-%l'?]legfol::(z)sxﬁrl:Ire?oggl(;:ﬁrlggc;rl]waﬁ)lrggeggergst'o calcu-
insulation around the perimeter of the floor shall not be less t the thermal erformar?cg of above— and below—grade enve-
the values shown in Table 63.1017-2. The insulation shall ext e sections ofpan building that is heated or mgchanicall
48 inches in the vertical or horizontal direction or combinatio y 9 y

thereof with a total dhension of 48 inches. Slab—on grade perim ooled.
ter insulation shall be moisture resistant. (2) OVERALL THERMAL TRANSMITTANCE (Ug). The overall ther-
mal transmittance of the building envelope assembly shall be cal-
_ Table 63.1017-2 s culated in accordance with the following equation:
Perimeter Insulation Requirement Uo = ZUiAi/Ao = (WAL + UsAg 4o o o o + UnAn)/Ao
Slab-on-grade Zone | Zone | Zone | Zone )
. . where:
Perimeter Insulation 1 2 3 4 . .
— Uy = The area—weighted average thermal transmittance of the
R= Unheated ) - .
— 6.7 | 6.2 | 59 | 5.2 gross area of an envelope assembly; that is the exterior wall
Fit<Hour Slabs . . >
5 assembly including fenestration and doors, the roof and
Btu g?abtg 9.3 9.0 8.6 8.2 ceiling assembly, and the floor assembly, BRAAF.
- J a — Ao = The gross area of the envelope assemBly, ft
1 See Fig. 63.1023 for zone definitions.

2 Heated slabs have piping, duct work or other heat distribution system com-Ui = The thermal transmittance of each individual pat_h of the
ponents embedded in or under them. envelope assembly, for example, the opaque portion of the
History: CR 00-179: cr. Register December 2001 No. 5527eff-02. wall assembly, Btu/fli2[F. U; also equals 1/Rvhere Ris
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the total resistance to heat flow of an individual path
through an envelope assembly.
Aj = The area of each individual element of the envelope assem-

Table 63.1019-1

Calculation Procedures for Evaluating Major Series

and Parallel Heat Flow Paths

bly, ft2.
(3) THERMAL TRANSMITTANCE (U, ) OF AN INDIVIDUAL PATH

Acceptable Procedures for Determining U

for Opaque Elements

THROUGH AN ENVELOPEASSEMBLY. The thermal transmittance of “Sheathing
each envelope shall be determined with consideratiath iwiajor
series and parallel heat flow paths through the elements of the

Framing

Metal Nonmetal

assembly and film coefficients. Compression of insulation shaMe“jll on

be considered in determining the thermal resistance. Bgt% Osrides
(a) Thermal transmittance of opaque elemeriise thermal

transmittance of opaque elements of assemblies shall be deter-

mined using a series path procedure with correction for the pres-

ence of parallel paths within an element of the envelope assembly

Tests — Tests —

s. Comm 63.1019 (3) s. Comm 63.1019 (3)
(@1 a. @1.a.

Thermal Bridges — Series or Parallel Path
s. Comm 63.1019 (3) -

such as wall cavities with parallel paths through insulation anignmetal
studs. Aracceptable procedure shall be used, as specifi@bie T on Both
63.1019-1. Figure 63.1019-1 illustrates a typical roof assemblgjges

(@ 1l.c. s. Comm 63.1019 (3)
(a) 2.

Tests - Tests -

s. Comm 63.1019 (3) s. Comm 63.1019 (3)

@1l a @) 1. a.

Parallel Path Series or Parallel Path

Correction Factor - -

s. Comm 63.1019 (3) s. Comm 63.1019 (3)
(@ 1. b. (a) 2.

Zone Method -

s. Comm 63.1019 (3)

(a) 1. d.

Figure 63.1019-1

Calculation Procedure for Thermal Resistance of a Typical Roof Assembly

CONSTRUCTION

Where 1/R = (1 = % joist) + % Joist or R, =

R cavity R joist

EQUIVALENT CIRCUIT

Re

R

R cavity x k&

Re is the equivalent resistance of the element contacting the parallel pashthé& parallel path correction factor.

Register, December, 2006, No. 612



Comm 63.1019 WISCONSIN ADMINISTRATIVE CODE 66

Unofficial Text (See Printed Volume). Current through date and Register shown on Title Page.

1. For envelope assemblies containing metal framing, the RL = The equivalent resistance of the element containing the
shall be determined by using one of the following methods: parallel path, the value ofs:

a. Using results from laboratory or field—-test measuremeriRe = R-value of insulation xd&~
whereone of the procedures specified in s. Comm 63.1018 is usedThe Parallel Path Correction Factorg)(fay be obtained

b. Using the thermal resistance of those roof and wall assdf@m tests conducted using procedures listed in s. Comm
blies listed in Tables 63.1019-2 and 63.1019-3 shall be correcf&41018. Parallel Path Correction Factors for some envelope
using the following parallel path correction factor procedure: assemblies are listed in Tables 63.1019-2 and 63.1019-3.
c. For elements with internal metallic structures bonded on

Considering the total resistance of the series path: one or both sides to a metal skin or covering, the calculation proce-

Ui= 1R dure specified in the ASHRABandbook of Fundamentalsr
Ri=R +Re specified in ASHRAE standard 90.1, or other procedure accepta-
where: ble to the department shall be used to include the effects of thermal

bridges in metal construction.

Ry = The tota! resistance of thg envelope assem.bly. d. For elements other than those covered above, the zone
Ri = The resistance of the series elements (fori=1ton) method described in the ASHRAFandbook of Fundamentals
excluding the parallel path element(s) shall be used for calculation.
Table 63.1019-2
Roofs
Parallel Path Correction Factorst
Bridged 0 5 10 15 20 25 30 35 40 45 50 55
R-Value
Correction 1.0 096 | 092 | 088 | 085 | 081 | 079 | 076 | 073 | 071 | 069 | 067
Factor

2Table values are based upon metal trusses with 4—foot spacing that penetrate the insulation, and 0.66—-inch diameter s@s&menibet.

Table 63.1019-3
Wall Sections with Metal Studs
Parallel Path Correction Factors

Size of Gauge of Spacing of Cavity Insulation Correction Effective Framing/Cavity
Members Stuc? Framing, in. R-Value Factor R-Values
2x4 18-16 16 o.c. R-11 0.50 R-5.5

R-13 0.46 R-6.0
R-15 0.43 R-6.4
2x4 18-16 24 o.c. R-11 0.60 R-6.6
R-13 0.55 R-7.2
R-15 0.52 R-7.8
2x6 18-16 16 o.c. R-19 0.37 R-7.1
R-21 0.35 R-7.4
2x6 18-16 24 o.c. R-19 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 o.c. R-25 0.38 R-9.6

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

2. For assemblies containing honmetal framing, thehill 2. The values for the appropriate product type given in IECC
be determined from one of the laboratory or field test measufi@ble 102.5.2 (1) may be used.
mentsspecified in s. Comm 63.1018 or from the ASHRAE series—Note: In order to use the component standards option of s. Comm 63.1015, the
parallel method. Formulas in the ASHRAENdbook of Funda- U-value of fenestration must be 0.60 or less.
mentals shall be used for these calculations. (4) GROSSAREA OF ENVELOPECOMPONENTS. (a) Roof assem-

3. The opaque portions of doors shall be considered to by The gross area of a roof assembly consists of the total surface
part ofthe opaque wall assembly in the calculation of the averagkthe roof assembly exposed to outside air or unconditioned
thermal transmittance. The thermal transmittance of the ent#eaces. The roof assembly shall be considered to include all roof
opaquedoor assembly including the frame shall be included in tigg ceiling components through which heat may flow between

calculation. indoor and outdoor environments including skylight surfaces but
(b) Thermal transmittance of fenestratiovialues of s shall ~e€xcluding service openings. For thermal transmittance purposes
be determined using one of the following methods: when return air ceiling plenums are employed, the roof or ceiling

1. The National Fenestration Rating Council (NFRC) 10@ssembly shall not include the resistance of the ceiling or the ple-
Procedure for Determining Fenestration Product U-Factors. TH&T Space as part of the total resistance of the assembly.
thermal performance values shall be certified through the NFRC(b) Floor assembly.The gross area of a floor assembly over
Fenestration Thermal Performance Rating Certification amditside or unconditioned spaces consista@total surface of the
LabelingProgram as described in the NFRC Product Certificatidloor assembly exposed to outside air or unconditioned space.
Program LAP 1, PCP 1, and CAP 1. The floor assembly shall include all floor components through
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which heat may flow between indoor and outdoor or uncondi- (5) Equipment providing water heating for plumbing that is
tioned space environments. used to provide adibnal functions, such as space heating, as part

(c) Exterior walls. The gross area of exterior walls enclosing@f @ combination or integrated system shall comply with mini-
a heated or cooled space is measured on the exterior and con#lgf§ performance requirements for water heating equipment as
of the opaque wall including between floor spandrels, periphefecified in s. Comm 84.20 (5) (n).
edges of flooring, window areas including sash, and door areas(6) Combination space and plumbing water heating equip-
but excluding vents, grilles, and pipes. ment shall comply with IECC section 504.2.2 and s. Comm

(5) SHADING COEFFICIENTS. The shading coefficient (3¢ for ~ 63.0504 (1). - _ _
fenestration shall be obtained from the ASHRHAENdbook of Note: See (_:h. Comm 64 ft_)r additional requirements for comk_)lned systems.
Fundamentalr from manufacturer’s test data or from IECC sec- (7) Equipment that is not used for comfort cooling or comfort
tion 102.5.2. Sgis the shading coefficient of the fenestratio%‘eat'”g is exempt from the energy efficiency requirements of this
including permanently installed internal and external shadi apt)ter(.) o of min . , o i ol .

H H H H H ote: mission of minimum performance requirements Tor certain classes o

de\_/lce_s but excluding the effect of external shadln_g_ projectiong, - equipment does not preciude use of that equipment
which is calculated separately. The shading coefficient used fOfiistory: CR 00-179: cr. Register December 2001 No. 5527eff-02.
louvered shade screens shall be determined using a profile angle ) _
of 30° as found in the ASHRAHandbook of Fundamentals Comm 63.1021 Field—assembled equipment and

History: CR 00-179: cr. Register December 2001 No. 552, eff. 7-1-02; ceomponents. When components, such as indoor or outdoor

04-016: am. (3) (a) (intro.) and 1. b., renum. Tables 63.1019-1 and 63.1019-2 t ir—
Tables 63.1019-2 and 63.1019-3, renum. Figures 63.1019-1 and 63.1019-2 t% s, from more than one manufacturer are used as parts of air

Table 63.1019-1 and Figure 63.1019-1 Register December 2004 No. 588, gRnditioning or heating equipment, component efficiencies shall
1-1-05. be specified based on data provided by the component manufac-

. turers.
Part 4 — Equipment and Systems History: CR 00-179: cr. Register December 2001 No. 5527eff-02.

Comm 63.1022 Heat pump equipment controls.

.1020 Mini i fficiencies.
Comm 63.1020 nimum equipment efficiencies gntrols for heat pumps equipped with supplementary heaters

1) S heati li i t that i t d b i . ! - = g
(CI):R gaacr:te43%aénnge%ycg%;]r;gere\zlg?ilgrrln F?Pogr:ml?orr]ocgr?:sgﬁer P% at are installed in residential buildings shall comply with IECC
ucts, shall have a minimum efficiency at the specified rating copection 503.3.2.3, and controls for equipment installed in com-

o ; ; mercial buildings shall comply with IECC sections 803.3.3.1.1.
(]j-l(’;larnf not less than the values given in ASHRAE 90.1, s(:)c’“mﬁistory: CR 00-179: cr. Register December 2001 No. 5527eff-02.

(2) Equipmentatings shall be certified under a nationally rec- Comm 63.1023 Load calculations for sizing.
ognized certification program or rating procedure or by data fuit) CALCULATION PROCEDURES. Heating and cooling system
nished by the equipment manufacturer to show compliance wibsignloads for the purpose of sizing systems and equipment shall
the minimum efficiency requirements. be determined in accordance with the procedures described in the
Note: The following certification programs are accepted by the department: GASHRAE Handbook of Fundamentalsr a similar computation
Appliance and Manufacturers Association (GAMA) and Air-Conditioning an(ﬂ)rocedure approved by the department. For those design parame-

Refrigeration Institute (ARI). . e
: . L .- . tersaddressed in subs. (2) to (6), the values specified shall be used.
(3) Compllance with minimum eﬁICIenCy requirements spec- Note: This section does not require the installation of cooling equipment.

ified for HVAC equipment shall include compliance with part= ">y hoor pesiGn conpimions. The winter indoor design
load requirements where indicated as well as standards for _fl{g— '

load requirements. Th rt—load efficien hall be determin mperature is specified in Table 64.0403. When air conditioning
oad requirements. 'he part-ioad efticiency shall be determingly oy ided in accordance with ch. Comm 64, the summer indoor
as specified in ASHRAE 90.1.

. - . . design temperature is 78°F or lower.
(4) Space heating or cooling equipment used to provide addi- 3y orpoorpESIGNCONDITIONS. Winter maximum and sum-

tional functions, such as water heating for plumbing, as part Of @ "minimum for outdoor design temperatures shall be taken
combination or integrated system shall comply with minimumg o, Figure 63.1023.

perfqrmanc_e requirements for the appropriate space heating Rote: Systems may be designed for colder winter temperatures or for warmer
cooling equipment category. summer temperatures.
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WISCONSIN ADMINISTRATIVE CODE

Figure 63.1023

Outdoor Design Conditions
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thermostat set—points are set to the same value between 70°F and
) 75°F inclusive and assumed to be constant throughout the year.
Winter Summer .
. c. Deadbands may be omitted for thermostats that have
Design Temp.  Dry Bulb Wet Bulb manual changeover between heating and cooling modes.
Zone (°F) (°F) (°F) History: CR 00-179: cr. Register December 2001 No. 552, eff. 7-1€62;
1 —25 36 75% 04-016: am. (2) (b) Register December 2004 No. 588]€ff-05.
2 -20 87 75 Comm 63.1027 Zone controls. (1) THERMOSTATICAND
3 -15 87 75 HUMIDISTATIC CONTROLS. Except as provided in sub. (2), zone ther-
4 -10 89 77 mostatic and humidistatic cqntrols shall be capable of operating
*Exception: For Douglas, Bayfield, Ashland and Iron Counties, uge 70 in sequence to supply heating and cooling energy to the zone.
summer wet bulb design temperature. Such controls shall prevent any of the following:
(4) VENTILATION. Outdoor air ventilation loads shall be based (a) Reheating.
on ventilation rates specified in ch. Comm 64. (b) Recooling.

(5) EnveLope. Envelope heating and cooling loads shall be (c) Mixing or simultaneous supply of air that has been pre-
based on envelope characteristics such as thermal conductaviegisly mechanically heated and air that has been previously
shading coefficient, and air leakage consistent with the valugsoled, either by mechanical refrigeration or by economizer sys-
used to demonstrate compliance with this subchapter, Partens.
building envelope. (d) Other simultaneous operation of heating and cooling sys-

(6) LicHTING. Lighting loads shall be based on actual desigems to the same zone.
lighting levels or power budgets consistent with subch. Ill, Part 5. 2) ExcepTions. All of the following systems and zones are
Lighting loads may not be included for the purpose of calculatiRgempt from this section:
design heating loads. ; : ; ; ;

Histgory: CR 00q179: cr. Register December 2001 No. 5527eff-02. (@) Variable air voIL!me (VAV) systems WhICh’ during periods

of occupancy, are designed to reduce the air supply to each zone

Comm 63.1024 System and equipment sizing. to a minimum before reheating, recooling, or mixing takes place.
HVAC systems and equipment shall be sized to provide the miffis minimum volume shall be no greater than the largest of the
mum space and system loads calculated in accordance witfPBOWiIng:

Comm 63.1023. Heating and cooling equipment and systems 1. 30% of the peak supply volume.

shall meet the minimum efficiencies in IECC Table 803.2.2 (1). 2. The minimum required to meet ventilation requirements of
History: CR 00-179: cr. Register December 2001 No. 5527eff-02. ch. Comm 64.

Comm 63.1026 Temperature controls. (1) SysTeEM 3. 0.4 cfm/square foqt of zone gonQitioned_floor_area.
conTRoOL. Each HVAC system shall include at least one tempera- (b) Zones where special pressurization relationships or cross-
ture control device. contamination requirements are such that VAV systems are

(2) ZoNeconTRoLs. (a) Individual thermostatic controlsl. impractical, such as isolation rooms, operating areas of hospitals,
‘General.” Except as provided in subd. 2., the supply of heatigd laboratories. _
and cooling energy to each zone shall be controlled by individual(c) Where at least 75% of the energy for reheating or for pro-
thermostatic controls responding to temperature within the zoNiling warm air in mixing systems is provided from a site—recov-

2. ‘Exceptions.” Independent perimeter systems that df&8d Or site-solar energy source. _
designed to offset only envelope heat losses or gaibstlormay ~ (d) Zones where specified humidity levels are required to sat-
serve one or more zones also served by an interior system withi#f¢ process needs, such as computer rooms and museums.
following limitations: (e) Zones with a peak supply air quantity of 150 cfm or less.

a. The perimeter system shall include at least one thermostati¢f) Multiple reheat systems serving multiple zones, other than
controlzone for each building exposure having exterior walls fathose employing variable air volume for temperature control, that
ing only one orientation for 50 contiguous feet or more; and are provided with controls that will automatically reset the system

b. The perimeter system heating and cooling supply shall d air sipply to the highest temperature level that will satisfy the
controlled by thermostats located within the zones served by #@e quiring the coolest air. In the case of direct expansion cool-
system. ing systems, cooling may be cycled based on the zone requiring

(b) Zone controls for comfort heatingVhere used to control € coolest air or average room temperature for all zones.
comfort heating, zone thermostatic controls shall be capable of(d) Dual duct and multizone systems that are provided with
beingset locally or remotely by adjustment or selection of sensdi@ntrols that will automatically reset all of the following:
down to 55°F or lower. 1. The cold duct air supply to the highest temperature that will

(c) Zone controls for comfort coolingVhere used to control satisfy the zone requiring the coolest air.
comfort cooling, zone thermostatic controls shall be capable of 2. The hot duct air supply to the lowest temperature that will
beingset locally or remotely by adjustment or selection of sensaatisfy the zone requiring the warmest air.
up to 85°F or higher. (h) Systems in which heated air is recooled, directly or indi-

(d) Zone controls for both heating and cooling. ‘General.” rectly, to maintain space temperature that are provided with con-
Except as provided in subd. 2., zone thermostatic controls usettdds that will automatically reset the temperature to which the
control both comfort heating and cooling shall be capable of pisupply air is heated to the lowest level that will satisfy the zone
viding a temperature range, or deadband, of at least 5°F withéquiring the warmest air.
which the supply of heating and cooling energghtozone is shut (i) A multiple zone heating, ventilating and air—conditioning
off or reduced to a minimum. systenthat employs reheating or recooling for control of not more

2. ‘Exceptions.” a. Deadbands are not required for specihn 5,000 cfm or 20% of the total supply air of the system, which-
occupancy, special usage, or required systems where deadteamd is less.
controls are not appropriate. (3) OFF-HOURCONTROLS. Except as provided in pars. (a) to
b. Deadbands are not required for buildings complying wifle), mechanical HVAC systems shall be equipped with automatic
the ASHRAE energy cost budget method under subch. lll, Parcbntrols capable of accomplishing a reduction of energy use
if, in the proposed building energy analysis, heating and coolittgough control setback or equipment shutdown during periods of
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nonuse oalternate use of the zones served by the system. The f#-suitably protected from damage. Insulation shall be installed

lowing systems are exempt from this subsection: in accordance with practices acceptable to the department. The
(a) Systems serving areas expected to operate Continuoug partment accepts MlCA C_Zomme(CIaI and _Industrlal Insulation
(b) Where it can be shown that setback or shutdown will ngtandards as an insulation installation practice.

result in a decrease in overall building energy costs. (2) PiPING INsULATION. Except as provided in pars. (a) to (c),
(c) Equipment with full load demands of 2 kW or 6826 Btu/ ecirculatingplumbing system piping, plumbing piping in the first

: . ; - eet from storage tanks for noncirculating systems, any piping
g(r)rlﬁrsosisthat is controlled by readily accessible manual ofi-hg rved by a self-regulating electric heating cable, HVAC system

ator. 170 . ~ piping, and related HVAC fluid conveying conduit, such as heat
History: CR 00-179: cr. Register December 2001 No. 3527ef(-02. exchanger bodies, shall be thermally insulated in accordance with
Comm 63.1028 Humidity control. If a system is Table ?3&1?29 Q[L_eqw\t/)alentt_. The following piping or conduit is
equipped with a means for adding moisture to maintain speci'ﬁéemp ed from this subsection: L .
humidity levels in a zone or zones, a humidistat shall be provided(®) Factory-installed piping or conduit within HVAC equip-
in accordance with IECC section 503.3.2.4 for residential builfi€nt tested and rated in accordance with s. Comm 63.1020;
ings and IECC section 803.2.3.2 for commercial buildings. (b) Piping or conduit for which no insulation is specified in
History: CR 00-179: cr. Register December 2001 No. 5527eff-02. Table 63.1029.
(c) Where it can be shown that the heat gain or heat loss to or
Comm 63.1029 Insulation, materials and construc- from piping or conduit without insulation will not increase build-
tion. (1) GENERAL. Insulation required by subs. (2) and (3) shalhg energy use.

Table 63.1029
Plumbing and HVAC Piping Minimum Insulation (R-Value)

Clonnsélej?:?i(\)/ir;ya Nominal Pipe Diameter
Fluid Design | Conductivity| Mean Runouts
Operating Range Rating up to 2 linchand | 1-1/4t0 2| 2-1/2t0 4 5 & 6 inches 8 inches
Temp. Range|  Btuin./ Temp. - less inches inches & up
of —(hft2oF) of inches
Heating systems (Steam, Steam Condensate, and Hot Water)

Above 350 0.32-0.34 250 R-4.4 R-4.4 R-7.4 R-8.8 R-10.3 R-10.3
251-350 0.29-0.31 200 R-4.8 R-4.8 R-8.1 R-8.1 R-11.3 R-11.3
201-250 0.27-0.30 150 R-3.3 R-3.3 R-5.0 R-6.7 R-6.7 R-11.7
141-200 0.25-0.29 125 R-1.8 R-1.8 R-5.2 R-5.2 R-5.2 R-5.2
105-140 0.24-0.28 100 R-1.8 R-1.8 R-3.6 R-3.6 R-3.6 R-5.4

Domestic and Service Hot Water systenis
105and | 554 028 | 100 R-1.8 R-36 | R-36 | R-5.4 R-5.4 R-5.4
greater
Cooling systems (Chilled water, brine, and refrigeran
40-55 0.23-0.27 75 R-1.9 R-1.9 R-2.8 R-3.7 R-3.7 R-3.7
Below 40 0.23-0.27 75 R-3.7 R-3.7 R-5.6 R-5.6 R-5.6 R-5.6
a For insulation outside the state conductivity range, the minimum thickness (T) shall be determined as follows: T=PR{(t4fRR)ere T = minimum

insulation thickness for material with conductivity K, in.; PR = actual outside radius of pipe, in.; t = insulation thiokn€ssconductivity of alternate
material at mean rating temperature indicated for the applicable fluid temperature; and k = the lower value of the caragetilitied for the applicable
fluid temperature.

b Runouts to individual terminal units not exceeding 12 ft. in length.

¢ Applies to recirculating sections of service or domestic hot water systems and first 8 ft. from storage tank for ndimgcystéans.

d The required minimum thickness does not consider water vapor transmission and condensation.
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(3) AIR-HANDLING SYSTEM INSULATION. All air—handling designed and capable of being controlled to take advantage of
ducts and plenums installed as part of an HVAC air distributidavorable weather conditions to reduce mechanical cooling
system shall be thermally insulated in accordance with s. Comeguirements. The system shall include either of the following:

63.0803 (2) (f). (a) A temperature or enthalpy air economizer system which is

(4) ADDITIONAL DUCT SEALING. (&) General. Except as speci- capable of automatically modulating outside air and return air
fied in par. (b), ductwork and plenums shall be sealed in accog&mpers tprovide 100% of the design supply air quantity as out-
ance with Table 63.1029-1, and shall meet the duct seal classe air for cooling;

specified in Table 63.1029-2. ) .. (b) Awater economizer system, which is capable of cooling
~ (b) Exception. Ductwork and plenums confined within indi-sypply air by direct evaporation, indirect evaporation, or both.
vidual dwelling units shall comply with s. Comm 63.0503 (2) (Csuch a system shall be designed and capable of being controlled
Table 63.1029-1 to provide 100% of the expected system cooling load at outside air
Minimum Duct Seal LeveP temperatures of 50°F dry—bulb/40°F wet—bulb and below.

(2) ExcepTions. All of the following systems are exempt from

Duct Type this subsection:
Duct Location Supply (a) Individual fan—cooling units with a supply capacity of less
<2in. | >2in. than 2,000 cfm or a total system cooling capacity of less than
w.cd w.ch 62,000 Btu/houfor split systems or less than 36,d@/hour for
(500 (500 Exhaust| Return all other types. The total capacity of all such units complying by
Pa) Pa) use of this exception shall not exceed 600,000 Btu/hour per build-
ing or 10% of the total installed cooling capacity, whichever is
Unconditioned B A c B (b) Systems with air or evaporatively cooled condensers for
Spaces which it can be shown that the use of outdoor air cooling affects
Conditioned Space$ C B B C the operation of other systems, such as humidification, dehumidi-
2S00 Tablo 63.1029-2 definiion of Seal Class. fication, or supermarket refrigeration systems, so as to increase
b Duct design static pressure classification. overall building energy costs; o o
¢Includes indirectly conditioned spaces, such as return air plenums. Note: Other areas that may use controlled humidification or dehumidification are
computer rooms, museums, library stacks and drafting rooms.
Table 63.1029-2 (c) Where the overall building energy use resulting from alter-
Duct Seal Classes nativedesigns, such as internal to external zone heat recovery sys-
Soct Soal tems, can be shown to be less than those resulting from an econo-
uct sea Sealing Requirement& mizer system. ,
Class History: CR 00-179: cr. Register December 2001 No. 5527eff-02.
All transverse joints, longitudinal seams, .
and duct wall penetrations. Pressure sensi- COMM 63'12\32 Electrlcatll mo_togs. t(lthtERMA’;‘ENﬁLYf h
. ; WIRED MOTORS. Any permanently wired motor that meets all of the
A tlveltap:e shall not be used as the primary criteria specified in pars. (a) through (g) shall meet the efficiency
sealant. requirements specified in Table 63.1032 and the requirements of
All transverse joints and longitudinal this section:
B seams. Pressure sensitive tape shall not be (a) The motor is used in a HVAC fan or pumping system.
used as the primary sealant. (b) The motor is polyphase.
c Transverse joints only. (c) The motor is one horsepower or more.

2 Longitudinal seams are joints oriented in the direction of airflow. Transvers: f(d) Th.e {jnOtc.)r ISa dE‘SIng A f?r B squ'ﬁel_cagel_mogmefd’
joints are connections of two duct sections and are oriented perpendicular h—ir@me induction motor that has synchronous speeds of 3600,
airflow. Duct wall penetrations are openings made by any screw fastener, pipégoo. 1200, and 900 rpm.

rod or wire. Spiral lock seams in round and flat oval duct need not be sealed. All (e) The motor is expected to operate more than 1000 hours per

other connections are considered transverse joints, includimpblirnited to ar

spin-instaps and other branch connections, access door frames and jambs, a¥§ : . . .

duct connections to equipment. () The motor is not a multispeed motor used in a system
History: CR 00-179: cr. Register December 2001 No. 552, eff. 7-1-02; cgesigned to use more than one speed.

01-139:r. and recr. (4) Register June 2002 No. 558/€ff-02; CR 04-016: r. and ; ;
recr. Table 63.1029 g??agistger December 2004 No. 588,-€ff-05. (g) The motor is not a Component of equment that meets the

efficiency requirements of s. Comm 63.1020 where motor input
Comm 63.1030 Hydronic system controls. Hydronic is included in the determination of the equipment efficiency.

system controls shall comply with IECC section 803.3.3.7. (2) MoTOR NAMEPLATE. The motor nameplate shall list the
History: CR 00-179: cr. Register December 2001 No. 5527eff-02. minimum nominal full-load motor ef'ﬁciency.

Comm 63.1031 Economizer controls. (1) FAN sys Note: Motors that are classified as “energy efficient” under the National Electric

- - Manufacturer’s Association Standard MG 12.55, dated 3-14-91, are acceptable to
TEM. Except as provided in sub. (2), each fan system shall th€department as meeting the efficiency requirements of this section.
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Table 63.1032
Minimum Acceptable Nominal Full-Load Motor Efficiency for Single-Speed Polyphase Squirrel-Cage
Induction Motors Having Synchronous Speeds of 3600, 1800, 1200 and 900 rpm
Full-Load Efficiencie§] 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 82.5 815 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 91.7 924 91.7 91.0 90.2
40.0 91.7 91.0 93.0 924 93.0 92.4 91.0 90.2
50.0 92.4 91.7 93.0 924 93.0 92.4 91.7 91.0
60.0 93.0 92.4 93.6 93.0 93.6 93.0 92.4 91.7
75.0 93.0 92.4 94.1 93.6 93.6 93.0 93.6 93.0
100.0 93.0 92.4 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 Efficiencie&! Enclosed Motors
HP 2-Pole 4-Pole 6-Pole 8-Pole
Nominal | Minimum Nominal | Minimum Nominal | Minimum Nominal | Minimum
Efficiency | Efficiency | Efficiency | Efficiency | Efficiency | Efficiency | Efficiency | Efficiency
1.0 75.5 74.0 82.5 815 80.0 78.5 74.0 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 82.5 815
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 90.2 924 91.7 91.7 91.0 89.5 88.5
30.0 91.0 90.2 92.4 91.7 91.7 91.0 91.0 90.2
40.0 91.7 91.0 93.0 924 93.0 92.4 91.0 90.2
50.0 92.4 91.7 93.0 924 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 94.1 93.6 93.6 93.0 93.0 92.4
100.0 93.6 93.0 94.5 94.1 94.1 93.6 93.0 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

History: CR 00-179: cr. Register December 2001
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Part 5 — Lighting Power Table 63.1043
Exterior Lighting Unit Power Allowances

_ C_omm 63.1040 Scope. (1) GENERAL. Except as speci- “preq Description Allowances
fied in sub. (2), ss. Comm 63.1041 to 63.1051 shall apply to all-et - - - >
the following rooms, spaces and areas: Canopies (not associated with 4 W/ft

; . an entrance)
(a) Interior spaces of buildings. handizi )
(b) Building exteriors and exterior areas such as entrance ommerce or merchandizing 4 Wit

exits, and loading docks. re.as . . . .
(c) Roads, grounds, parking, and other exterior areas whef&lt (With or without canopy) 16 W/lin ft of door opening

lighting is energized through the building electrical service.  Entrance (without canopy) 20 W/lin ft of door opening
(2) ExcepTions. Lighting that is specifically designated as Entrance (with canopy)

required by a health or life safety regulation is exempt.
History: CR 00-179: cr. Register December 2001 No. 5527eff-02.

High traffic (retail, hotel, 6.6 WI/ft2 of canopied area
airport, theater, etc.)

Comm 63.1041 Exterior lighting power require- Light traffic (hospital, office, 2.6 W/ft2 of canopied area
ment. The exterior lighting power of a building or a group of school, etc.)
buildings in a multibuilding facility calculated in accordance withLoading area 0.26 WAt
s. Comm 63.1042 shall be no greater than the lighting POWElhading door 13 Wilin ft of door opening
allowance calculated in accordance with s. Comm 63.1043. o .

History: CR 00-179: cr. Register December 2001 No. 5527eff-02. Building exterior surfaces/ 0.16 W/ﬁ? Pf surface area

facades to be illuminated
Comm 63.1042 Calculation of exterior lighting Storage and nonmanufacturing0.13 Wi/

power. The calculated exterior lighting power is the sum of thevork areas
power for all exterior luminaires that are included in s. Comnpther activity areas for casual 0.06 W/f2
63.1040/minus the power for exempted exterior lighting as speciuse such as picnic grounds, gar-

fied in subs. (1) to (5). dens, parks and other land-
(1) Task lighting for outdoor activities such as manufacturing'c@Ped areas.

and processing facilities. Private driveways/walkways 0.06 WHft
(2) Lighting power for theatrical productions. Public driveways/walkways 0.10 WAft
(3) Lighting for outdoor sporting facilities, including playing private parking lots 0.08 WHt

and seating areas.

(4) Lighting for dwelling units that is controlled within the Public .parklng lots ) 0.12 WAt
dwelling unit. Pump island canopies 4 WIft2

History: CR 00-179: cr. Register December 2001 No. 5527eff-02.

(5) Exit way or egress lighting required by IBC section

1003.2.11 that has switching regulated by Article 700 of the T .
National Electrical Code. Comm 63.1044 Interior lighting power requirement.

History: CR 00-179: cr. Register December 2001 No. 5527eff-02;correc- The interior "ghtmg power ofa bU|Id|ng calculated .In aqcor_dan_ce
tion in (5) made under s. 13.93 (2m) (b) 7., Stats., Register April 2003 No. 568.With s.Comm 63.1045 shall be no greater than the [nterlor lighting
power allowance calculated in accordance with s. Comm

Comm 63.1043 Exterior lighting power allowance. 63.1046.
(1) CALCULATION METHOD. The exterior lighting power allow- History: CR 00-179: cr. Register December 2001 No. 5527eff-02.
ance for a building or a multibuilding facility is the sum of all the . L _
allowed lighting powers for all exterior areas. The lighting power Comm_ 63.1045 C_alcu!atlc_)n .Of interior Ilght_lng .
for each area is calculated by multiplying the unit power allo2Wer The calculated interior lighting power of a building is the

ance from Table 63.1043 by the applicable length or area total watts of all interior luminares including, but not limited to,
i . " track and flexible lighting systems, lighting that is integral with
(2) APPLICABLEAREASAND LENGTHS. Theapplicable areas and

lengths used with Table 63.1043 to calculate the exterior Iightiﬁé?r?#rizrtggrggg;e’Wn;?; ?g:et:ipﬁygigggf T)?Jps ctz,ezn?nlirr:tl?sm:rlwlz
power allowance are described in pars. (a) to (d). '

i : adjustments allowed under subs. (1) through (4).

(&) Horizontal areas of g_rounds, driveways, lots, gardens or 1) MULTIPLE INTERLOCKED LIGHTING SYSTEMS SERVING A
parks may be calculated as if they were flat, or the actual area@{ce. When multiple interlocked lighting systems serve a space,
the surfaces of contours may be used. the watts of all systems except the system with the highest wattage

(b) Canopied areas are the area of the horizontal surface unday be excluded from the calculated lighting power if:
the canopy. A canopy includes an exterior awning, soffit or orna- (a) The lighting systems are interlocked to prevent simulta-
mental or functional structure signifying a main entrance torous operation; or
building. (b) The lighting systems are controlled by a preset dimming

(c) The linear length of door openings is measured in plan vigystem or other device that prevents simultaneous operation of
and includes the door opening only. Sidelights and other portiangre than one lighting system, except under the direct control of
of the door, which do not open, are not included. authorized personnel.

(d) Theapplicable area of the building facade includes all ver- (2) REDUCTION OF WATTAGE THROUGHCONTROLS. The watts of
tical and horizontal areas that are intended to be illuminated. any luminaire that is controlled may be reduced by the number of
watts times the applicable power adjustment factor from Table
63.1045 if all of the following are met:
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(@) The control complies with s. Comm 63.1051. by the daylighting control, and the luminaire is located within the
(b) At least 50% of the light output of the luminaire is withirdlaylit area.
the applicable space listed in Table 63.1045. (e) For automatic time switch control devices, a timed manual
(c) Except as noted in Table 63.1045, only one power adjustrerride is provided at each switch location required by s. Comm
ment factor is used for the luminaire. 63.1050. The override device shall control only the lights in the
(d) For daylighting control credits, the luminaire is controlledurrounding area enclosed by ceiling—height partitions.

Table 63.1045
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  Daylit areass 250 square feet
with automatic daylighting controls

Continuous dimming 0.35
Multiple step dimming 0.25
On/off 0.15

Automatic time switch control device in conjunction  Daylit areas< 250 square feet
with lumen 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 Space< 250 square feet 0.15
time switch control device
Automatic time switch control device Space250 square feet 0.15
Occupant-sensing device with a separate sensor for Spaces 250 square feet enclosed by opaque floor- 0.30*
each space to—ceiling partitions; any size classroom, corridor,

conference or waiting room
Occupant-sensing device with separate sensor for eadkooms of any size that are used exclusively for stor- 0.60*

space age
Occupant-sensing device with separate sensor for ea@paces > 250 square feet 0.10*
space

Occupant-sensing device with a separate sensor for e8paces 250 square feet within a daylit area and
space used in conjunction with daylighting controls  enclosed by opaque floor-to—ceiling partitions
and separate sensor for each space

Continuous dimming 0.40*
Multiple step dimming 0.35*
On/off 0.35*
Occupant-sensing device with a separate sensor for e8paces 250 square feet within a daylit area and 0.35*

space used in conjunction with daylighting controls  enclosed by opaque floor-to-ceiling partitions
and separate sensor for each space and lumen mainte-

nance

Continuous dimming 0.45*

Multiple step dimming 0.40%

On/off 0.35*

Occupant-sensing device with a separate sensor for eSpaces 250 square feet and enclosed by opaque 0.35*
space used with lumen maintenance floor-to—ceiling partitions

Occupant-sensing device with a separate sensor for e8paces 50 square feet enclosed by opaque floor to 0.35*
space used in conjunction with an automatic time ceiling partitions
switch control device

Manual dimming system Hotels, motels, restaurants, auditoriums, theaters 0.10
Multiscene programmable dimming system Hotels, motels, restaurants, auditoriums, theaters 0.20

Occupant-sensing device with programmable multisceretels, motels, restaurants, auditoriums, theaters 0.35
dimming system

*Note to Table 63.1045: Adjustment factors for occupant-sensing devices are for devices with on—off operation. If devices are used thatdomrljghtser than
off, the adjustment factor shall be multiplied by the percent of energy savings that occur while the lights are turned down.
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(3) LIGHTING WATTAGE EXCLUDED. The watts of the following (b) Low—voltage lighting system&he wattage of low—-voltage
lighting applications may be excluded from the calculated interibghting track, cable conductor, rail conductor, and other flexible
lighting power of the building. lighting systems that allow the addition or relocation, or both,

(a) Lighting for theatrical productions and other live perfornwithout altering the wiring of the system shall be the specified
ances, television broadcasting, audio—visual presentations, #t@tage of the transformer supplying the system.
those portions of entertainment facilities such as stage areas irfc) Incandescent medium base sockefthe wattage for
hotel ballrooms, night clubs, dance floors, churches, and casinesdium base fixtures shall be the listed lighting power capacity,
where lighting is an essential technical element for the functiomwatts, of the fixture.
performed, if the lighting is an addition to a general lighting Sys-History: CR 00-179: cr. Register December 2001 No. 5527eff-02.
tem,and if the lighting is separately controlled and accessible only
to authorized operators. Comm 63.1046 Calculation of interior lighting

(b) Lighting for television, video and film production. power allowance. The interior lighting power allowance shall
(c) Lighting for photographic processes. be calculated using one of the methods in s. Comm 63.1047,

2 . . 63.1048 or 63.1049 as applicable.
palglt(jg Lighting for the amusement and attraction areas in themre-ﬁstory: CR 00-179: cr. Register December 2001 No. 5527eff-02.

(e) Lighting for exhibits in areas such as exhibit, convention, Comm 63.1047 Complete building method. ~ The com-
and hotel function areas, if the lighting is an addition to a geneféte building method may be used only on projects involving
lighting system, and if the lighting is separately controlled anghtirebuildings where at least 80% of the areas of the building are
accessible only to authorized operators. the same type of use. Under this approach, the interior lighting

(f) Specialized local lighting installed in nonlighting procespower allowance is the lighting power density value in Table
equipment by its manufacturer used to illuminate process relag211047 times the floor area of the entire building. Hotel, motel
tasks only. and residential buildings shall not use this method. Building uses

(g) In buildings for medical and clinical care, examination arifiat are not listed in Table 63.1047 shall be assigned the allowed
surgical lights, low-level night lights, and lighting integral tdighting power density given under “All Others.”

medical equipment. Table 63.1047
(h) Lighting fixtures that are an integral part of refrigeration Complete Building Method
equipment. o , . , Lighting Power Density Values (Watts/f2)
(i) Nonretail display lighting required for art exhibits or dis-
plays in galleries, museums and monuments. Type of Use Allowed Lighting Power Density
() Special lighting needed for research. Banks and Financial Institutions. . .. ................ 1.7
(k) Task lighting for plant growth or maintenance, if it igCorrectional Housing .. .......................... 14
equippedwith an automatic 24—hour time switch that has progra®eneral Commercial and Industrial Work Buildings. ... 1.2
back—up capabilities that prevent the loss of the switch’s PrOGIRERICErY STOME . .+ v o v oe e e e 1.8

and time setting for at least 10 hours if power is interrupted.
(L) Exit way or egress illumination that is normally off.
(m) Task lighting specifically designed for primary use b
visually impaired, for lip reading, and by senior citizens.

Industrial and Commercial Storage Buildings. ... ... .. 0.8
Medical Buildings and Clinics. . .. .................. 15
Office BUIAING -+« « . oo oo 15

(n) Lighting for informational signs and exit signs, but excludR€ligious Worship, Auditorium, and Convention Centers 2.0
ing commercial displays. Restaurants. . ......... i e 1.5
Note: See s. Comm 63.1005 (38) for definition of informational sign and s. ComRetail and Wholesale Store. . ... ... ... 2.6
63.1052 for exit sign requirements. hool 18
(o) Display window lighting in retail facilities provided theSc QOIS e ’
display area is separated from the store sales area by opaque TRRALErS. .. ... 15

ing—height partitions. Allothers ... ... . 0.8
(p) |_|ght|ng in dwe”mg units that provides Comp|ete indepen_ History: CR 00-179: cr. Register December 2001 No. 5527eff-02.
dentliving facilities for one or more persons including permanent
provisions for living, sleeping, eating, cooking, and sanitation. Comm 63.1048 Area category method.  Under the area
(@) In restaurant buildings and areas, lighting for food Wanﬁgtegory method, the interior lighting power allowance for the

; ; ; ; uilding is the sum of all allowed lighting powers for all areas in
ing or integral to food preparation equipment, the building. The allowed lighting power for an area is the lighting

9 L'Qh“r‘g equipment that IS for sale. o . power density in Table 63.1048 times the area. For purposes of the

(s) Lighting demonstration equipment in lighting educatiofrea Category Method, an “Area” means all contiguous spaces
facilities. that accommodate or are associated with a single one of the pri-

(4) LIGHTING FIXTURES THAT ALLOW SUBSTITUTION OF  mary functions listed in Table 63.1048. Buildings with primary
SOURCES. The watts of track and other lighting fixtures that allowiunctions not listed in Table 63.1048 shall not use this method.
the substitution of low efficacy sources for high efficacy sourceghere areas are bounded or separated by interior partitions, the
without altering the wiring of the fixture shall be determined bfloor space occupied by those interior partitions shall not be
this subsection or other method approved by the department.included inany area. The area shall not include enclosed retail dis-

(a) Track and busway line-voltage lightingfhe wattage of play windows with exempted lighting as described in s. Comm
line-voltage lighting track and plug—in busway that allow th63.1045(3) (0). When the Area Category Method is used to calcu-
additionand relocation, or both, of luminaries without altering thiate the interior lighting power allowance for an entire building,
wiring of the system shall be the specified wattage of the lunmiain entry lobbies, corridors, rest rooms, and support functions
naries included in the system with a minimum of 30 W/lin ft. shall be treated as separate areas.
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Table 63.1048
Area Category Method - Lighting Power
Density Values (Watts/f?)
Allowed Lighting

Primary Function Power Density

Auditorium . .. ... 2.0
AutoRepair. . ........ ... i 20
Bank/Financial Institution. . . ................... 1.8
Classrooms . .. ..ot 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 Industrial Work . . .. .... 1.3
GIOCEIY . . 2.0
Guest RoomorDormRoom. .................. 1.4
Hotel Function. . . .......................... 2.3%
Industrial and Commercial Storage . . . .......... 0.6
KitChen . . .o 2.2
Laboratory . . ... 3.3
Lobbies:

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

Main Entry Lobby. . . ......... .. ... ... . ... 1.6*
Malls, Arcades, and Atria. . . . .................. 1.2
Medical and ClinicalCare . . ................... 1.8
Office . ... 1.6
Precision Commercial and/or Industrial Work. . . . . 2.0
Religious Worship. . ... ... ... oL 2.2%
Retail Sales, Wholesale Showrooms. ........... 2.8
Theaters:

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

Performance. . ................ ... ... ..... 1.5%

AF = area factor of the room [Figure 63.1049]

(&) The UPD shall be selected from Table 63.1049. For
applications to areas or activities other than those given, select
values for the most similar areasastivities. The UPD for a mul-
tifunctional space shall be based on the lowest UPD of any of the
activities of the space.

(b) The area factor (AF) shall be determined from Figure
63.104%ased on the room area (Ar ) and ceiling height. The room
area shall be calculated from the inside dimensions of the room.
Rooms of identical ceiling height and activities may be evaluated
as a group. The AF of a group of rooms shall be determined from
the average area of these rooms.

The following equation gives the formula used in developing
Fig. 63.1049.

AF = 0.2 + 0.8(1/0.9
Where:

_ 1 10.21(CH — 2.5) B
n= [—/K, ] 1

AF= Area factor

CH= Average ceilindeight, ft.
A= Room area, #

If AF < 1.0, then AF = 1.0

If AF > 1.8, then AF = 1.8

(2) For rooms serving multiple functions such as hotel ban-
quet or meeting rooms and office 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 all of the
following conditions:

(a) The installed power for the supplementary system shall not
be greater than 33% of the adjusted lighting power budget calcu-
lated for that space.

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

(3) In rooms containing multiple simultaneous activities, such
as a large general office having separate accounting and drafting

* Note to Table 63.1048: The smallest of the following values may be added t&r€as within the same room, the lighting power quget for _the
the allowed lighting power listed in Table 63.1048 for ornamental chandeliers ar@omsshall be the weighted average of the activities in proportion

sconceshat are switched or dimmed on circuitdei€ntfrom the circuits for general

lighting:

to the areas being served.

a. 1 watt per square foot times the area of the space in which the chandelier of4) The activity of indoor sports areas shall be considered as

sconce is used; or
b. The actual design wattage of the chandelier or sconce.
History: CR 00-179: cr. Register December 2001 No. 5527eff-02.

Comm 63.1049 Activity method.

Under the activity

an area 10 feet beyond the playing boundaries of the sport, not to
exceedhe total floor area of the indoor sports space less the spec-
tator seating area.

(5) The interior lighting power allowance shall be calculated

method, the interior lighting power allowance for a building i# accordance with the following equation. The interior lighting

determined by calculating a lighting power budget for each sp

f@werallowance shall include a 0.20 W/#illowance for unlisted

in accordance with subs. (1) to (4) and summing them in accoffACes.

ance with sub. (5).

(1) The lighting power budget of each interior space shall be

determined in accordance with the following equation:
LPB = A x UPD x AF
Where:
LPB = lighting power budget of the space, W
A = area of the space?2ft
UPD = unit power density, WA{Table 63.1049]

Register, December, 2006, No. 612

ILPA = (LPBy + LPB, + ... + LPB)

+ (0.20 W/ x unlisted space area)
Where:

ILPA= interior lighting power allowance, W
Unlisted space area = GLAXLS), ft?

GLA= gross lighted area?2ft

LPB= lighting power budget, W

LS= listed space
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1.7

1.6

Figure 63.1049 Area Factor
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Table 63.1049
Unit Power Densities

Part a — Common Activity Areas

UPD
Activity/Area W/ft2  Note
Auditorium ... ... 1.6 a
Corridor ... ... 0.8 b
Classroom/Lecture Hall . .............. 2.0
Electrical/Mechanical Equipment Room
General .......... . ... ... 0.7 b
ControlRooms .. ................. 15 b
Food Service
Fast Food/Cafeteria . .............. 1.3
Leisure Dining ................... 25 c
BarLounge ..................... 2.5 c
Kitchen......... ... ... .. ...... 1.4
Recreation/Lounge . .................. 0.7
Stair
Active Traffic . ............ ... ... 0.6
Emergency Exit .................. 0.4
Toilet and Washroom .. ............... 0.8
Garage
Auto and Pedestrian Circulation Area . 0.3
Parking Area . ................... 0.2
Laboratory ............. ... ... ... 3.0
Library
Audio/Visual . ................... 11
Stack Area .............. ... ..... 15
Card File and Cataloging .. ......... 1.6
ReadingArea . ................... 1.9
Lobby (General)
Reception and Waiting . . ........... 1.0
Elevator Lobbies ................. 0.8
Atrium (Multistory)
First Three Floors ............. 0.7
Each Additional Floor . ......... 0.2
Locker Room and Shower ............. 0.8
Office Category 1Enclosed offices, all
open plan offices without partitions or
with partitions* lower than 4.5 feet
below the ceiling)
Reading, Typing and Filing ......... 1.8 d
Drafting .......... ... .. ....... 2.6 d
Accounting . .. ..o 2.1 d

Office Category 2@pen plan offices 900
square feet or larger with partitions* 3.5
to 4.5 feet below the ceiling.

Offices less than 900 square feet shall
use Category 1)

Register, December, 2006, No. 612

Reading, Typing and Filing .........
Drafting
Accounting . . ...

Office Category 3Open plan offices 900
square feet or larger with partitions*
higher than 3.5 feet below the ceiling.
Offices less than 900 square feet shall
use Category 1)

Reading, Typing and Filing .........
Drafting
Accounting . .. ...

Common Activity Areas
Conference Meeting Room .........

Computer Office Equipment ........

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

MailRoom . .....................
Shop
Machinery
Electrical/Electronic
Painting
Carpentry ............ ... ........
Welding
Storage and Warehouse
Inactive Storage .. ................
Active Storage, Bulky .............
Active Storage, Fine
Material Handling

Unlisted Space .....................

1.9 b
2.9
2.4 b

o

2.2 b
3.4
2.7 b

o

1.8 a
2.1
1.0
1.8

2.5
2.5

1.6

2.3
1.2

0.3
0.3

1.0
1.0

. 0.2

* Not less than 90% of all work stations shall be individually enclosed with

partitions of at least the height described.

Part b — Specific Buildings

UPD

Activity/Area WIft2  Note
Airport, Bus and Rail Station

Baggage Area . .................. 1.0

Concourse/Main Thruway . ......... 0.9

Ticket Counter . .................. 25

Waiting and Lounge Area .......... 1.2
Bank

Customer Area . ...........cooo.. 1.1

Banking Activity Area . . ........... 2.8
Barber and Beauty Parlor . ............. 2.0
Church, Synagogue, Chapel

Worship/Congregational ........... 25

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

Bedroom ............ ... . . 11

Bedroom With Study . ............. 14

Study Hall ...................... 1.8
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Part b — Specific Buildings (Continued)
UPD
Activity/Area W/t 2
Fire and Police Department
Fire Engine Room ................ 0.7
Detention Dayroom . .............. 15
JailCell ... ... ... L 1.2
Hospital/Nursing Home
Corridor ........ ... . 1.3
Dental Suite/Examination/Treatment . . 1.6
Emergency ............ .. ... 2.3
Laboratory .............. .. ...... 3.0
Lounge/Waiting Room . . ........... 0.9
Medical Supplies . ................ 2.4
Nursery . ........ .. 2.0
Nurse Station .................... 21
Occupational Therapy/Physical
Therapy . ..., 1.6
Patient Room .................... 14
Pharmacy .......... ... ... .. .... 1.7
Radiology . ........... .. ... .... 2.1
Surgical and O.B. Suites
General Area . . ................ 2.1
Operating Room ............... 7.0
Recovery ........ ... 2.3
Hotel/Conference Center
Banquet Room/Multipurpose . . ... ... 2.4
Bathroom/Powder Room . .......... 1.2
GuestRoom ............. ... ..... 1.4
PublicArea ..................... 1.2
Exhibition Hall . ................. 2.6
Conference/Meeting .............. 1.8
Lobby .......... .. . 1.9
Reception Desk . ................. 2.4
Laundry
Washing ........... ... .. ...... 0.9
Ironing and Sorting . .............. 1.3
Museum and Gallery
General Exhibition . ............... 1.9
Inspection/Restoration . ............ 3.9
Storage (Artifacts)
Inactive ..................... 0.6
Active ... ... 0.7
Post Office
Lobby . ... ... 11
Sorting and Mailing .. ............. 2.1
Service Station/Auto Repair . ........... 1.0
Theater
Performance Arts . . ............... 15
Motion Picture .. ................. 1.0

Retail Establishments

Merchandising and Circulation Area —
Applicable to all lighting, including
accent and display lighting,
installed in merchandising and cir-

culationareas ................. 2.2 g
Mall Concourse . ................. 1.4
Retail Support Areas

Tailoring ................... 2.1
Dressing/Fitting Rooms . ... ... 1.4

Part ¢ — Indoor Athletic Areas®f

UPD

Activity/Area W/t 2
Seating Area, All Sports . . .. ............ 0.4
Badminton

Club ... .. 0.5

Tournament . ..............ccuii.. 0.8
Basketball/Volleyball

Intramural ........... ... ... ...... 0.8

College ......... ... i 1.3

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

Approach Area .................... 0.5

Lanes . ... 1.1
Boxing or Wrestling (platform)

Amateur . ... 2.4

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

General Exercising and Recreation Only 1.0
Handball/Raquetball/Squash

Club .. 1.3

Tournament ....................... 2.6
Hockey, Ice

Amateur . ... 1.3

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

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

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

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

Exhibition ........... ... ... ... ... 1.5

UnderWater ...................... 1.0
Tennis

Recreational (Class Ill) .............. 1.3

Club/College (Class Il ............... 1.9

Professional (Classl) ............... 2.6
Tennis, Table

Club ... 1.0

Tournament ....................... 1.6
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Notes for Table 63.1049: 3. Lights in areas that are controlled by an automatic time
a A 1.5 power adjustment factor is applicable for multifunctional spaces. switch control device that has a timed manual override available
b Area factor of 1.0 shall be used for these spaces. at each switch location required by sub. (1), and that controls only
¢ UPD includes lighting power required for clean—up purpose. the lights in that area enclosed by ceiling height partitions.
d Area factor shall not exceed 1.55. (3) DavuIT AREAS. (&) Except as provided in par. (b), daylit
e Area factor of 1.0 shall be used for all indoor athletic spaces. areas in any interior enclosed space greater than 250 square feet
f Facilities that are used for more than one level of play shall have appropriaiad a |ighting density more than 1.2 Whhall meet the require-

switchingbetween the different levels specified in Table 63.1049. Dimming sh
not be used to accomplish the reduction in illumination. The illumination at ents of subds. 1. and 2. . )
levels shall be uniform. 1. Such areas shall have at least one control that complies with

g Where lighting equipment is specified to be installed to highlight specific mea| of the following:
chandise in addition to lighting equipment specified for general lighting and is - . .
switched or dimmed on circuits different from the circuits for general lighting, ~@. Controls only luminaires in the daylit area.
the smaller of the actual wattage of the lighting equipment installed specifically b. Controls at least 50% of the Iamps or luminaires in the day—

for merchandise, or 0.8 W#ftimes the floor area of the display area shall be. g . . .
added tahe interior lighting power determined in accordance with this line iterﬁ!t area, in a manner described in sub. (2) (a) 1. to 5., independently

History: CR 00-179: cr. Register December 2001 No. 5527eff-02. of all other lamps or luminaires in the enclosed space. The other
luminaires inthe enclosed space may be controlled in any manner
Comm 63.1050 Lighting controls that must be allowed by sub. (2) (a) 1. to 5.

installed. (1) AREA CONTROLS. (a) Except as prqwded Inpars. 2 sych areas shall have controls that control the luminaires

(c) and (d), each interior area enclosed by ceiling—height pajg-each vertically daylit area separately from the luminaires in

tions shall have an independent switching or control device. Thigch horizontally daylit area.

switching or controtlevice shall comply with all of the following: (b) The requirements of this subsection do not apply to any of
1. Be readily accessible. the following:

2. Located so that a person using the device can see the lights;  payit areas where the effective aperture of glazing is equal
or area controlled by that switch, or so that the area being litysjess than 0.1 for vertical glazing and 0.01 for horizontal glazing.

annunciated. 2. Daylit areas where existing adjacent structures or natural

3. Be manually operated, or automatically controlled by fjiects obstruct daylight to the extent that effective use of day-
occupant—sensing device that meets the requirements of s. Cq;B ing is not feasible.

63't051ogﬁ)' devi be installed i uncti ith t (4) SHuT-OFFCONTROLS. (a) Except as provided in par. (b), for

(b) Other devices may be installed in conjunction with the ey fioor or metered space, all interior lighting systems shall be

switching orcontrol device required by par. (a) provided that they inned with at least one separate automatic control to shut off
1. Permit the required switching or control device to overridfie |ighting. This automatic control shall meet the requirements of

the action of the other devices; and s. Comm 63.1051 and may be an occupancy sensor, automatic
2. Reset the mode of any automatic system to normal opeiae switch, or other device capable of automatically shutting off
tion without further action. the lighting.

(c) Up to one-half watt per square foot of lighting in any area (b) The requirements of par. (a) do not apply to any of the fol-
within a building that must be continuously illuminated for redowing:
sons of building security or emergency egress are exempt from 1 gyildings or separately metered spaces of less than 5,000
par. (a) if: _ _ _ square feet of space.

1. The area is designated a security or emergency egress area \yhere the system is serving an area that must be continu-
on the plans and specifications submitted to the department; gady it, or where the use of the space prohibits the use of a prees-
2. The area is controlled by switches accessible only to autkablished lighting program.
rized personnel. Note: Service equipment rooms as specified in NEC 110-26 (3) (d) are covered

(d) Public areas with switches that are accessible only to autRpls exception. o o _
rized personnel are exempt from the area control requirements of 3- I residential buildings, hotels and motels, lighting of corri-
par. (a). dors, guest rooms, and lodging quarters.

(2) CONTROLSTOREDUCELIGHTING. (@) Except as provided in 4. Up to one—half watt per square foot of lighting in any area
par. (b), the general lighting of any enclosed interior space 1¢@hin a building that must be continuously illuminated for rea-
squarefeet or larger in which the connected lighting load exceeg8ns of building security or emergency egress, if:

1.2 watts per square foot for the space as a whole, and that hasa. The area is designated a security or emergency egress area
morethan one light source or luminaire, shall be controlled so that the plans and specifications submitted to the department; or
the load for the lights may be reduced by at least one—half while y The area is controlled by switches accessible only to autho-
maintaining aeasonably uniform level of illuminance throughoutized personnel.
g&%\?ﬁd ﬁ;%%iogﬁgg ?cr)“fé)vméleductlon of illuminance shall be (c) If an automatic time switch control device is installed to
. o L comply with par. (a), it shall incorporate an override switching
1. Controlling all lamps or luminaires with dimmers. device that complies with all of the following:
2. Dual switching of alternate rows of luminaires, alternate 1. |5 readily accessible.

Iumlnalres_, or alternate_ lamps. L 2. Islocated so that a person using the device can see the lights
3. Switching the middle lamps of three lamp luminaires indgy the area controlled by that switch, or so that the area being lit

pendently.of t'he outer Iam.ps.. is annunciated.
4. Switching each luminaire or each lamp. 3. Is manually operated.
5. Other methods approved by the department. 4. Allows the lighting to remain on for no more than two hours
(b) The requirements of par. (a) do not apply to any of the fglthen an override is initiated.

lowing: 5. Controls an area not exceeding 20,000 square feet in malls,

1. Lights in areas that are controlled by an occupant-sensiigitoriums, gymnasiums, single tenant retail spaces, factories,
device that meets the requirements of s. Comm 63.1051 (4). warehouses and arenas, and not exceeding 5,000 square feet for

2. Lights in corridors. other uses.
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6. Two overrides may be provided for a maximum of 10,000 3. Not emit ultrasound in excess of the decibel (dB) values
square feet if the lighting is dual level controlled in accordanggven in Table 63.1051 measured no more than 5 feet from the
with sub. (2) (a) 2. or 3. source on axis.

(5) DisPLAY LIGHTING CONTROLS. Display lighting shall be Table 63.1051
separately switched on circuits that are 20 amps or less. Maximum Ultrasoimd Emissions

(6) EXTERIORLIGHTING CONTROLS. Except in lighting in park- : - —
ing garages, tunnels, and large covered areas that require iIIumng;rgfrge?ﬁ%dojosggcg Ban k'l}'ﬂki?éngnge Iée\éﬁldv‘('zah'dnB

tion during daylight hours, exterior lighting shall be controlled by(in kHz)
a directional photocell or astronomical time switch that automati

reference 20 micropascals)

cally turns off the exterior lighting when daylight is available./®Ss than 20 80

Time switches shall be capable of maintaining the correct tim&0 or more to less than 25 105

during a power outage lasting up to 10 hours. 25 or more to less than 31.5 110
(7) HOTEL AND MOTEL GUEST ROOM CONTROLS. Hotel and  31.5 or more 115

motel guest rooms or suites excluding bathrooms shall have on
or more master switches at the main entry door or at the entry e : :
of each room that turn off all permanently wired lighting fixture ollo(\)/Si%uPams within area, the device shall comply with all of the
and switched receptacles in the room or suite. g ) . o )

History: CR 00-179: cr. Register December 2001 No. 552, eff. 7-1-02; cR 1. Comply with all applicable provisions in 47 CFR Part 5,

b) If the device emits microwave radiation as a signal for sens-

04-016: am. (6) Register December 2004 No. 588] eff-05. and have an approved Federal Communications Commission
identification number that appears on all units of the device and
Comm 63.1051 Requirements for lighting control that has been submitted to the department.

devices. Automatic time switch control devices, occupant— 2 Not emit radiation in excess of 1 milliwatt per square centi-

sensing devices, automatic daylighting control devices, lUm@fster measured at no more than 5 centimeters from the emission
maintenance control devices, or interior photocell sensor devieggtace of the device.

thatare used to justify a wattage reduction factor in the calculation 3 Have permanently affixed to it installation instructions rec-
of the actual internal lighting power in s. Comm 63.1045 (2) shall_ > di ph it b vy led at | 12 inches f

be approved for compliance with all of the applicable requirg_mmen Ing that it be Instalied at least 12 inches from any area
ments of subs. (1) to (7) and shall be installed in compliance Wﬂﬂrmally used by room occupants. )

sub. (8). Approval of devices shall be obtained via the material (5) AUTOMATIC DAYLIGHTING CONTROL DEVICES. Automatic
approval program in accordance with ch. Comm 61 or vigylightingcontrol devices shall comply with all of the following:
manufacturer certification to the California Energy Commission. (a) Be capable of reducing the light output of the general light-

Note: Information on California Energy Commission Certification may bqng of the controlled area by at least one—half while maintaining
obtained from the California Energy Commission, Energy Efficiency and Dema f [ :
Analysis Division, 1516 Oth Street. MS-25, Sacramento, CA 95814, (916)uniform level of illuminance throughout the area.

654-4080. A list of approved control devices is available on the internet at (b) If the device is a dimmer, provide electrical outputs to

ftp://38.144.192.166/publefftech/appliance/. lamps for reduced flicker operation through the dimming range

IBRATION. The manufacturer shall provide step—by-step instruc- (c) If the device is a stepped dimming system, incorporate time

tions for installation and start-up callbratlon. of the device. delaycircuits to prevent cycling of light level changes of less than
(2) ALL DEVICES: STATUS SIGNAL. The device shall have anipree minutes.

indicator that visibly or audibly informs the device operator that d) If the devi ¢ itchi ith te “on” and
it is operating properly, or that it has failed or malfunctioneg, () If the device uses step switching with separate *on” an
exceptfor photocell sensors or other devices where a status sig s?ttlngs“ for’ the steps, have sufficient separation or deadband
is infeasible because of inadequate power. or”on” and “off” points to prevent cycling.

(3) AUTOMATIC TIME SWITCH CONTROL DEVICES. Automatic (€) Have provided by the manufacturer step-by-step instruc-

time switch control devices shall comply with all of the following:tiggzlgol;\iglssta”ation and start-up calibration to design foot-

(a) Be capable of programming different schedules for wee(f<- )
days and weekends. (6) LUMEN MAINTENANCE CONTROL DEVICES. Lumen mainte-

(b) Incorporate an automatic “holiday shut—off” feature thajance control devices shall comply with all of the following:

turns off all loads for at least 24 hours, then resumes the normally(8) Be capable of reducing the light output of the general light-
scheduled operation. ing of the controlled area by at least 30% while maintaining a uni-

(c) Have program backup capabilities that prevent the Iossfg\;m illuminance throughout the area.

the device’s program and time setting for at least 10 hours if power(P) Provide electrical outputs to lamps for reduced flicker
is interrupted. operation through the dimming range arthaut causing prema-

(4) OCCUPANT-SENSINGDEVICES. Occupant—sensing devicest'® lamp failure.

shall be capable of automatically controlling all the lights in an (€) Incorporate an alarm, either audible or visible, to announce
area no more than 30 minutes after the area has been vacatedhgn a specified setpoint of lumens or watts has been reached.
addition, ultrasonic and microwave devices shall have a built—in (d) Have provided by the manufacturer step—by—step instruc-
mechanism that allows calibration of the sensitivity of the devitiens for installation and start up calibration to design foot—candle
to room movement in order to reduce the false sensing of ocwiels.
pants and shall comply with either par. (a) or (b), as applicable: (7) |yrerior PHOTOCELL SENSORDEVICES. Interior photocell
(a) If the device emits ultrasonic radiation as a signal for segensors shall not have a mechanical slide cover or other device
ing occupants within an area, the device shall comply with all §fat permits easy unauthorized disabling of the control, and shall
the following: not be incorporated into a wall-mounted occupant—sensing
1. Have had an Initial Report submitted to the Bureau device.
Radiological Health, Federal Food and DI’Ug Administration, (8) INSTALLATION IN ACCORDANCE WITH MANUFACTURER'S
under 21 CFR 1002.10. INSTRUCTIONS. If an automatic time switch control device, occu-
2. Emit no audible sound. pant—sensing device, automatic daylightiogtrol device, lumen
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maintenance control device, or interior photocell sensor deviceTise following luminaries located within the same room shall be

installed, it shall comply with both pars. (a) and (b). tandem wired or provided with three—lamp ballasts:
(@) The device shall be installed in accordance with the (1) One—lamp or three-lamp fluorescent luminaries recess—
manufacturer’s instructions. mounted within 10 feet center—to—center of each other.

e- (2) One-lamp or three-lamp fluorescent luminaries pen-

b) Automatic daylighting control devices and lumen maint o
(b) ylghnng dant—or surface—mounted within one foot edge-to—edge of each

nance control devices shall:
. . _ ._other.

1. Be installed so that automatic daylighting control deviceSyistory: cR 00-179: cr. Register December 2001 No. 5527eff-02.
control only luminaries within the daylit area; and

2. Have photocell sensors that are either ceiling mounted or
located so that they are accessible only to authorized personnelgomm 63.1060 Buildings utilizing solar, geother-
and that are located so that they maintain adequate illuminationg| wind or other nondepletable energy source. Any
the area according to the designer’s or manufacturer’s instrigilding, or portion thereof, utilizing any nondepletable energy

tions. ' source shall meet all the requirements in IECC section 806.
History: CR 00-179: cr. Register December 2001 No. 5527eff-02. History: CR 00-179: cr. Register December 2001 No. 5527eff-02.

Part 7 — System Analysis Design

Part 6 — Nondepletable Energy Source

Comm 63.1052 Exit signs.  Exit signs shall have an

installed wattage of 20 watts or less. Comm 63.1070 System analysis design. A building
History: CR 00-179: cr. Register December 2001 No. 5527eff-02. designed using system analysis design shall comply with IECC
section 806.
Comm 63.1053 Reduction of single lamp ballasts. History: CR 00-179: cr. Register December 2001 No. 5527eff-02.
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