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Chapter SPS 322

ENERGY CONSERVATION
Subchapter| — Scope and Application SPS 322.38 Vapor retarders.
SPS 322.01 Scope. SPS 322.39 Ventilation and moisture control.

SPS 322.02 Application.
Subchapter V — Systems

Subchapter Il — Definitions SPS 322.40 Indoor temperatures and equipment sizing.
SPS 322.10 Definitions. SPS 322.41 Temperature control.
SPS 322.42 Duct systems.
Subchapter Il — Insulation Materials and Installation SPS 322.43 Duct and plenum sealing.
SPS 322.20 Basic requirements. SPS 322.44 Pipe insulation.
SPS 322.21 Protection of insulation. SPS 322.45 Air conditioner and heat pumpfigiencies.
Subchanter IV — Dwelling Th | Envel SPS 322.46 Replacement furnace and boilefi@éncies.
ubenapter welling 1hermal Envelope SPS 322.47 Equipment requirements.
SPS 322.30 General design requirements. SPS 322.48 Indoor Pools
SPS 322.31 Prescriptive insulation and fenestration criteria. SPS 322'49 Lighting Equi.pment
SPS 322.32 Specific insulation requirements. ’ '
SPS 322.33 Slab floors. Subchapter VI — Simulated Performance Alternative
SPS 322.34 Crawl spaces. SPS 322.50 General.
SPS 322.35 Thermally isolated sunrooms. SPS 322.51 Performance-based compliance.
SPS 322.36 Fenestration. SPS 322.52 Documentation.
SPS 322.37 Air leakage. SPS 322.53 Calculation procedure.
Note: Chapter Ind 2&vas renumbered to be chapter ILHR R2gistey February Subchapter Il — Definitions

1985,No. 35Q eff. 3-1-85. Chapter ILHR 22 was repealed and recreated to be chap
ter Comm 22 Register January1999, No. 517eff. 2-1-99. Chapter Comm 22 as

it existed on March 31, 2009, was repealed and a new chapter Comm 22 was create8PS 322.10 Definitions. (1) “Air-impermeable” means

effectiveApril 1, 2009. Chapter Comm 22 was renumbered chapter SPS 322 under. : ; _

5.13.92 (4 (b) 1., Statsegister December 2010, 672 "&ving an air permeance less than or eqo0.02 L/s-m at a
pressuredifferential of 75 pascals when tested according to

ASTM E 2178 or ASTM E 283.

(2) “Conditionedfloor area” means the sum of areasatf
floorsin conditioned space in the structure, including basements,
cellars,and intermediate floored levels measured from the exte
of hon-renewable e for heat generation ior faces of exterior walls or from the center line of interior walls,

. ey 9 o - __excludingcovered walkways, opemwofed-over areas, porches,
Note: Non-renewable engy sources used for heat distribution only will not . ! s
requirecompliance with this chapter exteriorterraces or stepshimneys, roof overhangs and similar
Note: Although the actual source of heat delivereditheat pump is renewable, features.

adwelling using a heat pump is not exempt from the requirements of this chapter due, u i » el :
to the required input of electricity to run the pump and compressor (3) Conditioned _spa_ce me:ans space within .the dwe”mg
thermalenvelope which is provided with heated air or surfaces to

(2) Theequipment diciency standards in this chaptgpply h e
~ e - . provide a heated space capable of maintaithiegemperature of
to all one- and 2—family dwellings coverbg this code that use the space to at least 50 at design conditions.

the respective equipment. . ., .
(3) (a) The vapor retarder requirements und&RS 322.38 (4) Crawl space wall” means thg opague portion of a wall
and the moisture control and ventilation requirements under‘gggg encloses a crawl space and is partiallytotally below

SPS 322.39 apply to any dwelling with insulation installed,

whetheror not the insulation is required under this code. (5) “Dwelling thermal envelope’means the elements of a
dwelling with enclosedtonditioned space through which thermal

(b) The vapor retarder requirements unde3RS 322.3810  onarqymay be transferred to or from unconditioned space or the
not apply to an unheated space, such as an attached, unhegigdrior.

arage. o . " _—

? Hist%ry: CR 08-043cr. Register March 2009 No. 636f. 4-1-09; correction () “Exterior wall area” means the normptojection of the

in (3) made under 43.92 (4) (b) 7.Stats. Register December 20No. 672 CR  dwelling envelope wall area bounding interior spateéch is con

15-041 renum. (3) to(3) (a), cr (3) (b) Register December 2015 No. 72, ditioned by an enegy—using system inc|uding opaque wall, win

1-1-16. dow and door area. Any skylight shaft walls that are 12 inches or
morein depth, measured from the ceilip@ne to the roof deck,

_ SPS 322.02 Application. (1) This chapter isnot greconsidered in the area of exteniaalls and are not considered
intendedto conflict with any safety or health requirements ?]rtof the roof assembly
al

Wherea conflict occurs, the safety and health requirements s (7) “Heatedslab” means a floor slab in which an uninsulated

govern. . heatingelement, uninsulated hydronic tubing or uninsulated hot

A fAir distribution system is in contact with the slab or placed within
ous methods to demonstrate complianeih thermal perfor poc1ap or the subgrade.

mancerequirements. Theesigner shall identify on the plan sub B R . - . N

mittal fOI’I’cTI’l what method or sgbchapter is bei% used, gnd indicate(8) "HVAC" means heating, ventilatirand air conditioning.

the design criteria and how it is being applied. Unless specifically (9) “HVAC system” means the equipment, distributeet

exemptedall requirements of this chapter apply regardless of theéork, and terminals that provide either collectively or individu

methodused. ally the processes of heating, ventilating, or air conditioning to a
History: CR 08-043cr. Register March 2009 No. 636ff. 4-1-09. building.

Subchapter| — Scope and Application

SPS 322.01 Scope. (1) This chapter applies to all one—
and2-family dwellings covered by this code that use any amo
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(20) “Infiltration” means the uncontrolled inward biakage conditionscan be maintained throughout by a single controlling
throughcracks and interstices &my dwelling element and arounddevice.
windowsand doors of a dwelling caused by the pressfieets History: CR 08-043 cr. Register March 2009 No. 636f. 4-1-09;CR 09-104
of wind, and the ééct of diferences in the indoor and outdoor aif™-(17)Register December 2010 No. 6. 1-1-11.

density. i .
(11) “IC-rated” means an electrical fixture tested and listed ~ Subchapterlll — Insulation Materials and
by an independent testing laboratory as beirigable for installa Installation
tion in a cavity where the fixture may bedirect contact with ther
mal insulation or combustible materials. SPS 322.20 Basic requirements. (1) GENErRAL. When

(12) “Mass wall” means awall of concrete block, concrete, available,information and values on thermal propertjgsifor
insulatedconcrete forms, masonry cavityrick other than brick manceof building envelope sections and components, and heat
veneergarth and solid timber or logs. transfershall be obtained from the ASHRAE Handbook of Funda

(13) “Opaqueareas’means all exposed areas of a dwellingentals. _ _
envelopewhich enclose conditioned spaercept openings for ~ (2) COMPUTATION OF R-vALUES. (@) Insulation material used
windows, skylights, doors and dwelling service systems. in layers, such as framing cavity insulation and insulating sheath

(14) “Proposed design” meansdescriptionof the proposed ing, shall be summed to compute the component R-value.
dwelling used to estimate annual emetise for determining com _ (b) The manufacturés settled R-value shall be used for blown
pliancebased on total building performance. insulation.

(15) “Renewableenegy sources” means sources of gyer  (¢) Computed R-values may not include values for air films
excludingminerals and petroleum products, derived finopm  ©Or for building materials other than insulation materials.
ing solarradiation, trees and other plants, wind, waves and tidESNote: The REScheck program will automatically account for air films and other

. di ials.
lake or pond thermal diérences and from the internal heat of th& . ang materials
earth (3) LABORATORY ORFIELD TESTMEASUREMENTS. (a) General

dwelling thermal envelope material3Nhen information speci

A, . . - fied under sub(1) is not available, or when a fiifent value is
ceiling envelope through which heat flows, thus creating abu"dlaimed, supporting data shall be obtained using one of the fol
ing transmission heat loss or gain, where such assembly|d§,ing test methods:

exposedo outdoor air and encloses a heated space.skylight i 1. ASTM C177, Standard testethod for steady state heat

shaftwalls less than 12 inches in depth, as measured from the cei i dth It o Hies b
ing plane to the roof deck, are considered in the roof assembly lfl measurements and thermal ransmission properties by means
of the guarded-hot—plate apparatus.

arenot considered in the area of exterior walls.
(17) “Sun room” means a one-story structure attachesl to,_2; ASTM C335, Standard testethod for steady state heat
t@nsferpropertles of pipe insulation.

dwelling with a glazing area in excess of 40% of the gross area
the structures exterior walls and roafnd with any screened areas 3. ASTM C518,Standard test method for steady state thermal

capableof being covered or replacedth glazing during the heat transmissiorproperties by means tiie heat flow meter appara

(16) “Roof assembly” means atomponents of the roof and

ing season. tus.
Note: A thermally isolated sun room does not count in the calculation of amount 4, ASTM C1363, Standard test methodtfue thermal perfer
of glazing. manceof building materials andnvelope assemblies by means of

(18) “System” means a combination @entral or terminal a hot box apparatus.
equipmentand their components, controls, accessories, INtercon 1) Foam plastic insulation.l. When information specified
Pectlng mean;s, anr(? terminal d_?w:(:es tby Wh'd;] gg«aﬁsvt/\rla?s under sub. (1) is not available, owhen a diferent value is
horn}e SO alf o.pet.orm a Specific function, such as=Vwater  c13imed,foam plastic insulation that uses a gas other than air as
eating,or iflumination. theinsulating medium shall use laboratory or field testsducted

(19) “Thermal resistance” or “R-value” means a measure gh representative samples that have been aged for the equivalent
theability to retard the flow of heat. The R-value is the reciprocgt 5 years or until the R—value has stabilized.

of thermal transmittance or U-factor expressed as R = 1/U. 2. The tests shall be conducted by an independentthityl

traﬂ;’;ﬁi-nggﬁrg'ggﬁi,ﬁ*;emﬁ‘tgﬁgf of a matertale more dficult itis for heattobe i the standards listed under ga) and shall be submitted for
(20) “Thermal transmittance” or “U-factor” means thiene departmentreview and approval in accordance with SRS

rate of heat flow through a body or assembly which is Iocate?ﬂm'18 . o )

between? different environments, expressed in Btuf.2s °F. (c) Conceete masonry unitsSystems using integrally-insu

The U-factor applies to combinations offdifent materials used latedconcrete masonry units shall be evaluated for theperédr

in series along the heat flow path and also to single materials tf@ncein accordance with one of the following:

comprisea dwelling section, including cavity air spaces and air 1. Default values as approved by the department with no

films on both sides of a dwelling element. extrapolationr interpolations.

Note: The lower the U-factor of a material, the moréiclift it is for heat to be 2. Laboratory or field test measurements specified under par
transmitted through the material.

Note: The thermal transmittance is also referred to as théaieef of heat trans (a)
fer or the codfcient of heat transmission. 3. The material approval process specified i83S320.18

(21) “Thermally isolated” means physically and thermally (4) GeneraLINSTALLATION. (a) Materials, equipment asgs
separatedvith separate zone or separate equipment controls faimsshall be identified in a manner that vellow a determination
spaceheating. of their compliance with the applicable provisions of this code.

(22) “Thermostat’means an automatic control device actu (p) All insulation materials, caulking and weatherstripping,
atedby temperature and designed to be responsive to temperatigiestratiorassemblies, mechanical equipmand systems com

(23) “Ventilation” means the process sifipplying or remov  ponents,and water—heating equipment and syst&mponents
ing air by natural or mechanical means tdrom any space. The shallbeinstalled in accordance with the manufactigénstalla
air may or may not have been conditioned. tion instructions.

(24) “Zone” means a space or group of spaces witliwell- (c) Manufacture’s installation instructions shall be available
ing with heating requirements $igfently similar so that comfort on the job site at the time of inspection.
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(d) Roof and ceiling, floor and wathvity batt or board insua (2) INFILTRATION. (@) Infiltration for heating design loads
tion shall be installed in a manner which will permit inspection athallbe calculated based on a maximum of 0.5 air change per hour
the manufacturés R-value identification mark. in the heated space.

(5) IDENTIFICATION. (@) Athermal resistance identification (b) 1. If the proposed design takes creditdareduced air
mark shall beapplied by the manufacturer to each piece of dwelthangeper hour level, documentation of the measures providing
ing envelope insulation 12-inches or greater in width. thereduction or the results of a post-construction blower tsor

(b) 1. The thickness of blown—in roof and ceiling insulatio§onductedn accordance ASTM E 779 shall be provided to the

shall be identified by thickness markings that are labeléndnes department. .
andinstalled at least one for every 3@fuare feet through the attic 2. The minimum air change per hour rate may not be less than
space. 0.2, unless mechanical ventilation is provided.

2. The markers shall befixied to trusses or joists marking the  (3) BASEMENTS AND CRAWL SPACES. Where basemerdand
minimum initial installedthickness and minimum settled thick crawl space walls are part tife dwelling thermal envelope, their
nesswith numbers a minimum of one—inch in height. R-valuesand U-factors shall be based on the wathponents.

3. Each marker shall face the attic access. Adjacentsoil may not be considered in the determination.

4. The thickness of installed insulation shall meet or exceﬁg (42] ?GRAGrE%iéaL Eﬁﬁeprt‘ as prO\lli(;qed”l;ngter'rﬁ(lbD’ a gljlar?gt:]he
the minimum initial installed thickness shown by the marker aynot be provide any supplemeraat uniess afl of the

S g)llowing conditions are met:
(6) CermiFIcATE. (a) A permanent certificate shall be posted ngte: Because of the scope of this chapites requirements under ttsigbsection

on or immediately adjacent to the electrical distribution panel.applyonly to heat generated from non-renewable sources.

(b) The certificate shall be completed by the owhailder or 1. The dwelling shall bénermally isolated from the garage.
insulationinstaller 2. The garage floorceiling and walls shall be provided with
(c) The certificate shall list at least the following information@ vapor retarder in accordance witts&S 322.38
1. The predominant R-values of insulation installed in or on__3: All building elements shall mette requirements of SPS

ceilingsor roofs, walls, foundation walls, slabs and any heatirgg2-31 _
ductsthat are outside the thermal envelope. (b) The thermal envelope requirements under(pgiere not

2. The U-factors of all windows, skylights and doors. required if all of the following conditions are met:

(d) If using the REScheck or REM/Rate softwaregrams, o1. The thermostat is permanently limited to a maximum of
the certificate shall be printed from that program. S0°F. . . o ) ]
History: CR 08-043cr. Register March 2009 No. 636f.. 4-1-09; correction 2. Heating equipment is either separate from the dwelling unit
in (3) () made under £3.92 (4) (b) 1.Stats.Register March 2008l0. 639 corree  equipmentor installed as a separate zone.
R‘oor? g17(23) (b) 2., (c) 3. made under18.92 (4) (b) 7.Stats.Register December 201 3 Separate heating equipment st sized to provide a
maximumindoor temperature of 56.

SPS 322.21 Protection of insulation. (1) BLANKET (5) MasonRy VENEER. When insulation is placed on the exte
INSULATION. Insulating blankets or batts shall be held in place witior of a foundation supporting a masonry veneer exidhieror
acovering or other means of mechanical or adhesive fasteningontalfoundation surface supporting theneer is not required to

Note: If the insulation is on a below-grade wallS®S 322.38 (4nay prohibit beinsulated to satisfy the foundation insulation requirement.
theuse of vapor retarder material used as the covering. ~ History: CR 08-043cr. Register March 2009 No. 636ff. 4-1-09; correction

(2) WIND WASH PROTECTION. (a) Except as provided under sin (4) () 2., 3. made underl.92 (4) (b) 7.Stats.Register Decemb&011 No. 672
SPS322.39 (4¥or cathedral ceilings, all air-permeabisulation

materialsinstalled in any position other than horizontal, shall bﬁ L .
S : . ! on criteria. (1) REQUIREMENTS. (a) Except as specifically
covered on the cold-in-winter side witiparmanenthattached rovidedunder this subchaptedwellings using the prescriptive

materialof low air permeability to maintain the R-value of th‘%ethod shall meet the requirements ofble 322.31-1 or

SPS 322.31 Prescriptive insulation and fenestra -

insulation.

Note: Suitable materials for this purpose include house wrap permanen§3122'31 2. .
attachedvith batten strips, asphalt-impregnated felt or tar pgghgwvood,oriented (b) In Tables 322.31-1 and 322.31-2, zone 2 consists of the
strandboard or OSB, siding material, rigid insulation sheathing, etc. following 15 northern counties: Ashland, Bayfield, Burnett,

(b) If non-rigid sheet material is used, it shall be water vapDrouglas, Florence, Forest, Iron, Langlade, Lincoln, Oneida,
permeable. Price,Sawyey Taylor, Vilas and Vdshburn. Zone 1 consists of all

Note: Water vapor permeable materials for this purpose include house wrap pgthercounties not included in zone 2.

manentlyattached with batten strips and asphalt-impregnated felt or tar paper (2) THERMAL ENVELOPE (a) General. If the total dwelling

_ (3) Foam PLASTIC INSULATION. () Exterior foam plastic y,ermalenvelope UA is less than or equal to the total UA resulting
insulationshall be protected from physical damage and damagg, ;sing the U—factors inable 322.31-2 multiplied by the
from ultraviolet light with a permanent, opaque, weather—resigly meassembly area as in the proposed building, the dwelling is
antcovering or coating. ~ in compliance with this chapteThe UA calculation shall be done

~ (b) The protective covering shall cover the expose@rior ysinga method consistent with the ASHRAfndbook of Fun
insulationand extend a minimum @finches below grade, exceptdamentalsand shall include the thermal bridgindeets of fram

the covering is not required below a brick ledge. ing materials.
Note: For interior applications, a thermal barrier niggy/required under SPS Note: UA is equal to the product of the U-factor times the assembly area.
321.11 Note: REScheck is an acceptable software program for determining compliance

History: CR 08-043cr. Register March 2009 No. 636f. 4-1-09; correction with this section.

in (2) (a) made under $3.92 (4) (b) 7.Stats.Register December 20No. 672CR . .
15-041 am. (3) (b)Register December 2015 No. 72, 1-1-16. (b) Softwae version.If a REScheck software program is used

to show compliance with this section, a version approved by the
department shall be used.

Note: The IECC 2009 version of REScheck meets the thermal envelope require
mentsof this code.

SPS 322.30 General design requirements. (1) GENn- (3) APPLIANCEEFFICIENCY. (a) Except as allowed undear
ErRAL. Dwelling thermal envelope insulation amounts and detailb) and sSPS 322.46oil-fired and gas—fired furnaces and boilers
shall be determined using one of the methods described in tlskall meet the minimum &€Eiency requirements inTable
subchapter. 322.31-3.

Subchapter|V — Dwelling Thermal Envelope
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SPS 322.31 WISCONSINADMINISTRATIVE CODE 62

(b) In new construction, an oil-fired or gas—fired furnace anents of &ble 322.31-3 may be installed if the dwelling thermal
boiler meeting the federal fafiency standard but not the require enveloperequirements of dble 322.31-4 are met.

TABLE 322.31-1

INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT 2

Wood Crawl
Fer_lestra- Skylight | Ceiling Frame Mass Floor Basement Space Heated | Unheated
Zone tion U-Eactor| R-\alue Wall Wall R-\Aalue Wall Wall R- | Slab R-| Slab R-
U-Factor Rvalue | R™Valué R-Valu® | value® | Valuet | Valued
1 0.35 0.60 49° 20 or 15/19 300 15/19 10/13 10/15 10
13+9
2 0.35 0.60 499 21 19/21 3an 15/19 10/13 10/15 10

2 R-values are minimums. U-factors are maximums.
b+15/19” means R-15 continuous insulated sheathing on the interior or exterior of the home or R-19 cavity insulation at the interior-of the base
ment wall. “15/19” shall be permitted to be met with R-13 cavity insulation on the interior of the basement wall plus R-5 continuous insulated
sheathing on the interior or exterior of the home. “10/13" means R-10 continuous insulated sheathing on the interior or exterior of the home or
R-13 cavity insulation at the interior of the basement wall.
€ The first R-value applies under the entire slab, regardless of depth below grade. The second R-value applies to the slab edge where the bottom
of the slab is less than 12 inches below adjacent grade. Slab edge insulation shall extend downward from the top of the slab for a minimum of
48 inches or downward to at least the bottom of the slab and then horizontally to the interior or exterior for a minimum total distance of 48
inches. Also, see s. SPS 321.16 for protection against frost for slabs with supports less that 4 feet below grade.
d The R-value applies to any slab, the bottom of which is less than 12 inches below adjacent grade. Also, see s. SPS 321.16 for protection
against frost for slabs with supports less than 4 feet below grade.
€See s. SPS 322.32 (1) for application and permitted reduced R-value.
f R-20 and R-21 may be compressed into a 2X6 cavity
9"13+5” means R-13 cavity insulation plus R-5 insulated sheathing. If structural sheathing covers 25% or less of thmexiatiing sheath
ing is not required where structural sheathing is used. If structural sheathing covers more than 25% of thstextanat sheathing shall be
covered with insulated sheathing of at least R-2.
h Or insulation suffcient to fill the framing cavity with a minimum of R-19.
i The second R-value applies when more than half of the insulation is on the interior of the mass wall.

TABLE 322.31-2
EQUIVALENT U-FACTORS

anestra- Skylight | Ceiling Wood Mass Vel Floor Basement| Crawl Unheated
zone | tion U= |\ Factor| U-Factor| rame Vel U-Factor | U-Factor| WU~ | Space U_szlab
Factor U-Factor Factor | U-Factor actor
1 0.35 0.60 0.026 0.057 0.060 0.033 0.050 0.065 10
2 0.35 0.60 0.026 0.057 0.052 0.028 0.050 0.065 10

2When more than half the insulation is on the intetfte mass wall U-factors shall be the same as the frame wall U=factor

TABLE 322.31-3
WARM AIR FURNACES AND BOILERS, MINIMUM EFFICIENCY REQUIREMENTS

Equipment Type Minimum Efficiency Test Procedure
Natural gas and propane furnace 90% AFUE DOE 10 CFR Part 430 or ANSI Z21.47
Natural gas and propane hot water boilers 90% AFUE DOE 10 CFR Part 430
Oil-fired furnaces 83% AFUE DOE 10 CFR Part 430 or UL 727
Oil-fired hot water boilers 84% AFUE DOE 10 CFR Part 430

Published under s. 35.93, Stats. Updated on the first day of each month. Entire code is always current. The Register date on each page
RegisterMay 2016 No. 725 is the date the chapter was last published.


http://docs-preview.legis.wisconsin.gov/document/statutes/35.93
http://docs-preview.legis.wisconsin.gov/document/statutes/35.93

Published under 85.93 Wis. Stats., by the Legislative Reference Bureau.
63 SAFETY AND PROFESSIONAL SERICES SPS 322.32

TABLE 322.31-4
COMPONENT DWELLING THERMAL ENVELOPE REQUIREMENTS
FOR DWELLINGS USING LOWER EFFICIENCY APPLIANCES 2

Basement o
Fenestration| Skylight Ceiling Woci/(\j/allzlrame Mass \Vall Floor Crawl Space Hsela;be d Unsrﬁ%ted
U-Factor U-Factor | R-Value R-\alue R-Value R-Value R_\N\/::Lé) R-VAlUE | R-Valud
0.30 0.60 49 21f or 19+% 19 3Q 15/19 10/20 15
Equivalent U-Factors
0.30 0.60 \ 0.026 \ 0.057 \ 0.057 ] 0.033 ] 0.045 | 0.033 ] 0.047

2R-values are minimums. U-factors are maximums.

b The first R-value applies to continuous insulation. The second R-value applies to framing cavity insulation.

€ The first R-value applies under the entire slab, regardless of depth below grade. The second R-value applies to the slab edge. Slab edge
insulation shall extend downward from the top of the slab for a minimum of 48 inches or downward to at least the bottom of the slab and then
horizontally to the interior or exterior for a minimum total distance of 48 inches.

d The R-value applies to the slab perimeter insulation, where the bottom of the slab is less than 12 inches below adjacent grade. Slab edge
insulation shall extend downward from the top of the slab for a minimum of 48 inches or downward to at least the bottom of the slab and then
horizontally to the interior or exterior for a minimum total distance of 48 inches. Alss, &8S 321.1fr protection against frost for
slabs with supports less than 4 feet below grade.

€ See s.SPS 322.32 (1) for application and permitted reduced R-value.

f R-21 may be compressed into a 2X6 cavity

9“19+5” means R-19 cavity insulation plus R-5 insulated sheathing. If structural sheathing covers 25% or less of thmexiatiing sheath
ing is not required where structural sheathing is used. If structural sheathing covers more than 25% of thetexterat sheathing shall be
covered with insulated sheathing of at least R-2.

h Or insulation siffcient to fill the framing cavity with a minimum of R-19.

History: CR 08-043cr. Register March 2009 No. 636ff. 4-1-09;EmR0917 emeg. am. (2) (b), éf 9-5-09;CR 09-072am.(2) (b)Register March 2010 No. 651
eff. 4-1-10;CR 09-104am. Tbles 22.31-1 and 22.31R&gister December 2010 No. 6&f. 1-1-11; correction in (1) (a), (b), (2) (a), (b), (3) (a), (kAble 322.31-1,
Table322.31-4 made underk3.92 (4) (b) 7.Stats.Register December 20INo. 672 CR 15-041am. Tble 322.31-1, Table 322.31-Able 322.31-4Register December
2015No. 72Q eff. 1-1-16.

SPS 322.32 Specific insulation requirements. (6) BasemENTWALLS. (a) Walls associated with conditioned
(1) CeiLINGsWITH ATTIC SPACES. (a) R—38 will satisfy the ceiling basementshall be insulated from the top of the basement wall
R-valuerequirement for a dwelling where the full height oflownto the basement floor
uncompresse®&-38 insulatiorextends over the wall top plate at (b) Walls associated with unconditioned basements shall meet
the eaves. the requirement in pafa) unless the floor overhead is insulated

(b) An attic-access cover shall be weatherstripped and in&y 2ccordance withable 322.31-1. _
latedto a level equivalent to thiesulation on the surrounding sur . (€) Where the total basement wall area is less than 50 percent
faceswhen the attic is an unconditioned space. A wood framfglowgrade, the entire wadlrea, including the below-grade por
or equivalent bdfe or retainer is required to be provided whe jon, is included as part of the area of exte_rlor Wal_ls_.
loosefill insulation is installed, the purposéwhich is to prevent __ (7) BOX SILL AND RiM JoISTSPACES. Box sills and joist spaces
loosefill insulation from spilling intothe living space when the at outside walls shall be insulated to the required wall R-value

. . ) .~ with air-impermeable insulation that is sealed on all sidedl to
attic access Is opened, and to provide a permaneans of main framing members and the foundation, or with air-permeable
tainingthe installed R-value of the loose fill insulation.

insulationheld in place as required undeS&S 322.21 (1)

(2) CeILINGS WITHOUT ATTIC SPACES. Where the design of the (8) OVERHANG JOIST SPACES. (a) Joist spaces that extend
roof or ceiling assembly does not allow fatient space for the peyondexterior walls shall be insulated with an R-value of 30 or
requiredR—-49 insulation, the minimum required insulation for th@igher with insulation that completely fills the cavity including
roof or ceiling assembly shall be R-30. This reduction of insulaverthe top of the exterior wall supporting the joists.

tion shall be limited to 500 square feet of ceiling area. (b) The joist space insulation shall be air sealed either by using
(3) Mass waLLs. The requirements ofable 322.31-lare anair-impermeable insulation that is sealed to all franniregn
applicableto mass walls. bersor by covering the insulation with a rigid material that is

(4) STEEL-FRAME CEILINGS, WALLS AND FLOORS. (a) Steel- caulketljfor_sgalet(:]t? _aII frzmlrltgtmfemb(_ers._ located in the ioist
frameceilings, walls and floors shall meet the insulation regquire (c) If piping that is subject to freezing is located in the jois

mentsof Table 322.32 or shall meet thle-factor requirements in Space,additionalinsulation shall be provided on the uncendi
Table322.31-2 tionedside of the space.

i (9) WALL InsuLaTiON. (a) Except for closed-cell sprayed
(b) The calculation of the U—factor for a steel-fraemvelope  f5am, wall insulation shall completely fill the wall cavity

assemblyshall use a series—parallel path calculation method. (b) The vertical and flared walls in a skylight shall meet the
(5) FLoors. Floor insulation shall be installed to maintpér  insulation requirements for walls.uffe skylights shall bisu
manentcontact with the underside of the subfloor decking.  latedper the manufacturer recommendations.
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SPS 322.32 WISCONSINADMINISTRATIVE CODE 64

TABLE 322.32 befrost protected in accordance withble 322.31-for frost pre

tectedslabs.
STEEL-FRAME CEILING, W ALL AND FLOOR ;
INSULATION R-VALUES (2) VAPORRETARDER. Any exposed earth in crawl spaces shall

be covered with a continuous vapor retarder

Wood Frame R-\alue | Cold-Formed Steel Equivalent (b) All decayable granic material, including topsoil, shall be
Requirement R-Value? removed from crawl space floors prior to placing the vapor
Steel Tuss Ceiling$ ret?r;jeAril joints of th tarder shall lap by 6 inch d
( joints of the vapor retarder shall overlap by 6 inches an
R-30 R-380r R-30 +30rR-26+5 5 qaaled or taped.
R-38 R-49 or R-38 + 3 (d) The edges of the vapor retarder shall extend at |éachés
R-49 R-38 +5 up the foundation wall andhall be attached and sealed to the
- — foundationwall or insulation.
Steel Joist Ceilinds (3) crAWL sPACES. (a) Crawl space walls shall be insulaited
R-30 R-38 in 2X4 or 2X6 or 2X8 accordancevith Table 322.31-1.
R-49 in any framing (b) Crawl space wall insulation shall be permanently fastened
_ —10 i to the wall and shall extend the entire height of the wall.
R-38 R=49 in 2X4 or 2X6 or 2X8 or History: CR 08-043cr. Register March 2009 No. 636f. 4-1-09; correction
2X10 i2r1o(l), (3)6(02):,C(4) (a),o(c) madg ugdeﬂ.§.92 (4) (b) E.S?és.Registeé'Decemger
11No. 672 CR 15-041 am. ister D 15 No. 724. 1-1-16;
Steel Framed \All CR 152090 1. (3). (4) (c),ﬁu(m).((zz; {0/(3) and amRegister May 2016 No. 725
R-13 R-13 + 5 or R-15 + 4 or R-21 + 3 °M671716
R-19 R-13+90rR-19+80rR-25+7 SPS 322.35 Thermally isolated sunrooms. (1) The
. . . minimum opaque ceiling insulation R-value shall be R-24. The
R-21 R-13 + Flz(zgsr 5 819 +9or minimum opaque wall R-value shall be R-13.
. (2) Themaximum fenestration U-factor shall be 0.50 and the
Steel Joist Floor maximumskylight U-factor shall be 0.75.
R-13 R-19 in 2X6 (3) Newwalls, windows andloors separating a sunroom from
R-19 + 6 in 2X8 or 2X10 conditioned space shall meet thbuilding thermal envelope
- requirements.
R-19 R_lg';;llng 62|)r282X62x10 (4) The temperature in the conditioned space shall be con
n or trolled as a separate zone or shall ssparate heating equipment.
aCavity insulation Rvalue is listed first, followed by continuous insulation (5) Glazingin a thermally—isolated sunroom is not considered
R-value. to be in the dwelling thermal envelope.
b Insulation exceeding the height of the framing shall cover the framing. History: CR 08-043cr. Register March 2009 No. 636f. 4-1-09.

History: CR 08-043cr. RegisterMarch 2009 No. 63%ff. 4-1-09; correction .
in (3) (a), (b), (4)@), (6) (b), (7) made under $3.92 (4) (b) 7.Stats. Register SPS 322.36 Fenestration. (1) AVERAGE U-FACTORS. An
Decembg?QOJl No. 272CR 15-041renum. (1) to b(1) (@), of1) (b), renum, (3) (@ area-weightedwerage of fenestration products nimyused to
t70283)e?fr11_alrrl.l,.é(.3)( ), renum. (9) to (9) (a),.0i9) (b)Register December 2015 No. satisfythe U—factor requirements.
(2) Maximum FENESTRATION U-FACTOR. The area weighted

SPS 322.33 Slab floors. (1) HEATED OR UNHEATED averagemaximumfenestration U-factor permitted using trade
sLass. (a) Any heated or unheated slab fldbe bottom of which Offs from s.SPS 322.31 (2r subchapter VI shall be 0.40 for ver
is less than 12 inches below adjacent grade, shall be provided Wf! fenestration, and 0.75 for skylights.

perimeterinsulation in accordance withable322.31-1 or @ble (3) GLAZED FENESTRATIONEXEMPTION. Up to 15 square feef
322.31-4except as provided in pgb). glazedfenestration per dwelling unit may brempt from U-fac

(b) At the threshold or the base of any door opening that led85 €auirements of the chapter .
directly to the exterior of the structure, the vertical perimeter (4) OPAQUEDOOREXEMPTION. One opaque door assembly is
insulationshall be at least R-5, excluding all garage doors. ~€xemptedrom the U-factor requirements of this chapter

(2) HeaTeD sLags. In addition to meeting the requirement_ (5) REPLACEMENTFENESTRATION. Where an existing fenestra
undersub.(1), if applicable, heated slab floors of any depth belofen unit is replaced with a new fenestration unit, including sash
gradeshall meet the under-slab R-value requirement in accog'dglazing, the replacement unit shall meet the U-factor require
ancewith Table 322.31-1 orable 322.31-4. mentsof this chapter

(3) DeTalLs. (a) The top edge of insulation installeetween  (6) CERTIFIEDPRODUCTS. Except as provided in suy), fer-

the exterior wall and the edge of the interior staay be cut at a €strationrating, certification andabeling of U-factors for win
45 degree angle away fromgthe exterior wall. y dows,doorsand skylights shall be in accordance with NFRC 100.

(b) Horizontal insulation extending outside of the foundation,. (7). DEFAULT VALUES. When a manufacturer has not deter

shallbe covered by soil a minimum of 10 inches thick or by pav8lineédproduct U-factor in accordance with NFRC 100, U-factors
ment. Shall be determined by assigning a default value in accordance

. . with Tables 322.36—1 and 322.36-2. Where a composite of mate
(c) Insulation on a foundation wall for a basement may hgy|s of two different product types is used, the product shall be

interruptedat the junction with a foundation wall. assignedhe higher U—factor
Note: See Appendix for further explanatory materials.
Histor)é: CR08-043cr. Rbegister March égog No. 636f. 4-1-09;CR 03—1%4 TABLE 322.36-1
am. (1), (2)Register December 2010 No. 6&d. 1-1-11; correction in (1), ade _
undér)s:ES).92 %4) (b) 7.Stats.Register December 20No. 672CR 15—(01)11(remr:um. U-FACTOR DEFAULT TABLE FOR WINDOWS,
(1) to (1) (a) and amcy: (1) (b), (3) (C)Register December 2015 No. 72, 1-1-16. GLAZED DOORS AND SKYLIGHTS @

SPS 322.34 Crawl spaces. (1) FROSTPROTECTION. If Metal without Thermal Br eak glinglz gtl)ublg
the bottomof the crawl space serving as the dwelling foundation aze aze
is less than 48 inches below adjacent grade, the foundation sh@perable 1.27 0.87
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65 SAFETY AND PROFESSIONAL SERICES SPS 322.37
Fixed 1.13 0.69 1. Openings, cracks and joints between wall cavities and win
Door 1.26 0.80 dow or door frames. _ o
Skylight 1.98 131 fourfdalﬁce);v;/een separate watsemblies or their sill-plates and
Site-assembleBkylight 1.36 0.82 3. Between walls, roof, ceilings or attic ceiling seals, and

Metal with Thermal Br eak betweenseparate wall panel assemblies|uding between inte
Operable 1.08 0.65 rior and exteriqr walls. - _
; 4. Penetrations of utility services through walisor and roof
Fixed 1.07 0.63 - -
assembliesand penetrations througbp and bottom wall plates.
Door 1.10 0.66 . . .

. (b) Sealing shall be provided at the attic and crawl space pan
S!(yllght _ 1.89 111 els, at recessed lights and around all plumbing and electrical pene
Site—assembled Skylight 1.25 0.70 trations,where these openings are located in the dwelling thermal

: envelope.

Vinyl or Metal-clad Wood (c) The sealing methods between dissimilar materials shall
Operable 0.90 0.57 allow for differential expansion and contraction.

Fixed 0.98 0.56 (4) RecessEDLIGHTING. When installed in the dwelling enve
Door 0.99 0.57 lope, recessed lighting fixtures shall bealed to limit air leakage
Skylight 1.75 1.05 between conditioned and unconditiorsghcedy one of the fol

- lowing means:

Wood or Fiberglass (a) The fixture shall b&C—rated and labeled with enclosures
Operable 0.89 0.55 thatare sealed or gasketed to prevenkeaikage to the ceiling cav
Fixed 0.98 0.56 ity or unconditioned space.

Door 0.98 0.56 (b) The fixture shall be IC-rated and labeled as meeting ASTM
Skylight 1.47 0.84 E 283 when tested at 1.57 psi pressuriedshtial with no more

than 2.0 cfm ofir movement from the conditioned space to the
& Glass block assemblies shall have a default value of 0.60. ¢ejling cavity P

(c) 1. The fixture shall be located inside an airtight sealed box
with clearances of at least 0.5 inch from combustible material and
3inches from insulation.

2. If the fixture is non—IC-rated, the bskall be constructed

TABLE 322.36-2
U-FACTOR DEFAULT TABLE FOR
NON-GLAZED DOORS

Steel Doors With Foam Without of noncombustible material that does not readily conduct heat.
3010 i Note: The department will accept cement board, drywall, and other materials that
(1A inches thICk) Core Foam Core exhibitflame spr?ead and smoke deF\)/eIoped indices of %Wor less when testedrih

0.35 0.60 ancewith ASTM E-84.

: . (5) FaN HousINGgs. Gaps between a fan housing and a ceiling
qud Doors. Without With Storm or wall that could result in air leaks shall be gasketed, sealed
(1% inchesthick) Storm Door Door caulked.

Panel with’/1g-inch panels 0.54 0.36 (6) COMPLIANCE DEMONSTRATION. Building envelope air
Hollowcore flush 0.46 0.32 tightnessand insulation installation shall demonstrated to com

) ‘ ’ ’ ply with one of the following options:
Panel with ¥/g-inch panels 0.39 0.28 (a) Testing option.Building envelope tightness and insulation
Solid core flush 0.40 0.26 installationshall be considereacceptable when tested air leakage

is less than seven air changes per hour (ACH) when tested with
blowerdoor at a pressure of 33.5 psf (50 Paytifig shall occur
afterrough in and after installation of penetrations of the building
envelope,including penetrations for utilities, plumbing, eleetri
cal, ventilation and combustion appliances. During testing all of
thefollowing shall be done:

History: CR 08-043cr. Register March 2009 No. 636f.. 4-1-09; correction
in (2), (7) made under $3.92 (4) (b) 7.Stats.Register December 20No. 672

SPS 322.37 Air leakage. (1) GENERAL. The require
mentsof this section apply to those components that segatate
rior conditioned space from a garageaarunconditioned space. 1. Exteriorwindows and doors. fireplace and stove doors

(2) WINDOW AND DOORASSEMBLIES. (&) General. Except as shallbe closed. but not sealed. ’ P
specifiedin par (b), windows, skylights and sliding glass doors 2 Dam eré shall be closed. but not sealed. inclusihaust
shall have an air infiltration rate of no more than 0.3 ¢er . t ke kp ' backdraft aﬂ d , incluethguust,
squarefoot, andswinging doors no more than 0.5 cfm per squallg a3e’mlr?;rpdil(r)r:CsharI?beagpenue ampers.
foot, when tested according NFRC 400 or AAMA/WDMA/ . .

CSA 101/1.S.2/A440 by arr:@accredited, independent laboratory 4. Exterior openings for continuous ventilation systems

andlisted and labeled by the manufacturer heat recovery ventilators shall be closed and sealed.

(b) Exception. Site—constructed doors and windows shall be 5. Heating and cooling system(s) shall be turnéd of
sealedwith gasketing or weatherstripping or shall be coverital 6. HVAC ducts shall not be sealed.
astorm door or storm windaw 7. Supply and return registers shall not be sealed.

(3) JoINT AND PENETRATION SEALING. (@) Exterior joints, (b) Visual inspection optionBuilding envelope tightness and

seamsor penetrations in the dwelling envelope, which are sourdesulation installation shall be considered acceptable when the
of air leakage, shall be sealed with durable caulking materigtemslisted in Bble 332.37, applicable to the method of construc
closedwith gasketing systems, taped, or covered with watetion, are field verified. Where required by the codefiofal, an
vapor—permeablBouse wrap. Joints to be treated include all @pprovedparty independent from the installer of the insulation
thefollowing: shallinspect the air barrier and insulation.

TABLE 332.37
AIR BARRIER AND INSULA TION INSPECTION COMPONENT CRITERIA
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SPS 322.37 WISCONSINADMINISTRATIVE CODE 66
COMPONENT CRITERIA
Air barrier and thermal barrier Exterior thermal envelope insulation for framed walls is installed in substan

tial contact and continuous alignment with building envelope air barrier
Breaks or joints in the air barrier are filled or repaired.

Air—permeable insulation is not used as a sealing material.
Air-permeable insulation is inside of an air barrier

Ceiling/attic Air barrier in any dropped ceiling/difis substantially aligned with insula
tion and any gaps are sealed.

Attic access (except unvented attic), knee wall doodrop down stair is

sealed.
Walls Corners and headers are insulated.
Junction of foundation and sill plate is sealed.
Windows and doors Space between window/door jambs and framing is sealed.
Rim joists Rim joists are insulated and include an air barrier
Floors Insulation is installed to maintain permanent contact with underside -of sub
(including above—garage and cantile floor decking.
vered floors) Air barrier is installed at any exposed edge of insulation.
Crawl space walls Insulation is permanently attached to walls.

Exposed earth in unvented crawl spaces is covered with Class | vapor
retarder with overlapping joints taped.

Shafts, penetrations Duct shafts, utility penetrations, knee walls and flue shafts opening to exte
rior or unconditioned space are sealed.

Narrow cavities Batts in narrow cavities are cut to fit, or narrow cavities are filled by
sprayed/blown insulation.

Garage separation Air sealing is provided between the garage and conditioned spaces.

Recessed lighting Recessed light fixtures are air tight, IC rated, and sealed to drywall.
Exception—fixtures in conditioned space.

Plumbing and wiring Insulation is placed between outside and pipes. Batt insulation is cut to fit

around wiring and plumbing, or sprayed/blown insulation extends behind
piping and wiring.

Shower/tub on exterior wall Showers and tubs on exterior walls have insulation and an air barrier separat
ing them from the exterior wall.

Electrical/phone box on exterior Air barrier extends behind boxes or air sealed-type boxes are installed.

walls

Common wall Air barrier is installed in common wall between dwelling units.

HVAC register boots HVAC register boots that penetrate building envelope are sealed to subfloor
or drywall.

Fireplace Fireplace walls include an air bartier

History: CR 08-043cr. Register March 2009 No. 636f.. 4-1-09;CR 15-041cr. (6), Table 322.3Register December 2015 No. 72. 1-1-16; correction in (6)
(a) 6. made under 85.17 Stats.Register December 2015 No. 720

SPS 322.38 Vapor retarders. (1) GeENERAL. (a) Defini- 2. No vapor retarder is required in the box sill.
tion. Under this section, a vapor retarder is a material with no 3. No vapor retarder is required where batt insulation is pro
intrinsic thermal or structural properties thes a rating of 1.0 videdwith foil or kraft papebacking on the warm-in-winter side
permor less when tested in accordance with ASTM stand&®@l E andthe nailingtabs are tightly fastened to the warm-in-winter
ProcedureA. faceof the framing members.

(b) Continuity. 1. The vapor retarder shall be continuous. All 4, No vapor retarder is required over cavities that haleast
jointsin a vapor retarder consisting of sheet material shall be ovgpy of the requiredR-value provided by spray-applied foam
lapped6 inches and taped or sealed, except as provideshbith  havinga perm rating of 1.0 or less, unless required by the foam
2. Rips, punctures, and voids in the vapor retarder shall be patchethufacturer.
with vapor retarder materials and tapedealed. Seams that are
not over a framing member shall be taped or sealed. 5. A vaporretarder for a floor over an open, unheated area

2. Taping or sealing vapor retarder is not required aroundh@y consist of 5/8-inch tongue-and-grooweiented-strand
doorsand windows, behind bathtub enclosures, and at topaind 20ard,or 3/4—inch tongue—-and-groove CDX plywood, whish
tomwall plates, if the retarder is held to those mateiad aif ~ €XPosure—rateglywood.
tight manner by other building components, such as gypsum wall (3) CONCRETEFLOORS. (a) Except as allowed under @),
board. avapor retarder shall be installdatectly under the concrete floor

(2) FRAME AsSEMBLIES. (a) General. Except as provided slabor under the base course of concrete floor slqbs_. _
underpat (c), all frame walls, frame floors and frame ceilings that (0) Vapor retarder material shall be at least 6 mils in thickness
comprise the thermal envelope, shall have a vapetarder or shall be a reinforced material.
installedon the warm—in—winter side of the thermal insulation.  (c) Joints in the vapor retarder shall be overlapped at least 6

(b) Coverage. The vapor retarder shall cover the exposeifichesand taped or sealed.

insulationand the interior face of the framing. (d) A vapor retarder is not required under the slatarof
(c) Exceptions. 1. Where the vapor retarder is omittad, unconditionedattached garage.

allowedunder subd<2. to 4., all sources of air leakage, sua$ (4) CONCRETE OR MASONRY BASEMENT WALLS. A non-rigid

betweendouble top or bottonplates or between double studssheetvapor retarder with a perm rating of 0.1 or less is prohibited

shallbe caulked or sealed. in all of the following locations:
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(a) On a concrete or masonry wall which is below grade to any (3) EQuIPMENT siziNg. Heating design loads including ven
extent. tilation loads for the purpose of sizing systems shall be determined
(b) On an insulated frame wall constructed in front of a cofft accordance with the REScheck or REMIRAsoftware pre
creteor masonry wall which is below grade to any extent. ~ gramsor one of the procedures described in Chafierf ASH-
History: CR 08-043 cr. Register March 2009 No. 636f. 4-1-09,CR 09-104 RAE Handbook of Fundamentals.
r. (3) (d), renum. (3) (e) to be (3) (Register December 2010 No. 6&f. 1-1-11; Note: Residential heat balance, residential load faGanadiar280 and ACCA

correctionin (3) (a) made under $3.92 (4) (b) 7Register December 2010 No. 660 ManualsJ and S are among the methods recognized as equipment-sizing protocols
CR 15-041 renum. (1) (b) to (1) (b) 1. and amfeﬂ) (b) 2., am. (2) (c) 4.,.cf2)  under chapter 29.

(c) 5. Register December 2015 No. 724 1-1-16. History: CR 08-043cr. Register March 2009 No. 636f. 4-1-09.

SPS 322.39 \Ventilation and moisture control. SPS 322.41 Temperature control. (1) GENERAL. Each
(1) GeneraL. Designand construction shall prevent deteriorasystemshall be provided with an adjustable thermostat for the reg
tion from moisture condensation and ice damming. ulation of temperature.

(2) VeEnTEDATTICS. (a) 1. Except as allowed under subgd. (2) CIRCULATING HOT WATER SYSTEMS. Circulating hot water

whereair-permeable ceiling or attiosulation is installed in a systems shalhclude an automatic or readily accessible manual
horizontalposition, ventilation shall be provided aboveitigila  switchto turn of the circulating pump when the system is not in

tion in accordance with this paragraph. use.
2. Atleast 50% of the net free ventilating asball be distrib (3)_ MERCURY THERMOSTATS. The installation of thermostats
utedat the high sides of the roof. containingmercury is prohibited.

3. The remainder of the net free ventilating askall be dis Note: This section does not requitee replacement of existing mercury—corntain

. . L ing thermostats.
tributedin the lower half of the roof or attic area. (4) HEAT PUMPSUPPLEMENTARYHEAT. Heat pumps having sup

4. Ifmore than 50%, but less than 75% of the net free ventilglementary electric-resistance heat shall have contribiat,

ing area is provided at tiegh sides of the roof, the total net fregyceptduring defrostprevent supplemental heat operation when

ventilatingarea shall be a minimum of 1/300 of the horizontal argge heat pump compressor can meet the heating load.

of the ceiling. History: CR 08-043cr. Register March 2009 No. 636f. 4-1-00.
5. If 75% or more of the net free ventilating area is provided

atthe upper sides of the roof, the total net free ventilating area shalSPS 322.42  Duct systems. (1) Supply and returheat

beat least 1/150 of the horizontal area of the ceiling. ing ducts, or portions thereof, that are not located completely
6. Ventilation is not required for separated roof areas, such ithin the thermal envelope, shall be provided with insulation

dormers bump-outsor bays that cover a floor area of 49 dt with a therma_l resistance of at least R—8. .
less. (Im) Cooling supply ducts that pass through unconditioned

(b) Engineered systems that provide equivalent ventilationE%acdes‘?t?]nquc'l\/?. to ﬁon.dens?ftjlon, S|UCh ‘a{% attlcs,f spf‘" bteRpré)
thatrequired under this subsection may be used. edwith Insu'ation having a thérmal resistance ot at least R-c.
. . The exterior of thatinsulation shall be covered with a vapor
(c) Insulation shall not block the free flow of.air retarderthat meets the requirements i8S 322.38 (1)
(3) CoNDITIONED ATTICS. Attic spaces are not required to be (3) Byjlding framing cavities may not be uses supply ducts.
ventedwhere air-impermeable insulation is attached directly tOpjstory: CR 08-043cr. Register March 2009 No. 636f. 4-1-09;CR 15-041
the underside of the roof deck aadl of the following conditions cr. (im)Register December 2015 No. 72(. 1-1-16.

aremet:
— . . SPS 322.43 Duct and plenum sealing. (1) Duct sys
s ;izaa’\rllg [[r;]t: rtl:%rn\(/j?t?c())rz ergtg&iicers are installed betweenrting temswith joints not located entirely within the conditiongghce
P ) with joints located on the unconditioned side of stud bays, joist

. . . S .0
(b) The temperature in the attic space is maintained _h'ﬁévitiesand similar spaces, shall be sealed in accordance with this
enoughto prevent any moisture condensation on the insulatioRgction.

Note: Maintaining the interior surface temperature of the insulation at or above . . .
the dew point temperature of the interior air will minimizendensation. Maintain _ (2) Sealingshall be accomplished using welds, gaskets; mas
ing at least 45F on the surface of the insulation will minimize condensation on théics, mastic—plus—embedded—-fabsgstems or tapes installed in
surfacewhen the interior air temperatuge70°F and the interior relative humidity gccordancavith the manufacturés instructions.

is 45%. . . . N
(4) CATHEDRAL CEILNGS. Air-permeable insulation in a _(3) Insulationthat provides a continuous diarrier may be
usedin lieu of sealing metal ducts.

cathedrakeiling assembly shall fill the entire cavity spacdess X A
an air barrier separates thep of the insulation from the ven  (4) Tapesand mastics used witigid fibrous glass ducts shall
tilation space. belisted and labeled as complying with UL 181A.

(5) MECHANICAL VENTILATION. ~ Outdoor air intakes and = (5) Tapesand mastics used with flexible air ducts shall be
exhaustshall have automatic gravity dampers that close whenlistédand labeled as complying with UL 181B.

the ventilation system is not operating. (6) Tapes with rubber-based adhesives may not be used.
(6) CLOTHESDRYERS. Clothes dryers shall be vented to d (7) Exceptwhere exempted as indicated in (@), duct tight
sideof the structure. nessshall be verified by either of the following:
Note: See sSPS 323.14or vent material requirements. (a) Postconstruction test: Leakage to outdoors shall be less
History: CR 08-043cr. Register March 2009 No. 638ff. 4-1-09. thanor equal to 8 cfm per 1002fof conditioned floor area or a
total leakage less than or equal to 12 gien 100 # of conditioned
SubchapterV — Systems floor area when tested at a pressurtedthtial of 0.1 inches .
(25 Pa) across the entisgstem, including the manufactueair
SPS 322.40 Indoor temperatures and equipment handlerenclosure. All register boots shall taped or otherwise

sizing. (1) GeneraL. The indoor temperatures listed undeb. sealedduring the test.

(2) shall be usetb determine the total dwelling heat loss and to (b) Rough-in test: dtal leakage shall be less than or edaal

selectthe size of the of the heating equipment. 6 cfm per 100 & of conditioned floor area when tested at apres
(2) INDOOR DESIGN TEMPERATURES. Unheated, non—habitable suredifferential of 0.1 inches w. (25 Pa) across the roughed in

basemengareasshall use a heating design temperature of less thgystem,including the manufacturer air handler enclosuréAll

50°F. All other areas of a dwelling shall use a heating design tenegisterboots shall be taped or otherwise sealed during the test.

peratureof 70°F. If the air handler is not installedthe time of the test, total leakage
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SPS 322.43 WISCONSINADMINISTRATIVE CODE 68

shallbe less than or equal to 4 cfm per 18@ftconditioned floor ata mean temperature of F

area. History: CR 08-043 cr. Register March 2009 No. 636f. 4-1-09;CR 15-041

. . N . .322.44 to 322.44 (3), cf1), (2) Register D ber 2015 No. 728f.
(8) A duct tightness test is not required if the air handler arrﬁlu_nfa_ © (3). (1), (2)Register December o1

all ducts are located within conditioned space.

Note: Standard duct tape or “duck tape” has a rubber-based adhesive and does nggPS 322.45 Air conditioner and heat pump effi -
°°miz'tﬁé‘r""_thctgeo%ef&f;geé‘ési‘;{e‘m;ﬁcﬁ'ggbg No. 636f. 4-1-09:CR 15-041 ciencies. (1) Heating and cooling equipment shall meet the
cr. (7), (g)-Register Decefﬂbegl2 2015 No. 72(. l—l—.16; nhmberiné correction in MINIMUM _emC|enCy reqwre_mentm Tat_’le 322.45 when tested
(7) made under 43.92 (4) (b) 1.Stats., and correction in (7) (intro.), (b) made unde@ndrated in accordance with the applicable test procedure.
$.35.17 Stats. Register December 726f. 1-1-16. (2) Theefiiciency shall be verified through certification under

L ) ) anapproved certification program,df no certification program

~ SPS 322.44 Pipe insulation. (1) Mechanicalsystem exists,the equipmengficiency ratings shall be supported by data
piping capable of carrying fluids above TE5(41°C) or below  fyrnishedby the manufacturer
55°F (13°C) shall be insulated to a minimum of R-3. (3) Wheremultiple rating conditions or performance require

(2) All circulating service howater piping shall be insulated mentsare provided, theequipment shall satisfy all fafiency
to at least R—2. Circulating hot water systeshsll include an requirementsinder this chapter
automaticor readily accessible manual switch that can turthef (4) Wherecomponents, such as indoor or outdoor céitsn
hotwatercirculating pump when the system is not in use. differentmanufacturers are used, calculations and supporting data
(3) Heatingpipes in unheated spaces shall be insulated wishallbefurnished by the designer that demonstrate that the com
materialproviding a minimum thermal resistance of R—4r&=  bined efficiency of the specified components meetsréguire
suredon a flat surface in accordaneéh ASTM standard C 335 mentsunder this section.

TABLE 322.45

UNITARY AIR CONDITIONERS AND CONDENSING UNITS AND UNIT ARY AND APPLIED HEAT PUMPS,
ELECTRICALL Y OPERATED, MINIMUM EFFICIENCY REQUIREMENTS

Equipment Type Minimum Efficiency Minimum Efficiency Test Procedure
Split system and single package air condi 13.0 SEER ARI 210/240
tioner, air cooled
Space constrained product-air conditioner 12 SEER ARI 210/240
Through-the-wall air conditiongair 10.9 SEER ARI 210/240
cooled, split system (before Jan. 23, 2010)
12.0 SEER
(as of Jan. 23, 2010)
Through-the—-wall air conditiongair 10.6 SEER ARI 210/240
cooled, single package (before Jan. 23, 2010)
12.0 SEER
(as of Jan. 23, 2010)
Split system and single package air cendi 12.1 SEER ARI 210/240
tioner, water and evaporatively cooled
Split system and single package heat pump, 13.0 SEER 7.7 HSPF ARI 210/240
air cooled
Through—-the-wall air conditioner and heat 10.9 SEER 7.1 HSPF ARI 210/240
pump-split system (before Jan. 23, 2010) (before Jan. 23, 2010)
12.0 SEER 7.4 HSPF
(as of Jan. 23, 2010) (as of Jan. 23, 2010)
Through-the-wall air conditioners and heat 10.6 SEER 7.0 HSPF ARI 210/240
pumps-single package (before Jan. 23, 2010) (before Jan. 23, 2010)
12.0 SEER 7.4 HSPF
(as of Jan. 23, 2010) (as of Jan. 23, 2010)
Space constrained products—heat pumps 12 SEER 7.4 HSPF ARI 210/240
Water source, heating mode,*&8entering 4.2 COP ARI/ASHRAE
water 13256-1
Groundwater source, heating mode{ B0 3.6 COP ARI/ASHRAE
entering water 13256-1
Ground source, heating mode,”82 3.1 COP ARI/ASHRAE
entering water 13256-1

History: CR 08-043cr. Register March 2009 No. 636ff. 4-1-09; correction in (1) made undef8.92 (4) (b) 7.Stats.Register December 20No. 672

SPS 322.46 Replacement furnace and boiler effi - watergage across the entire system, including the manufasturer
ciencies. (1) A replacement furnaci existing construction air handler enclosure, to have air leakage less than 10 pefcent
may meet only the prevailing federafiefency standargrovided thefurnacemanufactures rated air flow across the blower at high
the duct distribution system is sealed and teste6.02 inches speed.
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Note: 0.02 inches water gage is equal to approximately 25 pascals. racy of thecompliance software tools conform to the provisions
(2) A replacement boiler in existingonstruction may meet of this subchapter shall be provided to the inspector
only the prevailing federal standapdovided there is no installed Note: REM/Rate is an acceptable software program for determining compliance
circulation pump lager thant/g horsepower and no circulation With this section. ]
pumpruns continuously (2) CompLANCE REPORT. Compliance software tools shall
History: CR 08-043cr. Register March 2009 No. 636f. 4-1-09. generatea report that documents that the proposed design has
annualenegy costs less than or equal to the annualggneosts
SPS 322.47 Equipment requirements. (1) Mechani- of the_standard reference de_sign_. The C(_)mpliance documentation
cal ventilation outdoor air intakes and exhausts shall have aushallinclude all of the following information:
matic or gravity dampers thatose when the ventilation system (a) Address of the dwelling.
IS not operating. (b) 1. Aninspection checklist documenting the building-com
(2) Snowmelt systentontrols. Snow— and ice—melting sys ponentcharacteristics of the proposddsign as listed inable
tems, supplied through engy service to the building, shall 322.53-1.
include automatic controls capable of shutting tife system 2. The inspection checklist shall show the estimated annual
whenthe pavement temperature is abovéband no precipita  energycost for both the standard reference design angrthe
tion is falling and an automatic or manual control that will allososeddesign.

shutoffwhen the outdoor temperature is abover40 (c) Name of individual completing the compliance report.
History: CR 15-041cr. Register December 2015 No. 72(. 1-1-16. . .
(d) Name and version of the compliance software tool.
SPS 322.48 Indoor Pools. Indoor pools shall be pro (3) ADDITIONAL DOCUMENTATION. The inspector may require
vided with enegy—conserving measures in accordance with all eny of the following documents:
the following: (a) Documentatiorf the building component characteristics
(1) PooL HEATERS. All pool heaters shall be equipped with of the standard reference design.
readily accessible on-bBwitch to allow shutting défthe heater (b) A certification signed by the builder providing the building
without adjusting the thermostat setting. Pool heaters firathby componentcharacteristicof the proposed design as given in
ural gas shall not have continuously burning pilot lights. Table322.53-1.
(2) TIME SWITCHES. (a) Except where allowed in paﬁg) and  History: CR 08-043cr. Register March 2009 No. 636ff. 4-1-09; correction
(c), time switches thatan automatically turn band on heaters @) (). (3) (b) made under3.92 (4) (b) 7.Stats. Register December 20No.
and pumps according to a preset schedule shall be installed on

swimmingpool heaters and pumps. SPS 322.53 Calculation procedure. (1) GENERAL.
(b) Where public health standards require 24-hour punfgxceptas specifically allowed under this section, the standard ref
operation time switches are not required. erencedesign and proposed design shall be configured and ana

(c) Where pumps are required to operate solar- and wastézed using identical methods and techniques.
heat-recoverypool heatingsystems, time switches are not (2) REFERENCEAND PROPOSEDDESIGNS. The standardefer
required. encedesign and proposed design shall be configured and analyzed

History: CR 15-041cr. Register December 2015 No. 72(f. 1-1-16. asspecified by @ble 322.53-1. dble 322.53-1 shall include by

o ) o referenceall notes contained inable 322.31-1.
SPS 322.49 Lighting Equipment. A minimum of 50

the | . N i led liahting fi (3) CaLcuLATION sOFTWARETOOLS. Calculation procedures
Fs)ﬁglzlebr:et r?ig;l—ea‘i gggsl;%gsrmanem y Installed lighting Tixturesseto comply with this section shall be capable of calculating the

e k annualenegy consumption of all building elements thatfelif
History: CR 15-041cr. Register December 2015 No. 7. 1-1-16. betweenthe standard referencesign and the proposed design
SubchapterVI — Simulated Performance Alternative ~andshall include the following capabilities: )

(@) Computer generation of the standard reference design
SPS 32250 General. Thissubchapter establishes criteriausingonly the input for the proposed desigrhe calculation pro
for compliance using simulated eggrperformance analysis. ceduremay not allow the user tlirectly modify the building com
The analysis shall include heating, cooling, and service wategnentcharacteristics of the standard reference design.
heatingenegy only. (b) Calculation ofvhole—building sizing as a single zone for

History: CR 08-043cr. Register March 2009 No. 636f. 4-1-09. the heating and cooling equipment in the standard reference
designresidence in accordance withS2S 322.40 (3)

(c) Calculations that account for théeets of indoor and out
oor temperatures and part-load ratios on the performance of
lessthan or equal to the annual egpyecost of the standard refer heating ventilating and air conditioning equipment based on cli
encedesign. mateand. equnpment.sllzu?g. . o

History: CR 08-043cr. Register March 2009 No. 636f. 4-1-09. (d) Printed code éitial inspection checklist listing each thfe

proposediesign component characteristics froablE 322.53-1
SPS 322.52 Documentation. (1) CompLIANCE soFF  determinedby the analysis to provide compliance, along with
WARE TOOLS. Documentation verifying that the methods and acctheir respective performance ratings.

SPS 322.51 Performance-based compliance. Com
pliancebased on simulateenegy performance requires that ay
proposediwelling be shown thave an annual emgr cost that is
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SPS 322.53 WISCONSINADMINISTRATIVE CODE 70

TABLE 322.53-1
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS

Building Component Standard Reference Design Proposed Design
Above-grade walls Type: mass wall if proposed wall is mass; other
wise wood frame As proposed
Gross area: same as proposed As proposed
U-Factor: from &ble 322.31-2 As proposed
Solar absorptance = 0.75 As proposed
Emittance = 0.90 As proposed
Basement and Type: same as proposed As proposed
crawlspace walls Gross area: same as proposed As proposed
U-Factor: from &ble 322.31-2 with insulation
layer on interior side of walls As proposed
Above—grade floors Type: wood frame As proposed
Gross area: same as proposed As proposed
U-Factor: from &ble 322.31-2 As proposed
Ceilings Type: wood frame As proposed
Gross area: same as proposed As proposed
U-Factor: from &ble 322.31-2 As proposed
Roofs Type: composition shingle on wood sheathing As proposed
Gross area: same as proposed As proposed
Solar absorptance = 0.75 As proposed
Emittance = 0.90 As proposed
Attics Type: vented with aperture = Zfrer 300
ceiling area As proposed
Foundations Type: same as proposed As proposed
Doors Area: 40 £ As proposed
Orientation: North As proposed
U-Factor: same as fenestration froable
322.31-2 As proposed
Glazingt Total are8=
(a) The proposed glazing area; where the pro
posed glazing area is less than 18% of the
conditioned floor area As proposed
(b) 18% of the conditioned floor area; where the
proposed glazing area is 18% or more of the
conditioned floor area
Orientation: equally distributed to four cardinal
compass orientations As proposed
U-Factor: from able 322.31-2 As proposed
SHGC =0.40 As proposed
Interior shade fraction:
Summer (all hours when cooling is required) £
0.70 Same as standard reference désign
Winter (all hours when heating is required) =
0.85
External shading: none As proposed
Skylights U-Factor: from &ble 322.31-2 As proposed
Thermally isolated None As proposed
sunrooms
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SAFETY AND PROFESSIONAL SERICES

SPS 322.53

TABLE 322.53-1 (Continued)
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS

Building Component

Standard Reference Design

Proposed Design

Air exchange rate

Specific Leakage Area (SLA}¥ 0.00036
assuming no engy recovery

For residences that are not tested, the same as
the standard reference design;

For residences without mechanical ventilation
that are tested in accordance with ASHRAE
119, Section 5.1, the measured air exchange
rate® but not less than 0.35 ACH;

For residences with mechanical ventilation that
are tested in accordance with ASHRAB1
Section 5.1, the measured air exchangé rate
combined with the mechanical ventilation
ratd, which may not be less than 0.01 XACF
+ 7.5 X (N br + 1) where:

CFA = conditioned floor area

N br = number of bedrooms

Mechanical ventilation

None, except where mechanical ventilation is

specified by the proposed design, in which case:

Annual vent fan engy use: kWh/yr = 0.03942 X
CFA + 29.565 X (N br + 1) where:
CFA = conditioned floor area
N br = number of bedrooms

As proposed

Internal gains

IGain = 17,900 + 23.8 x @F+ 4,104 X N br
(Btu/day per dwelling unit)

Same as standard reference design

Internal mass

An internal mass for furniture and contents of 8
pounds per square foot of floor area

Same as standard reference design, plus any
additional mass specifically designed as a-ther
mal storage elemehbut not integral to the
building envelope or structure

Structural mass

For masonry floor slabs, 80% of floor area-cov
ered by R-2 carpet and pad, and 20% of floo
directly exposed to room air;

For masonry basement walls, as proposed, but
with insulation required byable 322.31-2
located on the interior side of the walls;

For other walls, for ceilings, floors, and interior
walls, wood frame construction

As proposed

As proposed

As proposed

Heating system®!

Fuel type: same as proposed desidiciehcies:
Electric: air-source heat pump with prevailing
federal minimum diciency;
Nonelectric furnaces: natural gas furnace in
accordance with dble 322.31-3;

Nonelectric boilers: natural gas boiler in aceor

ance with &ble 322.31-3;

Capacity: sized in accordance with section SF
322.40 (3)

As proposed
As proposed
As proposed
As proposed

PS
As proposed

Cooling system§:

Fuel type: electric

Efficiency: in accordance with prevailing federa
minimum standards

Capacity: sized in accordance with section SPS
322.40 (3)

As proposed
As proposed

As proposed

Service Vdter Heating"K

Fuel type: same as proposed design

Efficiency: in accordance with prevailing federa
minimum standards

Use: gal/day = 30 + 10 X N br

Tank temperature: 126

As proposed

As proposed
Same as standard reference
Same as standard reference
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SPS 322.53 WISCONSINADMINISTRATIVE CODE 72

TABLE 322.53-1 (Continued)
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS

Building Component Standard Reference Design Proposed Design
Thermal distribution A thermal distribution systemfafiency (DSE) of
systems 0.80 shall be applied to both the heating and | Same as standard reference design, except as
cooling system étiencies specified by @ble 322.53-2
Thermostat Type: manual, cooling temperature set point =
78°F; heating temperature set point =58 Same as standard reference design

a Glazing shall be defined as sunlight-transmitting fenestration, including the area of sash, curbing or other framing elements, that enclose conditioned space. Glazing
includes the area of sunlight-transmitting fenestration assemblies in walls bounding conditioned basements. For doors where the sunlight-transmitting opening is less
than 50% of the door area, the glazing area is the sunlight transmitting opening area. For all other doors, the glazing area is the rough frame opening area for the door
including the door and the frame.

b For residences with conditioned basements, R-2 and R-4 residences and townhouses, the following formula shall be used to determine glazing areaA AF = As X F
X F where:

1. AF = Dtal glazing area.

2. As = Standard reference design total glazing area.

3. FA = (Above-grade thermal boundary gross wall area)/(above—grade boundary wall area + 0.5 x below—grade boundary wall area).

4. F = (Above-grade thermal boundary wall area)/(above—grade thermal boundary wall area + common wall area) or 0.56, whichever is greater

And where:

5. Thermal boundary wall is any wall that separates conditioned space from unconditioned space or ambient conditions.
6. Above—grade thermal boundary wall is any thermal boundary wall component not in contact with soil.

7. Below-grade boundary wall is any thermal boundary wall in soil contact.

8. Common wall area is the area of walls shared with an adjoining dwelling unit.

¢ For fenestrations facing within 15 degrees of true south that are directly coupled to thermal storage mass, the winter interior shade fraction may be increased to 0.95 in
the proposed design.

d Where Leakage Area (L) is defined in accordance with Section 5.1 of ASHFA&EN# where: SLA = L/GFwhere L and Ck are in the same units.

e Tested envelope leakage shall be determined and documented by an independent party approved byfittial cddieuoly calculations as specified in the 2005
ASHRAE Handbook of Fundamentals, Chaf@érpage 27.21, Equation 40, Sherman—-Grimsrud model, or the equivalent shall be used to determimgy foadser
resulting from infiltration.

f The combined air exchange rate for infiltration and mechanical ventilation shall be determined in accordance with Equation 43 of 2005 ASHRAE Handbook of Funda
mentals page 27.23 and the “Whole—housatNation” provisions of 2005 ASHRAE Handbook of Fundamentals, page 27.18 for intermittent mechanical ventilation.

g Thermal Storage Element means a component not part of the floors, walls or ceilings that is part of a passive solar system, and that provides thermal storage such as
enclosed water columns, rock beds, or phase-change containers. A thermal storage element must be in the same room as fenestration that faces within 15 degrees of
true south, or must be connected to a room with pipes or ducts that allow the element to be actiegly char

h For a proposed design with multiple heating, cooling or water heating systems dsiegifiel types, the applicable standard reference design system capacities and
fuel types shall be weighted in accordance with their respective loads as calculated by accepted engineering practice for each equipment and fuel type present.

i For a proposed design without a proposed heating system, a heating system of 90% annual fuel utilization shall be assumed for both the standard reference design and
proposed design. For electric heating systems, the prevailing federal minifraiemey air—source heat pump shall be used for the standard reference design.

j For a proposed design home without a proposed cooling system, an electric air conditioner with the prevailing federal rfizienaynséfll be assumed for both the
standard reference design and the proposed design.

k For a proposed design with a non—storage—type water haa@rgallon storage—type water heater with the prevailing federal minimugy éaetor for the same
fuel as the predominant heating fuel type shall be assumed. For the case of a proposed design without a proposed wé@rdealltrrstorage—type water heater
with the prevailing federal minimumfediency for the same fuel as the predominant heating fuel type shall be assumed for both the proposed design and standard
reference design.

TABLE 322.53-2
DEFAULT DISTRIBUTION SYSTEM EFFICIENCIES FOR PROPOSED DESIGNS?2

Distribution System Configuration and Condition Forced Air Systems Hydr onic System8
Distribution system components located in unconditioned space 0.80 0.95
Distribution systems entirely located in conditioned space 0.88 1.00
Proposed “reduced leakage” with entire air distribution system logated 0.96 —
in the conditioned spage
Proposed “reduced leakage” air distribution system with compongnts 0.88 —
located in the unconditioned space
Ductless systerfis 1.00 —

aDefault values given by this table are for untested distribution systems, which must still meet minimum requirements for duct system insulation.
b Hydronic systems means those systems that distribute heating and coolyygdéeetly to individual spaces using liquids pumped through closed loop piping and
that do not depend on ducted, forced air flows to maintain space temperatures.
¢ Entire system in conditioned space means that no component of the distribution system, including the air handler unit, is located outside of the conditioned space.
d Proposed “reduced leakage” means leakage to outdoors not greater than 3 cfm Bef t@@ditioned floor area and total leakage not greater than 9 cfm pef 100 ft
of conditioned floor area at a pressurdatdintial of 0.02 inches.g. across the entire system, including the manufa¢suaérhandler enclosure.offll leakage of not
greater than 3 cfm per 10@ faf conditioned floor area at a pressurédetiénce of 0.02 inches.gv across the entire system, including the manufacsuaarhandler
enclosure, shall be deemed to meet this requirement without measurement of leakage to the outdoors. This performance shall be specified as required in the construc
tion documents and confirmed through field—testing of installed systems as documented by an approved independent party
e Ductless systems may have forced airflow across a coil but may not have any ducted airflows external to the maraifdctundier enclosure.

History: CR 08-043cr. Register March 2009 No. 636f. 4-1-09; correction in (2)33) (b), (d), Bble 322.53-1 made under18.92 (4) (b) 7.Stats.Register December
2011No. 672

Published under s. 35.93, Stats. Updated on the first day of each month. Entire code is always current. The Register date on each page
RegisterMay 2016 No. 725 is the date the chapter was last published.


http://docs-preview.legis.wisconsin.gov/document/statutes/35.93
http://docs-preview.legis.wisconsin.gov/document/statutes/35.93
http://docs-preview.legis.wisconsin.gov/document/statutes/ch.%2027
http://docs-preview.legis.wisconsin.gov/document/cr/2008/43
http://docs-preview.legis.wisconsin.gov/document/register/639/b/toc
http://docs-preview.legis.wisconsin.gov/document/statutes/13.92(4)(b)7.
http://docs-preview.legis.wisconsin.gov/document/register/672/b/toc
http://docs-preview.legis.wisconsin.gov/document/register/672/b/toc

