6/6/01

-+ Figure 63.1015-4
Altemate Component Package

ACP Table C

Exteriqr Waﬂ
Yo

Shading -
Caeﬁ"’ c:erst

Range _' o
8C

qu Range: -

Part {3‘5 Maxnmum thdcw Area/ Gmss Exterior Wail Area

: 060

to

| 056 f g

655 ] 0.50
to- | to. |
0.51 | 0.46

{)45

<0.40

Tomoaon T

0:20.-

1021

10221

022

D23

£ 070°067 |

023

024

025 1

026

023

025 [

036

0.27 |

0.28

| 0860- 051:’-- o

25

10.27

055

030

032"

7027

|:0:29]

0.32-

034

037

T ':0,5-0;_';' Q'ﬁ __

019

0:20. | ¢

0.21

0221

0.23

I o070-067 |

022 |

023

0,247

0.25

0.061100.070 |

0.60:-0.51 )

022.

025 |

0.26

0.28

0.50-041 o _

024

0:26 .

0.27. .

0.29 ] |

0.31

<040

0,28

0,28

+0.30 .

0.35

080-071

018

019

0.20

0.21

.22

070-061

=020

{021

0.22

0.23

0.24

0071100080 .|

0.80-0.51 ).

0.21

023 |

0,25

0.26

0.27

. 0:50-041

023 .

0.25-

026 |

0.28

] '1.0:30

025 ]

0.34.

0.081 to 0.090

TB80.071

F0A7

018

019

“0.20

021

0.70 - 0.61

019

020 | 0.21 .

022

0.23

0.80~0.51

0.20 .

0227 0.23

0.24

0.26

~0:B80-041

£022

0.23

0.25

027 .

0.29

0.28

0.30

0.33

Part 32 Gther Cnteria :

Roof Max UG = 0.049"

" Wall'and Ceiling Adjacent to

Unconditioned Space

. Floor Qver.Unconditioned:

“Space Max U, =0.040

Wil Beicw Grade
Min R-Value = 11

<040

63C-25

0.24 |

Part C3 ‘Unheated Slab-On-Grade

. Minimum R-Value

tnsu a‘tlon

| Length of in_su ation .

Qrientation - 247

36"

48"

Horizontal

R=18

R=15

R=11

_VVertical

R=8 | R=6

R=4




Comm 63.1016 System standards option. To comply with the system standards for
building envelope thermal performance, the building shall comply with section 8.6 of
ASHRAE standard 90.1 or with the system analysis design specified in IECC section 806
applied to the thermal envelope alone. Building site climate data shall be determined using
Wisconsin division of state energy statistics or other source acceptabie to the department.

\fate Scctl:m 8 6 cf ASHRAE 9{3 1 Standard reqmzes use’ of the 1atast version of the ENVSTD computer
program, whlch is the computer pregrazn mciucieci in the ASHRAE 90.1 Standard to evaluate an envelope trade-
off. : : o : B

Note: ComCheckuEZ isa computar ;amgra.m that may be used only for determining huﬂdmg envelope
compliance. The ComCheck-EZ computer program may be downloaded at:..
htip://wwyw.eren.doe.gov/buildings/codes. standards/buildings/com’” download html. The federai Department of
Energy has issued a computer package called: ComCheck-Plus, which establishes trade-offs between the building
envelope, lighting, and HVAC equipment; however, this program has not been-approved for use in- Wisconsin
since szsconsm 8 hgh%:mg allowanccs are not ﬁw same as. these mciucfed inthe p:ogram

Cumm 63 1{317 Bemgn cnterla. (1) THERMAL PERFORMANCE (a) Except as
provided in par. (b} the: thermal performance values for the exterior envelope of buildings or
areas of buildings that are warehouses that meet the criteria of s. Comm 63.1014 (3), or that are
factories shall not exceed the values in Table 63.1017-1. The calculation procedures of s.
Comm 63.1019 shall be ased to show comphance '

Table 63 1017-1 s
Thermal Perfarmance Values =

Numbﬁr of Si"orxes : o Thermal Perfom}ance Values*

4 o o 13
5.7 B 16
8-12 . S 18
13-20 _ 20
Over20 = . .. ) 21

*Expressed in Bm/heur/square foot of above-grade exterior envelope. See 8. Camrn 63.1023 (2} and (3) for design
condifions.

(b) The thermal performance values speciﬁed in par. {a) may be increased or decreased
provided the U-value for other components is decreased or increased so the total heat gain or
loss for the‘entire building envelope and floor area does not exceed the tgtal heat ‘gain or loss
resulting from confonnance to the vaiues spemﬁed in this section..

#3] FLOORS OVER UNCON]DITIONED SPACES. The overall heat transmission
coefficient (U-value) for floors of heated or mechanically cooled. spaces over mlcondztmned
spaces shall not exceed 0.08 Btwh- fOF,
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(3) SLAB-ON-GRADE PER}METER INSULATION. For slab—on—grade floors with
or without a grade beam, a foundation bearing wall or a foundation frost wall, the thermal
resistance of the insulation around the perimeter of the ﬂaor shall not be less than the values
shown in Table 63.1017-2. The insulation shall extend 48 inches in the vertical or horizontal
direction or combination thereof with a total dimension of 48 inches. Slab—on grade perimeter
insulation shall be moisture resistant. .~ :

Table 63.1017-2
Perimeter Insulation Requirements’ .

Slab-on-grade
Perimeter Insulation Zone | Zone 2 Zone 3 Zone 4
R = °pft*: Hour © 1 Unheated Slabs | 6.7 1 62 59 52
‘Bt | Heated Slabs’ 93 | 90 8.6 8.2

' See Fig. 63.1023 for zone definitions. -
* Heated slabs have pipmg, duct work or other heat distribution system cemponents embedded in or under them.

Comm 63 1018 Materml pmpertles (1) ASHRAE FUNDAMENTAL DATA Except
as specified in sub. (2), when available, information on thermal properties, performance of
building envelope sections, and components and heat transfer shall be obtained from ASHRAE

Handbook of Fundamentals.

(2) EXCEPTIONS. (a). Laboratory or field test measurements. When the information
is not available from ASHRAE Handbook of Fundamentals, the data may be obtained from
laboratory or field-test measurements. If laboratory or field test measurements are used for
. envelepe heat Iransmlsswn, thf:y shall be obtamefi usmg one of the. foﬂowmg test methods

1 ASTM C1’77 Test method by guarded hot plate apparatus

2. ASTM C518, Test method by means of the heat flow meter apparatus.

3. ASTM €236, Standard test method by means of a guarded hot box.

4, ASTM €976, Standard test method by means of a calibrated hot box.

5. ASTM (3335, Test method of horizontal pipe insulation.

(b)) F oam plastic insulation. F’D}C feam plastic insulations that use a gas other than air as
the insulating medium, laboratory or field tests shall be conducted on representanve samples
that have been aged for the equivalent of 5 years or until the R-Value has stabilized. The tests

shall be conducted by an independent third party and shall be submitted for dapartment product
review and approval in accordance with ch. Comm 61,
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(c) Masonry or conicrete units. 1. Integraily msuiated concrete masonry systems
within the scope of the National Concrete Masonry Assemataon (NCMA) shall be evaluated for
the thermal perfonna.nce of the masonry or concrete umts m accordance with: one of the -
foliowmg e PELES :

a. Use the NCMA Evaluation Procedures for thc hltegraiiy~1{nsuiated Concrete
Masonry Walls.

b. Use of default values as approved by the department ‘may be used. No extrapolations
or mterpolatmns are allowed. e _

2. All other concrete or masom‘y units not within the: scepe of the NCMA Evaluation
__Procedures shall compiy with- one of the foﬂowmg methods for determmmg the thermal
perfonnance of the assembly or system o : :

a. Use default vafiues as apprcved by the department No extrapolations or
mterpoiatwns are aliowed . RS : L :

5. Venfy thermal performance through a laboratory or ﬁeid test measurements
specified in par (a). -

‘¢ Use the-department matenal approva} process as speczﬁed i ch Comm 61 to
determme the U~fact0r - : : T PR

Cﬂmm 63 11}19 Reqmred calculatlcn procedures (1) GENTE}RAL The followmg
precedures shall be used to calculate the thermal performance of above— and below——grade
envelope sections of any building that is heated or mechanically cooled.

(2) OVERALL THERMAL TRANSMITTANCE (U,). The overall thermal -
transmittance of the building envelope assembly shall be calculated in accordance with the

following equation:
Up = LUjAj/A = (U1A] TUgAy +# =« » + UnAn)/Ag

where:

U, =The area-weighted average thermal transmittance of the gross area of an envelope
assembly; that is the exterior wall assembiy including fenestratwn and doors the roof and
ceiling assembly, and the floor assembly, Btu/h-ft’°F. '

A,=The gross area of the, envelepﬁ assembly, i '
U; =The thermal transmittance of each individual path of the enveiepe asscmbiy, for example,
the opaque portion of the wall assembly, Btu/h-f*-°F. U, also equals 1/R; where R; is the total
resistance to heat flow of an individual path through an envelope assembly.

A;=The area of each individual element of the envelope assembly,
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- (3) THERMAL TRANSMITTANCE (U; ) OF AN INDIVIDUAL PATH THROUGH
AN ENVELOPE ASSEMBLY. The thermal transmittance of each envelope shall be
determined with consideration of all major series and parallel heat flow paths through the
elements of the assembly and film coefficients. Compression of insulation shall be considered
in determining the thermal resistance. ' : .

(a) Thermal transmittance of opague elements. The thermal transmittance of opaque
elements of assemblies shall be determined using a series path procedure with correction for the
presence of parallel paths within an element of the envelope assenibly such as wall cavities
with parallel paths through insulation and studs. An acceptable procedure shall be used, as
_speciﬁed in Figure 63.1 0:1-9~.-1. Figure 63.1019-2 illustrates a typical roof assembly.

Flgure 63 1019-1 Calcuiation Procedures for Evaluatzng Majer Series
. and Parallei Heat Flow Paths '

Acceptabie Procedures for Deterrmmng Ui for Opaque Elements

Sides _

Paraliel Path Correction Factor -
s.'Comm 63. 1619 (2)(&) 1.b.
Zone Method -+

s. Comm 63.1019 (2)(a) 1.d.

‘Sheathing - Frazmng

e Metal Nonmetal
Metal on Oneor - Tests - _ Tests -
Both Sides 1 s. Comm 63.1019 (2)(a) 1.a. s. Comm 63.1019 (2)(a) 1.a.

'- Thermal Bridges - i Series or Parallel Path -

s-Comm 63.1019 (2)(2) L.c. 5. Comm 63.1019 (2)(a) 2.
Nonmetal on Both | Tests - Tests -

' s. Comm 63.1019 (2){a) 1.a. s. Comm 63.1019 (2)(a) 1.a.

Series or Parallel Path -
8. Comm 63.1019 (2)(&) 2.
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Flgure 63 1919-2 Calcalatmn Procedure for Thermal Remstance
of a Typtcal Roof Assemhly

CONSTRUCTION / 1

EQUIVALENT CIRCUIT

R;

3 .3:.

R;

Rs

[] Reaviy

Ry

‘Where 1/R¢ = (1 - % joist) + % Joist or Re =R cavity X Fg
R cavity R joist
Re is the equivalent resistance of the element contacting the parallel path. Fg is the
parallel path correction factor.

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

a. Using results from laboratory or field-test measurements where one of the
procedures specified in s. Comm 63.1018 is used.

b. Using the thermal resistance of those roof and wall assemblies listed in Tables
63.1019-1 and 63.1019-2 shall be corrected using the following parallel path correction factor
procedure:

Considering the total resistance of the series path:
U' = ith
R¢=Ri+Re
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where:
R; = The total resistance of the envelope assembly.
R; = The resistance of the series elements (for 1 = 1 to n) excluding the parallel path
element(s) : S
Re = The equivalent resistance of the element containing the paraliel paih the value of
| Re 1 '
Rg= R~vaiue of insulation x F¢

The Parallei Path Correction Factors (F) may be obtained from tests conducted using

procedures hsted in s. Comm 63.1018. Parallel Path Correction Factors for some envelope
assemblies are listed in Tables 63.1019-1 and 63.1019-2.

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

d. For elements other than those covered above, the zone method described in the
ASHRAE Handbook of Fundamentals shall be used for calculation.

Table 63.1019-1

_ - Roofs -
" Parallel Path Correction Factarsa

Bridged 0 51010 1 15 | 20 ] 25 | 30 | 35 | 40 | 45 | 50 | 55
R-Value . |- -
Correction | 1.0 | 0961 0.92{0.88 {085 0.81 ] 0.79 | 0.76 { 0.73 | 0.71 } 0.69 | 0.67
Factor
2 Table values are based upon metal trusses with 4-foot spacing that penetrate the insulation, and 0.66-inch
diameter cross members every 1 foot,
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Table 63.1019-2

“‘Wall Sections With Metal Studs
Parallel Path Correction Factiors

Size of | Gauge of | Spacing of Cavity Caorrection | Effective Framing/Cavity
Members Stud® Framing, Insulation Factor R-Values
in. R-Value L
2x4 11816 .. 16o0.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
s RN - R-15 - 0.52. R-7.8
2x6 18-16 16 0.c. R-19 0:37 « - R-7.1
oy : i R-21 0.35 R-7.4
2x6 - 18-16 240.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
2x 8 18-16 24 0.c. R-25 0.38 R-9.6

* These factors can be applied 1o metal studs of this gauge or thinner.

2. For assemblies containing nonmetal framing, the Uj shall be determined from one of
the laboratory or field test measurements specified in s. Comm 63.1018 or from the ASHRAHE
series-parallel method. Formuias in the ASHRAE Handbook of Fundamentals, shall be used
for these calculations.

3. The opaque portions of doors shall be considered to be a part of the opaque wall
assembly in the calculation of the average thermal transmittance. The thermal transmittance of
the entire opaque door assembly including the frame shall be included in the calculation.

(b)-TkermaZ transmittance of. fenész‘ratian. Values of Uy shall be determined using one
of the following methods:

1. The National Fenestration Rating Council (NFRC) 100 Procedure for Determining
Fenestration Product U-Factors. The thermal performance values shall be certified through the
NFRC Fenestration Thermal Performance Rating Certification and Labeling Program as
described in the NFRC Product Certification Program LAP 1, PCP 1, and CAP 1.

2. The values for the appropriate product type given in IECC Table 102.5.2 (1) may be
used.

Note: In order to use the component standards option of s. Comm 63,1015, the U-value of fenestration
must be 0.60 or less.
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(4) GROSS AREA OF. ENVELOPE COMPONENTS: (2) Roof assembly. The gross
area of'a roof assembly consists of the total surface of the roof assembly exposed to outside air
or unconditioned spaces. The roof assembly shall be considered to include all roof or ceiling
components through which heat may flow between indoor and outdoor environments including
skyhght surfaces but exciudmg service openings. For thermal transmittance purposes when
return dir ceiling plenums are employed, the roof or ceiling assembly shall not inchude the
reszﬁtance of the ceﬂmg or the pienmn s;:aace as part of the total resistance of the assembly.

(b) Fioar assembly The gross area caf a floor assembly over outside or unconditioned
spaces consists of the total surface of the floor assembly exposed to outside air-or -
unconditioned space. The floor assembly shall include all floor components through whmh
heat may ﬂow between mdoor and: outdoor or unconditioned space environments.

(o) Extenor walls The gross area of exterlor walls enclosmg a-heated or cooled space is
measured on the exterior and consists of the opaque wall including between floor spandrels,
pempheral edges of ﬂeonng, wmdow areas mcludmg sash and door areas, but exciudmg vents,

O“rﬁies and pipes

(5) SHADING COEFF ICIENTS The shadmg coefficient (SC, ) for fenestration shall
be obtamed from the ASHRAE Handbook of Fundamentals or from manufacturer’s test data or
from IECC section 102 5.2, SCx is the shadmg coefficient of the fenestration mcludmg
ﬁermaner%f}y installed internal and external shadmg devices but excludmg the effect of external
shading projections, which is calculated separately. The shading coefficient used for louvered
shade screens shall be determined usmg a proﬁie angle. of 30" as found in the ASHRAE
Handbeok of Fu amenmis : S -

Pﬂf.éi#f]?fi}i}iﬁinen:t:éﬁd"Systems "

Cﬂmm 63. 1929 Mipimum equipment efficiencies. (1) Space heating or cooling
eqmpmeni ihat is not covered by 10 CFR Part 430, Energy Conservation Program for
Consumer. Products shall have a minimum efﬁcnency at the speczﬁed ratmg condltaons not less
than the vaiues gwen in ASH&'&E 90 1, sechon 10. 4 1. :

(2) Equlpment ratmgs shaﬂ be cerﬁﬁed under a natmnally reco gnized certification
program or rating procedure or by data furnished by the equipment manufacturer to show
compliance with the minimum efficzency requirements.

_ _the;_.’_}fiig;fqiiqmg.éar_ti’ﬁcé_ti@n pmgramsa:e acaeptéd 'by.thc_ defiartmgﬁt: Gas Appi;ia_x_me and
Manufacturers Association (GAMA) and A’ix—tc_‘_}n_i;iit_icnipg and Reﬁ‘igg'rgtiéz_i Institute (ART).

3) Compliance with minimum efficiency requirements specified for HVAC equipment
shall mclude compliance with part-wlsaad requirements where indicated as well as standards for
full-load requirements. The part-load efficiency shall be determined as specified in ASHRAE

(4) Space heating or cooling équipmen’t used to provide additional functions, such as
water heating for plumbing, as part of a combination or integrated system shall comply with
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minimum perfonnance reqmrements for the appm;mate space heatmg or coohng e,qmpmeni
category S ey : SIS -

{8} Equipment prowémg Water heatmg for plumbmg that is: used to prowde addﬂmnai
functmns such asspace heating, as part of a:.combination or integrated system:shall comply
with minimum- performance reqmrements fer water hea’smg equ;pment as specaﬁed in s. Comm
84.20 (5) (n). : . _ : _ S _

- (6) Combination space and plumbing water heatmg eqmpment shall compky with IECC
sectmn 504 2.2 and S. Comm 63 0504 (1) _ ST :

N ote: See ch Cem:m 64 fer aéchtmnal regum:men{s for combmed systems _

- (7) Equipment-that i zs net used for comfort cooling.or comfort heatmg is exempt from
the energy efﬁmency reqmrements of this chapter o : e o

I\ote Ormssmn Gf minimum perfomzance rcquzremﬁnts fcr certam cIasses of HVAC equzpment does not
preclude use of that equipment. :

Comm 63. 1021 F;eidwassembled eqn:pment and compeneuts When campenents,
such as 1ndoor or outdoor coils, from more than one manufacturer are used as parts of air—
conditioning or heating équipment, component efﬁmencws shall be spemﬁed based on data
provzded by the componeni‘ manufacmrers '

Comm 63 1022 Heat pump equipment controls Controls for heat pumps eqmpped
with supplementary heaters that are installed in resadennai buildings shall comply with ITECC
section 503.3.2.3, and controis for eqmpmem mstai}ed m commermai bmldmgs shall comply
with TECC sections 803.3.3.1.1.

Comm 63.1023 Load ca}culatmns for smng (1) CALCULATION PROCEDURES.
Heating and cooimg system design Toads for the purpose of sizing systems and equipment shall
be determined in accordance with the procedures described in the ASHRAE Handbook of
Fundamentals, or a similar computation procedure approved by the department For those
design parameters addressed in subs. (2) to {6) the valizes specnﬁeé shail be used.

Note: This section does not require the mstaila‘ﬂon of coolmg equipmeni

(2) INDOOR DESIGN CONDITIONS. The winter indoor des1gn temperature is
specified in Table 64.0403. When air condmonmg is prcmde{i n accordance with ch. Comm
64, the summer indoor desi. gn temperature is 78°F or lower. '

3 OUTDOOR DESIGN CONDITION S. Wmtﬁr maximum and summer mlmmum for
outdoor design temperatures shall be taken from Figure 63.1023.

Note: Systems may be designed for colder winter temperatures or for warmer summer ternperatures.
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Figure 63.1023
Outdoor Design Conditions
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{(4) VENTILATION. Outdoor air ventilation loads shall be based on ventilation rates
specified in ch. Comm 64. '

(5) ENVELOPE. Envelope heating and cooling loads _Shail be based on envelope
characteristics such as thermal conductance, shading coefficient, and air leakage consistent
with the values used to demonstrate compliance with this subchapter, Part 3, building envelope.

(6) LIGHTING. Lighting loads shall be based on actual design lighting levels or power
budgets consistent with subch. III, Part 5. Lighting loads may not be included for the purpose
of calculating design heating loads.

Comm 63,1024 SyStem and equipment sizing. HVAC systems and equipment shall be
sized to provide the minimum space and system loads calculated in accordance with s. Comm
63.1023. Heating and cooling eqmpment and systems shall meet the minimum efficiencies in
IECC Table 803.2.2 (1)

Comm 63.1026 Temperature controls, (1) SYSTEM CONTROL. Each HVAC
system shall include at least one temperature control device.

(2) ZONE CO‘\TTROLS. (a) Individual thermostatic controls. 1. ‘General.” Except as
provided in subd. 2., the supply of heating and cooling energy to each zone shall be controlled
by individual thermostaﬁc controls responding to temperature within the zone.

2. ‘Exceptions.’ Independent perimeter systems that are. des;gned to offset only
envelope heat Josses or gains, or both, may serve one or more Zones also served by an interior
system with the following limitations:

a. The perimeter system shall include at least one thermostatic control zone for each
building exposure having exterior walls facing only one orientation for 50 contiguous feet or
more; and

b. The perimeter system heating and cooling supply shall be controlled by thermostats.
located within the zones served by the system.

(b) Zone controls for comfort heating. Where used to control comfort heating, zone
thermostatic controls shall be capable of being set locally or remotely by adj ustment or
selection of sensors down to 50°F or lower.

(¢} Zone controls for comfort cooli}_zg. Where used to control comfort cooling, zone
thermostatic controls shall be capable of being set locally or remotely by adjustment or
selection of sensors up to 85°F or higher.
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A{dy Zone controls for-both heating and cooling. 1. ‘General.’” Except as provided in
subd. 2., zone thermostatic controls used to control both comfort heating and cooling shall be
capable of providing a temperature range, or deadband, of at least 5°F within which the supply
of heating and cooling energy to the zone is shut off or reduced to a:minimum.

2. ‘Exceptions.’ a. Deadbands are not requzred for spemal ocaupancy, specxai usage, or
required systems where deadband controls are not appropriate.- . _

b. Deadbands are not required for buildings complying with the ASHRAE energy cost
budget method under subch. TI1, Part 5, if; in the proposed building energy analysis, heating and
cooling thermostat set—points are set to the same value between 70°F and 75°F inclusive and
assumed to be constant throughout the year : ST -

e Beadbands may be omitted fcr thermostats that have manual changeover between
heatmg and cocdmg medes ' TRREIN. : :

Comm 63. 1027 Zone controls. (1) THERMOSTATIC AND HUMIDISTATIC
CONTROLS:. Exoept as provided in sub.«(2), zone thermostatic and humidistatic controls shall

be capable of operating in sequence to supply heating and cooling energy to the zone. Such
controls shall prevent any of the following:

| .(:.71) Reheating. -
~{b) Recoohng

(c) Mlxmg ot simultaneous suppiy of air that has been previously mechamcally heated
and air that has been previously cooled, elther by mechanical refrigeration or by economizer
systems.

(d) Other simultaneous operation of heating and cooling s'ystems to the same zone,

(2} EXCEPTIONS. All of the following systems and zones are exempt from this
section:

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

1. 30% of the peak supply Vt}mme

2. The minimum required to meet ventilation requirements of ch. Comm 64,

3. 0.4 cfim/square foot of zone conditioned floor area.
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(b) Zones where special pressunzatmn relationships or cross-contamination
requirenients are such that VAV systems are 1mpract1cai such as isola’tlon 1O0mS, operatmg
areas of hosp1tals and 1ab0ratones i TR

(c) Whare at’ ieast 75% of the ‘energy for reheatmg or for provzdmg warm air in zmxmg
systems is prc)\flded from a satemrecovered or sﬁewsoiar energy source.

(d) Zones where spemﬁed hum;dlty 1eve“is are requzred 10 sansfy process needs such as
computer TOOmS and Museums.

(e) Zones \wth a peak suppiy air quannty of 150 cﬁn or Iess

) ’Viultaple reheat systems serving muitiple ZOTIES, other than those employing variable
air volume for temperature control, that are prov;ded with controls that will automatzcally Teset
the system cold air supply to the hi ghest temperamre level that W111 satisfy the zone requiring
the coolest air. In'the case of direct expanswn cooling systems, cooling may be cycled based
on the zone reqmnng the coolest air or average room temperatare for aii ZOTES.

(g) Dualduct and multzzone systems that are prowded Wlth controis that wﬂE
automatically reset all of the following: ST S

1. The cold duct air supply to the highest temperature that Wﬂl satisfy the zone reqmrmg
the coolest air.

2. The hot duct air supply to the lowest temperature that will sat1sfy the zone requiring
the warmest 311' S . . o

(h) Systems in whxch heated air is recooled dxrecﬂy or- mdxrectly, to maintain space
temperature that are provzded with controls that will automatically reset the temperature to
which the supply air is heated to the Iowest 1eve1 that will sansfy the zone requiring the
warmest ait. - : RS

(i) A multiple zone heating, ventilating and air-conditioning system that employs
reheating or recooling for control of not more than 5,000 cfm or 20% of the total supply air of
the system, w}ncheve:r 18 less

3) GFF—HOUR CGNTRC)LS Bxcept as prowded in pars. (a) to (c), mechanical HVAC
systems shall be equipped with automatic controls capable of accomplishing a reduction of
energy use through control setback or equipment shutdown during periods of nonuse or
alternate use of the zones served by the system. The following systems are exempt from this
subsection:

(a) Systems serving areas expected to operate continuously.

(b) Where it can be shown that setback or shutdown will not result in a decrease in
overall building energy costs.
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(c) Equzpment wzth full load demands of 2 kW or 6826 Btw/h or kz:ss that is controlled
by readxly accesszbie manual offwheur contre}s ' '

Comm 63 1928 Humidzty con’troi ;{f a system 1s equzpped w1th a means for adding .
moasture to-maintain speclﬁc humidity Ievels in a zone or zones, a humidistat shaﬂ be provided
in accordance with IECC section 503.3 2 4 for I&&deimai buﬂdmgs and IECC section 803.2.3.2 -
for commercxai buﬁdmgs : P _ SR

Comm 63 1029 Insulatmn, matenals and censtructwn (1) GENERAL Insulatmn
required by subs. (2) and (3)shall be suﬂ:ably protected from damage. Insulation shall be
installed in accordance with practices acceptable to the department. The department accepts
MICA Cemmermal and ’mdustnai Insukatzoﬂ Standards asan msula’tien mstaiia’tlon practzce

(2) PIPING INSULATION Except as prov1ded in pa:rs (a) to (c} reczrcuiatmg '
plumbing S}fstem pipmg, plumbmg piping in the first 8 feet from storage tanks:for
noncirculatmg systems, any piping served by a self—wregulatmg electric heating cable, HVAC
system piping, and related HVAC fluid ‘conveying conduit, such as heat exchanger bodies, shall
be thermally insulated in‘accordance’ with Table 63 1()29 orequivalent. The fallowmg piping or
condmt 18 exempted fmm this subseation -

(a) Factory-installed piping or conduit within’ HVAC equipment tested and rated m
accorciance wzth 5. Comm 63 1020

(b) Piplng or conduit for whlch no msulatxon 18 spemfied in Table 63: 1029

(1:) thra 1t can ba shown that the heat gam or: heat Eoss to or ﬁ'om p1pmg or condmt
mthmut msulatmn Wﬂi not mcrease buzldmg energy use.

- Table 63.1029

Plumbing and HVAC Piping Minimum Insulation [in. * (R-value)]
~“Insulation - Nominal Pipe Diameter [in. (R-value)]
Conductivity” :
Fluid Conductivity | Mean | Runouts’
Design i .-Range Rating upto2 .| land 1-1/4102 | 2-12t0d4 [5&6 8&up
Operating |  Btain/- | Temp. | less
Temp. | '(}i"fiz""l*‘) ClF .
R&nge oF . s . : A
Heating systems (Steam, Steam Condensate, and Hot Water) Sl
Above 350 | 0.32-0.34 250 1S(R44) | 1L.5(R44) | 25(R-7.4} | 2.0(R-8.8] | 3.5(R-10.3} | 3.5(R-10.3)
251-350 . | 0.29-D31 - |.200 - L5(R-48) | L5R-4.8) | 25R-81) | 25(R-81) | 35(R-11.3) | 35@R-11.3)
201-250 0.27-0.30 150 TOR-33) | LORA3Y | LSR-5.0) | 20(R-67) | 20RET | 35R-1L7
141-200 025-0.29 [ 125 0.5(R-1.8) | O.5(R-1.8) | 1.5(R-5.2) | 1.5(R-5.2) | L5(R-5.2) | L.5(R-5.2)
165-140 0240628 166 - 0.5(R-1.8) - | 05(R-1.8) 1 1L.O(R-3.6) | L.O(R-3.6} LO{R-3.6} 1.5(R-5.4)
Domestic and Service Hot Water systems® = SR PAEO R i e a
105and . | 0.24-028 | . 100 D5R-1.8) | LO(R-3.6) | 1.O(R-3.6) | 1.S(R-54) | 1.5(R-5.4) | 1.5(R-5.4)
greater .
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Cooling systems (Chilled water, briue, and refrigerant)’

40-55. - 1 023027 75 i L 05RAES: | 0SR-1LE) {}._7__5{R~2.8) 4 LOR-37) | LOR-3T). | LOR-3T)

Below 40 0.23-027 |75 1.O(R-3.7) LOR-3.7) ?S(R-S 6) 1 1L5R-5.6) | 1.5(R-5.6) | 1.5(R-5.6)

*For insulation outside the state conductivity range, the minimum thickness {T) shall be determined as
follows: T=PR [(1+V/PR) m»l}, where T = minimum insulation thickness for material with conductivity
K, in.; PR = actual ‘outside radius of pipe; in.; t = insulation thickness, in:: K = conductivity of alternate
materaai at mean Tating temperature mdmated for the applicable fluid temperature; and k = the lower
value of the conductivity range listed for the applicable fluid temperature. -

PRunouts to individual terminal units not exceeding 12 ft. in length. -

®Applies to recirculating sections of service or domesm hot water systems and ﬁrst 8 ﬂ from storage

tank for nonrecucuiatmg systems, w0 -
The required minimum thickness does net conmder Water vapor transmzssmn and condensatmn

(3) AIR-HANDLE\IG SYSTEM IN SULATION Ali a;r««handhng ducts and pienums
installed as part of an HVAC air dlstnbution system shaﬂ be thermally msulated in accordance
with s. Comm 63.0803 (2) (f) : S L

(4) ADDITIONAL DUCT SBAL}NG Where supply ductwork and plet;ums that are
demgned to operate at static pressures from 0,25 inches to 3 inches water column mcluswe are
located outside of the conditioned space or in return pienums joints ; shall be sealed in
accordance with Seal class C as defined in the SMACNA HVAC Duct Leakage T est Manual
Pressure sensitive tape shall not be used as the primary sealant where such ducts are designed
to operate at static pressures of 1 inch water column or greater,

Comm 63.1030 Hydronic system controls, Hydronic sys'tern. controls shall comply
with IECC secnon 803.33.7. .. o

Comm 63 1031 Ecﬂnomlzer cantrois (i) FAN SYSTEM Except as provided in sub.
(2), each fan system shall be designed and capable of bemg controlied to take advantage of
favorable weather conditions to reduce mechanical cooling requirements. The system shall
include either of the followxng

() A temperatu:re or enthalpy air economizer system wmch is capable of automaticaliy
modulating outside air and return air dampers to provide 100% of the deﬂgn supply air quantity
as outside air for cooling;

(b) A water economizer system, which is capable of cooling supply air by direct
evaporation, indirect evaporation, or both. Such a system shall be designed and capable of
being controlled to-provide 100% of the expected system cooling load at outside air
temperatures of S0°F dry-bulb/40°F wet-bulb and below.

(2) EXCEPTIONS. Allof the following systems are exempt from this subsection:

(a) Individual fanwcobling units with a supply capacity of less than 2,000 cfm or a total
system cooling capacity of less than 62,000 Btu/hour for split systems or less than 36,000
Btu/hour for all other types. The total capacity of all such units complying by use of this

exception shall not exceed 600,000 Btwhour per building or 10% of the total installed cooling
capacity, whichever 1s larger;
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(b) Systems with air or evaporatively cooled condensers for which it can be shown that
the use of outdoor-air cooling affects.the Gperation of other systems, such as humidification,
dehumidification; or snpamlarket refmgeratlen systems, so'as to increase overall building
energy costs; o . . . e .

~ Note: Other areas that may use contraﬁed hunndxﬁcatxon or dehuzmd}ﬁcatlon are computer rooms,
museums hbrary stacks ané. draﬁmg moms RS

_ (c) Where the overali bmidmg energy use resultmg from aitematwe deszgns suc?a as
mtemal to: extemal zone heat: recovery systems, can be shown to be iess than those resulting
from an scanomizer systern :

Cﬂmm 63 1032 Electricai motors. (1) PERMANENTLY WIRED MOTORS Any
pemaneni;ly wired motor that meets all-of the criteria specified in pars. (a) through (g) shall
meet the efﬁcxency reqmrements spemﬁed in Tabie 63.1032 and the requirements of this
sectmn : : :

(a) The momr is used na HVAC fan or pumpmg system
(b) Th_e moter is polyphase.
(c) Tﬁé..motor is dne horsepower or more.

(d) The motor isa demgn A or B squlrrel—cage fﬁotumounted T-frame induction
__ _motor that has synchronous speeds of 3600 1800 1200 and 900 rpm

(e) The m{)’ior 18 expectﬁd to opf:rate more than 1{900 hou;rs per year.

() The mﬁtﬁr isnota multispeed motor used ina system deszgned to use more than one
speed. - :

{(g) The motor is ﬁbt a component of équiprnent that meets the efficiency requirements
of s. Comm:63.1020 where motor input is‘included in the determmatlen of the equipment
efficiency.

) MOTOR NAMEPLATE. The motor nameplate shall list the minimum nominal
full-load motor efﬁciency

Note: Metcrs that are classified as “energy efficient” under the National Electric Manufacturer's

Association Standard MG 12.55, dated 3-14-91, are acceptable to the department as meeting the efficiency
requirements of this section.
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Table 63.1032"

Mmlmum Acceptabie Nominal Full-Lead Motor Efﬁciemy :
For Single-Speed Polyphase Squirrel-Cage Induction Motors ..
Having Synchronous Speeds of 3600, 1800, 1200 and 900 rpm

- Full-Load Efficiencies—Open Motors

T3 Pole

2-Pole

HP 4-Pole 6-Pole
Nominal | Minimum | Nominai Minimum | Nominal | Minimum | Nominal | Minimum
Efficiency Efﬁclmcy Efﬁcm}cy Efﬁczeﬁcy Efﬁcxency Efﬁcwmy Efﬁmency Efficiency
1o | = - 825 | BLS¢ 80.0 785 740 72:0
1.5 82.5 81.5 84.0 82.5 84.0 825 755 74.0
2.0 84.0 8.5 84.0 82.5 85.5 84.0 85.5 84.0
30 S B40- | o825 )0 865 | 855 | . 8654 855 {805 85.5
5.0 835 . 840 - B7.5 865 - 8154 8635 ... 873 86.0
7.5 875 | 865 885 | 875 885 875 1 883 87.5
10.0 88.5 875 89.5 | 885 902 1 895 | 895 88.5
13.0 89.5 88.5 91.0 90.2 002 - 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 S 917 910 91.7: 91.0 90.2 80.5
30.0 91.¢ 90.2 92.4 91.7 924 917 91.0 60.2
40.0 1.7 91.0 93.0 92.4 93.0. 924 81.0 90.2
50.0 92.4 91.7 92.0 924 93.0 92.4 91.7 91.0
60.0 93.0 924 93.6 93.0 936 | 93.0 92.4 91.7
73.0 93.0 92.4 94.1 936 936 93.0 03.6 93.0
100.0 93.0 924 94.1 93.6 941 | 936 93.6 93.0
125.0 ~93.6 ¢ 930 94.5 941 94:1 7 936"l 93,6 93.0
150.0 93.6 93. {)- 950 .. 943 | oS | o 9410 936 93.0
200.0 94.5 '94 1) 930 945 045 | T4 | 936 93.0
' ' R '.iFuil—LoadEﬁ’icmncws——-Enclosed Motors: . . . - . o7
Hp 2-Pole 4-Pole 6-Pole 8-Pole
Nominal | Minimum | Nominal | Minimum | Nomminal | Minimum j Nominal | Minimum
Efficiency | Efficiency | Efficiency | Efficiency | Efficiency | Efficiency | Efficiency | Efficiency
1.0 75.5 74.0 823 815 80.0 78.5 74.0 72,0
1.5 82.5 815 84.0 825 835.5 E4.0 77.0 75.5
2.0 CoUB40 825 84.0 823 “86.5 85.5 82.5 815
3.0 . Bs.S B4 873 865" 87.5 86,5 - 840 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 38.5 89.5 88.5 853 84.0
10.0 89.5 88.5 . 89.5 88.5 . 8905 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 60.2 895 89.5 88.5
25.0 91.0 80.2 924 91.7 91.7 91.0 89.5 88.5
30.0 91.0 90.2 92.4 917 917 91.0 91.0 90.2
40.0 91.7 91.0 930 924 93.0 92.4 91.0 902
50.0 924 91.7 93.0 92.4 $3.0 92.4 91.7 910
60.0 93.0 92.4 93.6 93.0 93.6 93.0 91.7 91.0
75.0 93.0 924 94.1 93.6 93.6 93.0 93.0 924
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 94.1 943 93.6 93.6 93.0
1500 94.5 94.1 95.0 94.5 93.0 94.5 93.6 93.0
200.0 95.0 94.5 95.0 94.5 93.0 94.5 94.1 93.6
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Part S-Lightiﬁg PbWér .

= Comm 63.1040 Scope. (1) GENERAL. Except as specified in sub. {2), sections
Comm 63.1041 to 63.1051 shall apply to all of the following rooms, spaces and areas:

(a) Interior spaces of buildings.
- (b) Building-exteriors and exterior areas such as entrances, exits, and loading docks.

{cYRoads, grounds, parking, and other-exterior areas where lighting.is energized
through the building electrical service,

(2) EXCEPTIONS. Lighting thatis specifically designated as required by a health or
life safety regulation is exempt.

Comm 63.1041 Exterior hghtmg power reqmrement. The exterior li ghting power of
a buﬁdmg or a group ¢ of buildings in a multibuilding facility calculated in accordance withs. =~
Comm 63.1042 shall be no greater than the lighting power allowance calculated in accordance
with s. Comm 63.1043. :

Comiﬁ 63.1042 Calculation of exterior lighting power. The calculated exterior
lighting power is the sum of the power for all exterior luminaires that are included in s. Comm
63.1040, minus the power for exempted exterior lighting as specified in subs. (1) to (5).

(1) Task lighting for outdoor activities such as manufacturing and processing facilities.

(2}-Lighting power for theatrical productions.

(3) Lighting for outdoor sporting facilities, including playing and seating areas.

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

(5) Exit way or egress lighting reqmred by s. Comm 73 .21 that has sw1tch1ng regulated
by Article 700 of the National Electrical Code.

Comm 63.1043 Exterior lighting power allowance. (1) CALCULATION METHOD.
The exterior lighting power allowance for a building or a multibuilding facility i$ the sum of all
the allowed lighting powers for all exterior areas. The lighting power for each area is calculated
by multiplying the unit power allowance from Table 63.1043 by the applicable length or area.

2) APPLICABLE AREAS AND LENGTHS. The applicable areas and lengths used
with Table 63.1043 to calculate the exterior lighting power allowance are described in pars. (a)
to (d). :
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(a) Horizontal areas of grounds, driveways, lots, gardens or parks may be calculated as
if they were flat, or the actual area of the surfaces of contours may be used.

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

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

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

i Tﬁb1é2'63 1043.

Extenor nghtmg Umt Power Allowances

Area Descrlptmn i e '- - 'Allowances

Canopies (not associated with an entrance) AW

Commerce or merchandizing areas 4 Wi

Exit (with or without canopy) : 16 W/lin ft of door opening
Entrance (without cancpy)' o SR 20 W/Im ftof door opening
Entrance (with canopy) N -

High traffic (retail, hotel au‘pc*:rt theater etc. ) 6.6 "»/“\?'/’ft2 of canopxed area
Light traffic (hospitai ofﬁce, school etc. ) 2.6 Wift* of canopwd area
loadingarea = . - el 026 W :

Loading door~ - ¢ = 13 W/lin ft of door opening

Building exterior surfaces/facades 0.16 W/ft> of surface area to be illuminated
Storage and nonmanufacturing work areas 0.13 W/t
Other activity areas for casual use such as picnic 0.06 W/it*
Grounds, gardens parks and other iandscaped
Areas T . ¥ .
Private driveways/walkways _ 0.06 W/.f
Public driveways/walkways I 0.10 W/
Private parking lots 0.08 Witt’
Public parking lots 0.12 W/t
Pump isiand canoples N T e g W/f’i:2 '

Comm 63.1044 Interior lightmg power reqmrement The interior lighting power of
a building calculated in accordance with s. Comim 63.1045 shall be no greater than the interior
lighting power ailowance caicuiated m accordance with s. Comm 63 1046

Comm 63.1045 Calculation of interior lighting power. The calculated interior-
lighting power of a building is the total watts of all interior luminares including, but not limited
to, track and flexible lighting systems, lighting that is integral with modular furniture, movable
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displays and cabinets, and internally illuminated case work for task or display purposes, minus
any adjustments allowed under subs. (1) through (4).

() MULTIPLE INTERLOCKED LIGHTING SYSTEMS SERVING _A. SPACE. When
multiple interlocked lighting systems serve a space, the watts of all systems except the system
with the highest wattage may be excluded from the calculated hghtmg power if:

(a) The lighting systems are mteﬂocked to prevent szmultaneous operation or

(b) The lighting systems are controlled by a preset dimming system or _o_th_er device that
prevents simultaneous operation of more than one lighting system, except under the direct
control ef authorized personnel.

(2) REDUCTI{)N OF WATTAGE THROUGH CONTROLS. The watts of any
luminaire that is controlled may be reduced by the number of watts times the applicable power
aci}ustment factor from Table 63.1045 if ali of the followmg are met:

(a) The control complies with s. Comm 63 1051

(b} At least 50% of the light output of the luminaire is within the apphcable space listed
in Table 63.1045. : :

(c) Except asnoted in Table 63.1045, only one power adjustment factor is used for the
luminaire.

_ (d) For dayhghtmg control credits, the Iummalre IS controlled by the: dayhghtmg
control and the luminaire is located W}thm the daylit area.

(e) For automatic time switch control devices, a tzmed manual override is provided at
each switch location required by s. Comm 63.1050. The override device shall control only the
lights in the surrounding area enclosed by ceiling-height partitions.

Table 63.1045
Lighting Power Adjustment Factors
Tvpe of Control : Type of Space Factor
Automatic daylighting controls Daylit areas
Continuous dimming 0.30
Multiple step &mmtng 0.20

On/off 0.10
Automatic time switch control device  Daylit areas < 250 square feet -

in comjunction with automatic
daylighting controls
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Type of Control Tvpe of Space Factor
Continuous dimming 0.35
Mulnpie step dimmmg 0.25
QOun/off : 0.15

Automatic time switch control dev1ce Daylit areas < 250 square feet
in conjunction withlumen o
maintenance and automatic
daylighting controls
Continuous dimming 0.40
Multiple step dimming 0.30
Ow/off 0.20
Lumen maintenance © Any space 0.10
Lumen maintenance in conjunction Space < 250 square feet 0.15
with an aufomatic time switch control -
device
Automatic time switch control device  Spaces < 250 square feet 0.15
QOccupant-sensing device with a Spaces < 250 square feet enclosed by 0.30*
separate sensor for each space opaque floor-to-ceiling partitions; any
size classroom, comdor, conference or
wmtmg room - S
Occupant-sensing device with separate Rooms of any size that ai‘e used 0.60*
sensor for each space exclusively for storage
Occupant-sensing device with separate  Spaces > 250 square feet 0.10*
sensor for each space
Occupant-sensing device with a Spaces < 250 square feet withina
separate sensor for each space used in  daylit area and enclosed by opaque
conjunction with daylighting controls  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 Spaces < 250 square feet within a 0.35%

separate sensor for each space used in
conjunction with daylighting controls-
and separate sensor for each space and
lumen maintenance
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Type of Control Type of Space Factor
Continuous dimming . 0.45%
Muiﬂpie step dzmmmg 0.40*

-~ On/off = 0.35%
Occupant«-sensmg device with a S;ﬁaces <250 squaré feet and enclosed 0.35%
separate sensor for each space used . by opaque floor-to-ceiling partitions
wath iumen mmntenance
Occupant-sensmg dewce With a Spaces <250 squafe feet enclosed by 0.35*
separate sensor for each space usedin  opaque floor o ceiling partitions
conjunction with an automatic time . G
smtch centrol devxce _ -

Manna}.dlmpgmg sys’sexﬁ' '_:':'-'Z e __-}jfbtels, motels, resta{u;aﬁts,- : - 0,10
e - auditoriums, theaters

Multiscene programmable dimming - -Hotels, motels, restaurants, 0.20

system - - - audxtcrxums theaters

Occupant-sensing device with Hoteis, mc‘{els restaurants, 0.35

.programmab}e muliiscene dimm:tng
sysf:em S

audltonams theaters

*Nete to Table 63, 1045 Ad;ustmem factozs for occupant—sensmg devzces are far devzces with on-off

o _operatmn I dewces are usedthat turn lights down, rather.than off, the adjusumnt factnr shall be muitipl;sd by

o thr:: pﬁrcent ef enargy savmgs t}xat oz:cur ‘while the lights are tumeé dnwn

' '(3)' LIGHTING WATTAGE EXCLUDED. The watts of the following lighting
apphcatmns may be exciuded from the caicnlated interior lighting power of the huﬂdmg

{a) nghtmg for theatrical ymductzens and-other live performances, television -
bmadcastmg, audio-visual presentations, and those portions of entertainment facilities such as
stage areas in hotel ballrooms, night clubs, dance floors, churches, and casinos where lighting is
an essential technical element for the function performed, if the lighting is an addition to a
general lighting system, and if the lighting is'separately controlled and accessible only to
authorized operators.

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

(c) Lighting for photographic processes.

(d) Lightmg for the amusement and atiraction areas in theme parks.

(e} Lighting for eﬁhibits m 'ar%aé"-sugh' as exhibit, cenventiﬁn, and ﬁéf&:l function areas, if

the lighting is an addition to a general lighting system, and if the lighting is separately
controlled and accessible only fo authorized operators.
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(t} Specialized local hghtmg mstal}ed in nonlighting process eqmpment by 1ts
manufacturer used to illuminate process related tasks only.

(2) In buildings for medical and clinical care, examination and surgicél iights, low—level
mght lights, and 11 crhtmg mtegral to medzcal eqmpment

{(h) nghtmg ﬁxtures that are an mtegral part of refrigeration eqmpment

(1) Nonretail dlspiay hghtmg requn‘ed for art exhibits or dispiays n gailemes, museums
and monuments. -

0 Speczai lighting needed for resea:rch

(k) Task lighting for piant growth or maintenance, if'i it is eqmpped wnh an automatic
24-hour time switch that has program back—up capabahnes that prevent the loss of the switch’s
program and time setting for at least 10-hours if power is interrupted.

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

(m) Task hghtmg spemﬁcaliy designed for pnmary use by visually 1mpalred for lip
reading, and by senior citizens. -

{r) nghtmg for mfonnataona% s gns and ex1t 51gns but exciudmg commercaal d1sp1ays

Note: See's. ‘Comm 63, 1005 {38) for deﬁmﬁon of mformauonal 31gn and 5. Comm 63.1052 for exit sign
reqmrements : ; _ _

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

(p) Lighting in dwelling units that provzdes complete independent living facilities for
one or more persons including: peﬁnaﬂent provzsions for hvmg, sleeping, eatmg, cooking, and
sanitation. :

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

(r) Lighting equipment that is for sale.

(s) Lighting demonstration equipment in lighting education facilities..

(4) LIGHTING FIXTURES THAT ALLOW SUBSTITUTION OF SOURCES. The
watts of track and other lighting fixtures that allow the substitution of low efficacy sources for

high efficacy sources without altering the wiring of the fixture shall be determined by this
subsection or other method approved by the department.
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(a) Tmc}c and buswav lme-va!tage lzg}zzmg The wattage of hne«voltage I ghtmg track
and plugwm busway that aliow the addition and:relocation, or both, of luminaries without _
altering the: wzrmg of the system shall be the spemﬁed Wattage of the Iummanes included in the -
system w1th a mm1mum of 30 Wfim ﬁ e -

(b) Low—volmge Izgktmg syszems The Wattage of 1Qw-voltage 11°ht1ng track cabie
conducmf rail conductor, and other. flexible hghtmg systems that allow the addition or.
reiocatmn or both without a}tenng ihe sm'znv of the system shall be the specz:ﬁed Wattage of
the transfermer supplymg the system Rl s SRR

{c) Incarzdescenz medmm base sockers The wattage for medmm base ﬁxtures shall be -
the 11sted hghtmg pewer capacxty, m Watts, of the ﬁxture :

Comm 63 1046 Calculatum of mtermr hghtmg pewer aliawance The interior
11ghtmg power 2 allowance shall be' caicu}ated usmg one ef the methads ins. Comrn 63.1047,

63. 1()48 or. 63 1049 as. apphcable

_ Comm 63 1@47 Complete hmldmg method The compiete bmldmg method may be
used only on-projects involving entire buildings where at least 80 percent of the areas of the
building are the same type of use. Under this approach the interior i ghtmg power allowance is
the lighting power density value in Table 63. 1047 times the fieor area of the entire building.

. Hotel, mﬁtei and residential bm}dmgs shall not use this method Bmldmg uses that are not
listed'in Table 63 1047 shall be asmgned the aliowed hghtmg powcr densxty gwen under “All

Othars

= Tabie 63 1047
Complete Bmldmg Method

Lighting Pawer })ensuy Values {W attsfftz)

’i’:gpe of Use Ai]ewed Ll htm Z{’ower i)ensz
Banks anci Fmancxa} Insnmtmnﬁ ........... : ....... eniiiabenns 1 ? :
Correctional Heusmg ....... 1.4
General Commercial and Iﬂdustnal Work Buﬂdmgs ............ 1.2
Grocery Store.......... ST PP DRSSPI SOOI 1.8
Industrial and Commerc:ai Storage Bm}dmgs ......... rreeaearsh 0.8
Medical Buildings and Chmcs ...... 1.5
Office BUilding...ccocreovmreeerearinmmererrnessvesceeresenssdies RRSRErN .}
Rehglous Worship, Auditonum and Convenﬁen Centers.... 2. 0
Restaurants ... reersnarevrasanis USROS IO PERISSRRNICSTIINS (#ic SO
Retail and thiesais Stﬁrﬁ .................................................... 2:6.
SCHOOIS cvvvemineeeevei it e i as s vees e A e ane w8
Theaters ..c....cceenn errereeresat s ar Aot ar e raaenreeraes i e bereeaen

ANOhers e OO TURTU SO PRS- EUCs S § ). S
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Comm 63.1048 Area category method. Under the area category method, the interior
lighting power allowance for the building is the sum of all allowed lighting powers for all areas
in the building. The allowed hghtmw power-for-an-area is the lighting power densxty in Table
63.1048 times the area. For purposes of the Area Category Method, an “Area™ means all
contiguous spaces that accommodate or are associated with a single one of the primary
functions listed in Table 63.1048. Buildings with primary functions not listed in Table 63.1048
shall not use this method. ‘Where areas are bounded or separated by interior partitions, the floor
space occupied by those interior partitions shall not be included in any area. The area shall not
include enclosed retaﬁ display windows with exempted lighting as'described in 5. Comm
63.1045 (3) (0). When the Area Category Method is used to calculate the interior lighting
power allowance for an entire ‘building, main entry lobbies, comdors rest rooms, and support
functions shall be treated as separate areas.

- Table 63.1048
Area Categury Method - Lighting Pt)wer
Densny Values (Watts/ftz)

Primary Function Aliawed nghtmg Power Densxtv
CAuditorinm ... ..... 2.0
AULO REPAIL ..ot it ssnaens rerssereneeenie 2.0
Bank/Financial Instztutlon s AT S 1.8
CASSTOOMS. L..ie i i st e el 220
" Convention, Confererice and Meetmg Centers...:.'..'..'-....-..-..;-....1 6
Corridors, Rest Rooms and Support ATEES..1ieeeeie s 0.8
Deetention FaCiities. ..o ivesronscseecusimnienssinsisiessssssssisncs 1.6
L £ O SO D SO UORIUN OSSP PPN P TSP PR 1.2
Exhibit oo e ........................... 23
Storage GAarage. ...t et esisdie e 0.2
General Commercxai and Industrzal WOrkK. .oooceeiimrcrcreciens 1.3
GTOCETY i aarsdsisitsrasiadinsssesiarhsa s esviames s s as b sen e r et ses oo b 2.0
Guest Room OF DO ROOML eveeereeoeveeeecerresrmsssesenssmsessenesns 1.4
Hotel Function......... ereneetbersisrtesrb e sesar e e yessrebrsas b p et e e RS 2.3%
Industrial and Commerczai Storage .................................. e 0.6
KAECREIL «oevviesevieeneees et essnesessreeebesseasasnssnas b cennsanaars erns s s asssnes 2.2
LABOTALOTY «oveuecriniiirrerieas ettt e 3.3
Lobbies: : : - e
HOte] LOBDY ot i s -.2;.3*.
Main Entry. LobDY. v i 1.6*
Malls, Arcades, and Afria. ......... temrraenessueerinisrinesbidinessreranssanns 1.2%
Medical and Clinical Care ....cccooveevvvieeerierimsceeeresimesseisionaes P 5
D E08 s vverseeeenemessrisnsnnensssssaseeseasssnsnnsss veereniren riakeens ES— 1.6
Precision Commercial and/or Industrial Work.........c....o.. e 2.8
Religious WOrship .o.oocovveveeioenm i 2.2%
Retail Sales, Wholesale Showrooms. ....ccccvivivnniieninns 2.8
Theaters

6/6/01 63C-50




Motion Picture: ........ i

- Performance............ R L T TS OOy 1. 5*
Rt Ncste o Ta’ble 63.1048: The smalles‘i ef ihe fellowmg vaiues may be added to the allowed lighting power
iisted in Table 63,1048 for ornamental chandeliers and sconces that are switched or dimmed on circuits
different from the mrcints for general kghtmg

a 1 wait per square foot times. the area of the spacc in I&hiéh the chandeher or sconce is used or
b ’I‘he actual design wattage of the ﬁ:handehf:r or scongce.

Comm 63 1049 A::tmty methoci Under the actmty meihod the m‘cenor hghtmg
power allowance for a building is determined by calcnlatmg alighting power budget for each
Space in accerdance wrth subs (1) o (4) and summmg tham in accordance with sub. (5).

(1) The hghtmg power budget of each mterzor space shaii be determmed in accordance .

with the follcmng equatzon
L 3 S -LP_B F_'Alx I}'PDX AF

Wh_e_re: o

LPB = lighting - power budget of the space W
A= area ofthe space, 2 N '

UPD = unit power density, W/ﬁ2 [Table 63. 1049}
27 = area factor of the room [Figure 63.1049]

(&) The UPD shall be selected from Table 63. 1(}49 For apphcatlons to areas or
activities other than those given, select values for'the most. similar areas or activities. The UPD
o fc)r a muitifuﬁctional space shall be based on: the 1owest UPD of any of the actmtzes of the

(b) The area factor (AF) shall be determined from Figure 63.1049 based 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 avaluated 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 n developing Fig. 63.1049.
AF =02+ 0.8(1/0.9%)
Where:

- 10.21(CH - 2.5)
n= VA, -1

AF = Area factor
CH== Average ceiling height, fi.

A; = Room area, ft2

IfAF<1.0,then AF=1.0
ITAF > 1.8, then AF= 1.8

6/6/01 63C-51



(2) For rooms serving multiple functions such as hotel banquet.or meeting rooms and
office conference or. presentatlon rooms; an adjustment factor of 1.5 times the UPD may be
used ifa suppiementary system 13 actualiy mstalied and meets aﬂ of th{a foﬂowmg cendﬁions

(a) The installed power for the supplementary system shall not be greater than 33
percent of the adjusted lighting power budget caiculated far that space C

(b) Independent controls shail be mstalled for the suppiementary System

(3) 111 TOOmS: cnntazmng multzple snnuitaneous 3ct2v1tzes such as a 1arge general office
having separate accounting and drafting areas within the same room, the lighting power budget
for the rooms shall be the we1ghted average of the activities in propomon to the areas being
served. - : _

(4) The actmty of indoor sports areas shaﬁ be censldered as an area 10 feet beyond the
playing boundaries of the spart not to exceed the total floor area of the indoor sports space less
the spectator seating area.

(5) The interior lighting power-allowance shall be calculated in accordance with the
following equation. The interior lighting power allowance shall include a 0.20 W/ft* allowance
for unlisted spaces.

ILPA = (LPBj + LPBg + ...+ LPBy)
+ (Q 20 W/ft X unhsteé space area)

Where:
ILPA = interior lighting pewer aliowance, W

Unhsted space area = GLA - 'Z(LS) ft

GLA = gross nghted area, ﬁ
LPB = lighting power budget, W
LS =listed space
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Table 63.1049
Unit Power Densities
" Part a - Common Activity Areas. T
Activity/Area S ' Wit Note
AT oo i, i 16 2
COTTIAOT. .evvveerecrnernsesssneioninsnas e POV Hivvirieneresetersnseesennenna 0.8 b
Classroom/Lecture Hall ........ SO RO e reeerereeenen e 2.0
Electrical/Mechanical Equzpmcnt Room R : :
General . it e reeeerae e e cs it 0.7 b
Control Rooms b errieY et e e e et ette e st s a b e s et a R r e e arn bbb d kb et e 1.5 b
Food Semce S . : .
Fast Food/Cafeteria .......... Veeniaies eeerere s sttt 1. 3
LeiSUre DINING. oo risvnetsisis s nn e eesias s s sere st 2.3 c
CBAr LOUNEE. wovvvcririnimreminis bttt 2.5
CKACHEIL 1ovoecrcennrensrssessenstesss s srs s s senins preee e 1.4
Recreation/LOunge .oeronnimieninnnnne,s ererer e it e e s 0.7
Stair -
ACHVE TIATIIC 1ottt e s s et 0.6
Emergency EXIt .o s I 0.4
’i‘ﬁilet and Washroom.....cc.oeceeee T SO SR T 0.8
Garage -: ' R
Auto and Pedestrian Circulation Area ................................................ 0.3
Parking Area. .o s J R 02
LADOTALOTY. oevrscrecrsciinnesar s sa et sane s an i (RS 3.0
Library - - |
AUO/VISURL 1ot 1.1
SHACK ATCA crirrieeerirririerrirecesesasrs e ressranerirrs s r s e s e barsse e s br e s cansanensbeanens 1.5
Card File and Cataloging ..., 1.6
REAAING ATER..oooorcersrirmsesivzisis s 1.9
Lobby (General) - | : .
Reception and Waiting ..ot 1.0
Elevator LOBDIES. .. cceceiivirrcnrasicmrcanecommns st snessenirsssss sannss e saesis 6.8
Atrium (Multistory)
First THEEE FIOOTS cueeeeriireerneeecrcrsstisicsssess s siesnsa s canes s st aneenes s 0.7
Fach Additional FIoOT ..o i sssnas s esnsns 0.2
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_Table 63.1049
Unit Power Densities

Part a - Commbon Activity Areas (Continned)

Agctivity/Area Wit - Note
Locker ROOm and SHOWET .....ciuierieerrioeeceniecissc oo sessessss e siess e 0.8
Office Category 1
Enclosed offices, all open plan ofﬁces without
partitions or with pamtmns* lower than 4.5 feet
‘below the ceiling -
Reading, Typing and inmg ................................................................ 1.8 d’
DIAfting c.iveerere e vsssssiessiensenens eber et et e 2.6 d
- .Accountmg ........................................................................................ 2.1 d
Office Category 2
“Open plan offices 900 square feet or larger with
partitions* 3.5 to 4.5 feet below the ceiling
Offices less than 900 square feet shall use
Category 1
“Reading, Typing and FilIng ..o eecoreenmcrrecrrernveeneconereenres 19 - b
Drafting ....oooeeviverveerieniinin e tekeetteteet et eh ettt e e s e sttt e e 29 b
ACCOUNEINE Loriirirmrecesireentesesesesreseseste s esasesunssnenssesassasssorarnsseesnsnnanas 24 b
Office Category 3
Open plan offices 900 square feet or larger with
partitions*: higher than 3.5 feet below the ceiling
‘Offices less than 900 square feet shall use
Category 1
Reading, Typing and Filing ..o 2.2 b
DIEfLING ot 34 b
ACCOUTENE 1vceiiiteeiir et cnae et crer et b s e n s saenres i 2.7 b
Common Activity Areas
Conference Meeting ROOM.....coocncmiincccniinneies et 1.8
Computer Office EQUIPTOENT. oo, 2.1
Filing, Inactive. ... s 1o
IMATT ROOIM .ot en et s s s sn e 1.8
Shop
MACHINETY o ivrevrenierinvercrer st se et et T RTUU OSSR R 2.5
Electrical/EIECIIOmiC oot iieeea i siesn e emsiescsesess v e snnssressasssnesen 2.5
PalIIZ. ccvcvevreriie s se et e s ad e e a s 1.6
CAIPENITY. covrrcerisieriessesis s esrssi s sm e s m s et svisk s s sn et s e ase b anaebnas 2.3
WWEIRINE 1ottt e s e vt snanse b an 1.2
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‘Fable 63.1049
Unit Po_w"er Bensities__- . |
Part a - Common Activity Areas (Continued)

A UPD
Activitv/Area ‘W}’tfz .. Note
Storage and Warehouse
INACTIVE STOTAZE cuvveerrerrecrorenicrimsiasisims s casars s sse bbb en s 0.3
Active Storage, Bulky. ......... eeeneenerne e s JET OO 0.3
Active Storage, Fine ... eeseenne e teiree raranren s raa e 1.0
Material Handhng....ccovovvvreorcnminnniin s s e 1.0
UNBSEEd SPACE . eveeeersrrsssessmssesinsssassrassesssssessses ettt 0.2
* Not 1es$ than 90 ;)e.rcent of all work stations shall be individuatly enclosed with paﬂ:itiom of at least the height
described.
Part b - Specific Buildings
UPD
Activitv/Area Wit Note
Airport, Bus and Rail Station
Baggage ATEA ..o 1.0
Concourse/Main THIGWAY cvovvoerevreee et stt it sas s snss i snas 0.9
Ticket COUNEL. vovovveriirsicrtniinm st wreierarreas 2.5
- Waitingand Lounge Area ...l erersees e pened e es et b ebe bbb anrneas 1.2
Bank
CUSEOTTIET ATE8. v cviereieeceiriiniires i r st v nnsancons feereerenres e 1.1
Banking ACHVIEY AT, 2.8
Barber and Beauty Parlor ... 2.0
Church, Synagogue, Chapel
Worship/Congregational ... 2.5
Preaching and Sermon/ ..o 2.7
Dormitory
BAATDOML 11vvarevereesieereescrotesaecerasceserersescatensthsssatsobasaserasonsssasssessesassrsnes 11
Bedroom With SIUGY .c.vvee i s s 1.4
Study Halle oo s s 1.8
Fire and Police Department
Fire Engine BOOM ... e 0.7
Detention Dayroomm ... e 1.5
1 =] | U DS U U U D r OO OT O T U PO OTOR PP IO PN 1.2
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- Table 63.1049
 Unit Power Densities

Part. b~ Spemﬁc Bmldmgs (Contmued)

| i UPD|
Acimﬁ;’/&re Wi Note
Hospﬂai/Nursmg Home
Corridor, ..o e ek m e naan eiteereriarereasnenrveeania 1.3
. Dental Smte/ExannnaﬁonfTreazmem .................. et et 16
EITICTZETICY 1vorerveeraccesseveserssnesansisrsesroscnsansssemsecsianes e b et ienen 23
LLBDOTRIOTY 1r i ciitrirrinnre s en s n s eba et b b b 3.0
- Lounge/Waiting ROOIL.....rivmerisrerisssiinsnearsssseasinnas s 09"
. Medical Supplzes ................ e et 24
- NATSETY wcoeoreroneen T 2.0
| Nuirse SaHON. «..orrerrrrreniis e aveerreieterebereeetesarsuasirasRins e rae e e eneat s bannrasrnrt W21
'_-.Occupatwnal Therapnyhys:ca] TRETADY. wvvvvcrsevrernrenessresssssmeanesrensnns 16
~Patient Room. ..o...vciin Lreronie Cirrrarres e r s e sens asnes st L4
'Pharmacy.,..A..,...,...,.,.'. ........................... et nnene 1.7
Radiology o eoevoviiaericoiii] rtr e sabane I v |
- Surgieal and O.B. Suites _ '
General Area.......ccoveneen. b e e rs b 2.1
Operating ROOM ....c.vvvveerrercesrnnn. et bttt R 7.0
_Recmvery ......... e b AR A A R e st e e 2.3
HOteifConfercnce Center
‘Banguet RoorrﬁMuIﬁpurpose ............................................................. 2.4
‘Bathroom/Powder Reom .................................................................... 1.2
L GUESEROOML v vt tavtscioisiiess et o seeessomsencsnamiasessiaiebssasionesssonsassansenmngne LA
~ Public Area_._,..,.,..;;...'..;.";..',-.;,-.*;;;._ .................. i s eesreeenrinis e 1.2
" Exhibition Hall .....c.ccoeennne. OO TTVOOROR RSO 2.6
Conference/MEEHIE .o L3
LLOBBY ot s e 1.9
" Reception Desk ............................................................ orenrieseereranees s 24
Laundry : :
Washmg ........ TP SRR - h..{) 9
“Troning and Sorting............... et e eae bR A etk b et et et s nner st e rs e s 1.3
Museum and Gallery
General Exhibition ... OO OO USROS OISR 1.9
TNSPECHON/RESIOTALON 1vvvvvvvoveoseereaevesrasscrmsenecssesercesnesaressassressersssresies 3.9
Storage (Artifacts)
TIACEIVE. cveirereecreierirsserees e et et e emessasras s s et et sk s ts et s bans e atnemassebens 0.6
ACTIVE 1overerreeecrserereieieseeren et s esensesns et e bt e rann b en s 0.7
Post Office - - -
LOBBY oot e e e 1.1
Sorting and MaililiZ....covimieeren e 2.1
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Table 63.1049
Unit Power Densities
Part b - $pecific Buildings (Continued)
: UPD
Activitv/Area | Wit Note
Service Station/Auto RePAIT. coceniniivasrnininsa, et eeetererarrnes ...1.0
Theater
PetTormante ATt ... icrearieriermrciessissisrs s s sosenees v 1S
IVOTON PICIUTE ..o eveiiveisr s vere st er e rsn s b s s ba s e e smn e S 1.0
LOBDY ceevesver e sssses st enss e sas st enssnens L3
Retail Establishments :
Merchandising and Circulation Area - Applicable
to all lighting, including accent and display
lighting, installed in merchandising and
CITCTIALIOT AICAS . cviieeirvisrarsseeccmimerreemsaensenserrersresmsasbnesnbesansassnesnes e 2.2 g.
IMATL CONCOUTSE 1 eeeevirrveseasiesrense e siassiarss e sssaes st b erbbresne s rasnebeaaneenns 14
Retail Support Areas
TATIOTHIL (urvvnvecremcecn et r bbbt 2.1
Dressing/Fitting ROOMS ......ovvriniemnconconiine e 1.4
Part ¢ - Indoor Athletic Areas®{
UPD
Activitv/Area Wi
Seating Area, All Sport504
Badminton
T 111 AUV OU USRS OOV U U UTR OISO 0.5
TOUITIAINIETIL. ©vveeveeiisreeisaresensessnsrrassaseessesssessrenaserssacisssssasnsnsnnsmsssnassress 0.8
Basketball/Volleyball
TETAITIUTAL wooeeveereeerersesseresseeeeseerersssmsensesnasasesserassessessanasnsrassersssessssaonss 2O
COLBEE coeverericert e s P 1.3
Professional oo e icsimserceeiasscree s et sac e et s b ar b n et n s 1.9
Bowling
APPTOach ATER oot s 0.5
LLaEBE. 1ovesserieeeeesertcaseensseeraessaanes s benbaeree e e e e AL eab e b b VR AR r e S e ns b 1.1
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Table 63.1049
Enit ?t}wer Densities

Part ¢ - Indoor Athletic Areas®f (Continiiéd)

: UPD
Activity/Area Wit
Box;ng or Wresthng (platform)
ATNALEUL. Lcviieieircenrcemrere et ra s e s as s tsss et ra s b ene b e saa s 1ese e s e tenabenerens 2.4 :
Professional .. rsn s essrs e e e ss e sareen s 4.8
Gymnasium
_ (_}_cngmi Exercising and Recreation Only ..o, 1.0
Handbﬁﬁ/Raquetbaﬂ/Squash
CIID ot e neen 1.3
TTOUMAIMENT «evvvevecsivecieese e e eee s vassass s ebsseresasssssbessebeansaarsameassnssnnrens 2.6
Hockey, Ice
CAMALEUL L eere e e e et e e e et e b e senae s raes 1.3
College or Professional.. ..o 2.6
Skating Rink
RECTEAONAL ..ot ectttar e cneeve s st st seessesr s e s s s seneeas 0.9
Exhibition/Professional ..o 26
'-Smnxnmg .

_ Recreational......c.cc...... ettt s e e a e rann ey nre et e sbeas 0 9
BrBIDIHON ..ot ievcreireeecren et b st aranes st sscestenasi 1.5
Under Water ......cooevvvninvcennenerinnsd ettt et et e v an e a et b e e s 1.0

Tennis
Recreational (Class e sn e s e 1.3
Club/College (Class L. rrrcerermecre e e scnraes 1.9
Professional (Class Do ses s 2.6
Tennis, Table
CIUD Lttt 1.0
TOUINAMENL v SR st 1.6

Notes for Table 63.1049

a. AL3 power adjustment factor is appl;cable for multifunctional spaces
b.. Area factor of 1.0 shall be used for ﬁ:lese spaces.

¢. UPD includes lighting power required for clean-up purpose.

d. Area factor shall not exceed 1.55.

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

f. Facilities that are used for more than one level of play shall have appropriate switching between the
different levels specified in Table 63.1049. Dimming shall not be used to accomplish the reduction in
illumination. The illumination at all levels shall be uniform,
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g. Where lighting equipment is specified 1o be installed to highlight specific merchandise in addition to
lighting equipment specified for genieral lighting and is switched or dimmed on circuits different from the circuits
for general lighting, the smaller of the actual wattage of the lighting equipment inatalled specifically for
merchandise, or 0.8 W/ times the floor area of the display area shall be added to the interior lighting power
determined in accordance with this line item.

~ Comm 63.1050 Lighting controls that must be installed. (1) AREA CONTROLS. (2)
Except as provided in pars. (c) and (d), each interior area enclosed by ceiling-height partitions
shall have an independent switching or control device. This switching or control device shall

comply with all of the following:
1. Be readily accessible.

2. Lecated_-sé_ that a person using the device can see the lights or area controlled by that
switch, or so that the area being lit is annunciated. '

3.Be m'aﬁugﬂy operated, or automét_icéily controlied by an occupan_t%sensing device
that meets the requirements of s. Comm 63.1051 (4).

(b) Other devices may be installed in conjunction with the switching or control device
required by par. (2) provided that they: :

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

2. Reset 'ths__mbde of any automatic system to normal operation without further action.

{c)Upto one-half watt pér .s.q'uare foofdf }ighting in anﬁ area Withiﬁ éimilding that
must be continuously illuminated for reasons of building security or emergency egress are
exempt from par. (a) if:

1. The area is designated a security or emergency egress area on the plans and
specifications submitted to the department; and ' .

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

(d) Public areas with switches that are accessible only to authorized fﬁérsonnel are
exempt from the area control requirements of par. (a). -

(2) CONTROLS TO REDUCE LIGHTING. (a) Except as provided in par. (b), the
general lighting of any enclosed interior space 100 square feet or larger in which the connected
lighting load exceeds 1.2 watts per square foot for the space as a whole, and that has more than
one light source or luminaire, shall be controlled so that the load for the lights may be reduced
by at least one~half while maintaining a reasonably uniform level of illuminance throughout
the area. A reasonably uniform reduction of illuminance shall be achieved by one of the
following: ' et e

6/6/01 63C-60




1. Controﬁiﬁg all lamps or luminaires with dimmers. |

2. Dual switching of altemate rows of luminaires, alternate luminaires, or alternate
lamps. IR EE :

3. Switching the middle lamps of three lamp luminaires independently of the outer
{amps. -

4. Switching each luminaire or-each lamp..
5.-Other methods approved by the department.
(b) The rcqmrements of par. (a) do not apply to any of the followmg

- 1 Lights in areas that are contrclled by an occupantmsensmg device that meets the
requirethents of s. Comm 63.1051 (4). __

2. Lights in corridors.
3. Lights in areas that are controlled by an automatic time switch control device that has
a timed maryz! override available at each switch location required by sub. (1), and that controls

only the lights in that area enclosed by ceiling height partitions. -

(3) DAYLIT'AREAS. (a) Exceptas provided in par. (b), daylit areas in any interior
enclosed space greater than 250 square feet and a hghtmg densxty more than 1.2 W/ft? shall
meet the: requirsmem"s of subds 1. and 2 ;

1. Such areas shail have at least one control that complies with all of the following:
a. Controis onIy luminaires in the daylit area.
_b. Controls at least 50% of the lamps or luminaires in the daylit area, in a manner

described in sub. (2)(2) 1. to 3., independently of ail other lamps or luminaires in the enclosed
space. The other luminaires in the enclosed space may be controlled in any manner allowed by

sub, (2){a) 1. to 5.

2. Such areas shall have controls that control the luminaires in each vertically daylit
area separately from the Juminaires 111 each horizontally daylit area.

(b} The requirements of this subsection do not apply to any of the following:

1. Daylit areas where the effective aperture of glazing is equal or less than 0.1 for
vertical glazing and 0.01 for horizontal glazing.
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2. Daylit areas where existing adjacent structures or natural objects obstruct daylight to
the extent that effective use of daylighting is not feasible.. : :

(4) SHUT--OFF-CONTROLS. (2) Except as provided in par. (b), for every floor or
metered space, all interior lighting systems shall be equipped with at least one separate
automatic control to shut off the lighting. This automatic control shall meet the requirements of

s. Comm 63.1051 and may be ‘an occupancy sensor, automatic time switch, or other device
capable of automatically shutting off the lighting.

(b) The requirements of par. (a) do not apply to any of the following:
1. Buildings or separately metered spaces of less-than 5,000 square feet of space.

2. Where the system is servingan- area that must be contmuously 1it, or where the use of
the space prchlbu:s the use cf a preestabhshed hghtmg program

Note: Serﬂce eqmpment TOOHIS 28 spemﬁed in NEC 110-26 (3} (d) are covered ‘ny this e:xceptmn _

3. In residential buildings, hotels and motels, lighting of corridors, guest rooms, and
lodging quarters

4. Up to onemhaif watt per: square foot of hghtmg in any area mthm a buzldmg that must
he continuously illuminated for reasons of building security or emergency egress, if:

a.- The area is designated a security.or emergency egress area on the plans and
specaﬁcatmns submztted to the department or :

b. The area is controﬂed by swatches accesmble only to authonzed personnel

(c) If an automatic time sw1tch controi dewce is installed to comply with par. (a) it
shall incorporate an override switching device that complies with all. of the following:

1.1s rf:adlly accessible.

2.1Is 1ocated SO that a person using the device can see the lights or the area controlled by
that switch, or so that the area being lit is annunciated.

3. Is manually operated

4. Allows the li ghtmg to remain on for no more than two hours when an overnde is
initiated.

5. Controls an area not exceeding 20,000 square feet in malls, auditoriums,
gymnasiums, single tenant retail spaces, factories, warchouses and arenas, and not exceeding
5,000 square feet for other uses. '
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6. Two overrides may be providéd for a maximum of 10,000 square feet if the lighting
is dual level controlled in accordance Wxth sub (2)(a) 2. or 3.

(5) DISPLAY LIGHTING CONTROLS Dlspiay hbhtmg shail be separately swatched
on circuits ihat are 2() amps or less. . e _ _ _ _

(6) EX’FERIOR LIGHTING CONTROLS Except m- hgbtmg in. parkmg garaves,
tunnels, and large covered areas that require illumination during daylight hours, exterior
lighting shall be controlled by a directional-photocell or. astronommai time switch that - _
automatically turns off the exterior lighting when daylight is available. Time switches shall be
equipped with back-up provisions tokeep hme duringa power outage of 10 hours or more.

{7y HOTEL AND MOTEL GUEST ROOM CONTROLS Hotel and motei guest rooms
or suites excluding bathrooms shall have ‘one or more master sthches at the main entry door or
at the entry door of each room that turn off all pennanently wired kghimg fixtures and switched
receptades in the room or suite.

Comm 63.1051 Requirements for lighting control devu:es Au‘mmauc tame swztch
control devices, occupant—sensing devices, automatic daylighting control devices, lumen
maintenance control devices, or interior photocell sensor devices that are used to justify a
wattage reduction factor in the calculation of the actual internal lighting power in s. Comm
63.1045 (2) shall be approved for compliance with all of the applicable requirements of subs.
()to (7}_:_and shall be installed in compliance with sub. (8). Approval of devices shall be
obtained via the material approval program in accordance with ch. Comm 61 or via
man&mmmer cemﬁcaaon to ihe Cahferma ’ﬁ“nergy Commission,.

' N’ote }nfeunanan on Cahfomla Enargy Cﬂmnussmrz Cemﬁcatmn may be obtained from the: Cai;forma
Energy Commission, Energy Efficiency and Demand Analysis Division, 1516 9th Street, MS-25, Sacramento, CA
95814, (916) 6544080, A list of approved control devices is available on the internetat
fip://38.144.192.166/pub/efftech/appliance/.

(1) ALL DEVICES: INSTRUCTIONS FOR INSTALLATION AND CALIBRATION.
The manufacturer shall provide step«»bywstep instructions: for mst&llauon and start-up
calibration of the device. SRR -

(2) ALL DEVICES: STATUS SIGNAL. The device shall have an indicator that visibly
or audibly informs the device operator that it is operating properly, or that it has failed or
malfunctioned, except for photocell sensors or other devices where a status signal is infeasible
because of madcqaa‘te power.

(3) AUTOMATIC TIME SWITCH CONTROL I)EVICES Autamatzc time switch
contmI devmes shali comply with all of the foliowmg

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

(b) Incorporate an automatic “holiday shut—off” feature that turns fo all loads for at
least 24 hours, then resumes the normally scheduled operation.
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(¢) Have program backup capabili"eie's that prevent-the loss of the device’s pro grain and
tlme sett;ng for at 1east 10 hours if power 15 mterrupted

4 OCCUPANT ~—SENSING I)EVICES Occupant—sensmg dewces shall be capable of
automatically controlling all the lights in an area no more than 30 minutes after the area has
been vacated. In addition, ultrasonic and microwave devices shall have a built~in mechanism
that allows calibration of the sensitivity of the device to room movement in order to reduce the
faise sensmg ef occupan*{s and shall comply Wlth either pax (a) or (b) as apphcable

I the devme emits ultrasomc razhation asa s;gnal for sensing occupants within an
area, the devwe shali comply with ail of the followmg

‘1. Have had an i{mtzal Report submitted to the Bureau of Radmlo gical Health, Federal
Food and Drug Adm}mstratzon under 21 CFR 1002:10.

2 Emlt no aud},ble sound

3. Not emit uitrasound in excess af the decﬂ::el (dB) vaiues given in Tabie 63.1051
measured no more than 5 feet from the source on axis.

Table 63. 1051
Maxnmum Ultrasound Emlssmns

Midfrequency of Sound Pressure -+ - Maxzmum dB Level w1thm Tmrd—Octave

Th;rd~0ctave Bank (m kHzy- o Band (m dB reference 20 micropascals)
lessthan20 . o 80
20 or more to less than25 o 105
25 or more to less than 31.5 110
31.5 or more 115

(b) If the device emits microwave radiation as a signal for sensing occupants within
area, the device shall comply with all of the following:

1. Comply with all applicable provisions in 47 CFR Part 5, and have an approved
Federal Communications Commission identification number that appears on all units of the
device and that has been submitted to the department. -

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

3. Have permanently affixed to it installation instructions recommending that 1t be
installed at least 12 inches from any area normally used by room occupants.

(5) AUTOMATIC DAYLIGHTING CONTROL DEVICES. Automatic dayhghtmo
control devices shall comply with all of the following:
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“{a) Be capabie of reducmg the 11ght omput of'the general lighting-of the controlled area
by at least one-haif Whﬂe mmntalnmg a u.mform 1evel of 1111ummance thrmzvhaut the area.

(‘o) If thf: devace isa dzmmer pI'{)Vidf: elec‘mcai outputs ’se 1amps for reduced ﬂmker N
operation through: the dimmmg range: and wzihout causing premature lamp failure.

(¢) If the devzce 13 astepped dﬁnmmg system, mcerporate tzme deiay cxrcmts to prevent
cycimo of hchi' Ie‘vcl changes of less than three minutes.: - R S v

@If the davxce uses step swztchmg wzth separate ‘on” and “off’ séttinés for the steps,
have sufﬁclent sepa;raiien or deadband of “on” and “off” points to prevent cychng

(e) Have prowdﬁd by the manufa,cturer step«by~step mstmctwns for 1nstaliatmn and
start—up cahbranen to desxgn foot»—candle levels : o SR :

{6) LUMET\T MWTENANCE CO?NTROL DEVICES Lumen mamtenance controi
devmes shali comply W:zth all of the foﬁowmg s :

- (2)"Becapable of reducmg the hﬁht Gutput ofthe general lighting of the controlled area
by at’ Ieas,i 30% while mamtammg a umform ﬂImmance thmughout the area. :

- Ab) zﬁmwm_eiecmcal Qutputs to. Iamps for reduced ﬂicker operatmn through the
G.lmmmg range and Wzthout causing premature lamp failure.

. (c) Incerperat& an aiarm, exther audible or: v151bie to-announce when a speciﬁed
setpomt Gf iumens or waits has befm reached -

(d) Have prov1ded by the manufacturer step—by-step instructions for mstallatlon and
start up cahbratzon o demgn feot—candle Ieveis

{7y INT ERIOR PHGTOCELL SENSOR DEVICES. Interior photocell sensors shall not
have a mechanical sizde cover or other device that permits easy unanthorized disabling of the
control, and shall not be incorporated into a wall-mounted occupant-sensing device.

(8) INSTALLATION IN ACCORDANCE WITH MANUFACTURER’S
INSTRUCTIONS. Ifanautomatic time switch control device, occupant-sensing device,
automatic daylighting control device, lumen maintenance control device, or interior photocell
sensor device is installed, it shall comply with both pars. {2} and (b).

(a) The device shall be installed in accordance with the manufacturer’s instructions.

(b) Automatic daylighting control devices and lumen maintenance control devices shall:

1. Be installed so that automatic daylighting control devices control only luminaries
within the daylit area; and
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2. Have photocell sensors that are clther ceiling mounted or located so that they are
accessible only to authorized personnel, and:that-are Jocated so that they maintain adequate .
ﬂlammatlon n the area accardmg to the de51gncr s or manufacturer ] mstmcnons

Comm 63 1052 EXlt signs. Ex1t szgns shail have an mstalled waﬁage of 20 watts or -
less.

Comm 63.1053 Reduction of smglé lémp bailasté. The foliévx?ihg qunihéries .1603,{6(1
within the same room shall be tandem wn‘ed or provzded with three~1amp baHasts

(1) Onewiamp or ihreewlamp ﬂuorescent Iummanes recess~m0umed thhm 10 fcet
center—~to—center of each other

(2) Onewlamp or threew}amp fiuorescent lummanes pendant—ﬂr surfacewmounted within
one foot edgewto—edge of each other o :

Part 6 Nondepietable Energy Souree
‘Comm 63.1060 Bmidmgs utilizing solar, geothermal, wind or other nondepletable
energy source. Any building, or portion thereof, utilizing any. nondepletable energy source
shall meet all the reqmrements in IECC section 806.
Part 7 System Anaiys:s Be51gn
_ Comm 63.1070 System analysis design. A bualdlng demgned usmg system analysm _
design shall comply with IECC section 806. :

File Reference: IBC/Comm 63CIr
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- Chapter Comm 64 -
ﬂeatxng, Ventﬂatmg and Air Cnndlnonmg :

Subchapter I— Purpose, Scupe, Apphcatlon and Comphance

Comm 64 ﬂi}ﬁl I’urpose and smpta (1) PURPOSE (a) The purpase of thls chapter is to
revulate the des_zgn, mstaﬂatxon operation and maintenance of heating, ventilating and air:
conditioning systems in buildings and structures as specified in ch.-‘ Comm 61 -

(b 'I"hs mstailatmn of fuel gas distribution piping and eqmpment fuel gas-fired appliances
and fuel gas- ﬁred apphance ventmg systems shaﬂ be regulated by ch Comm 65.

" (¢) Fixed electric space heating equipment shall comply. with ch. Comm .'16. |
; (2}_ :SCGIP-B.' The: séc;pe of ﬂlis_chapter is-as specified in .s. Comm 61.02.

Comm 64 08{}2 Apphcatmu (1) GENERAL. The apphcatlon of thzs chapter 15 as
specified in s, Comm 61.03 and as modified in this section. =~

o+ (2) APPLICABILITY. All heating, ventilating and air conditioning systems shall be
designed, installed, maintained and operated so as to provide the service and results required
within '
"the provisions of this chapter. The minimium requirements establishéd in each part of this
chapter shall be complied with as they apply to the structures and facilities covered in the IBC.

‘\Iote The adzmmsiraﬁve rules peri:almng to energy consf:rvatmn, ch Comm 63, may be: applled retroactively .
to exzsm}g ‘buildings and structures.’ .

(3) .EXISTING SYSTEMS. The provisions for existing systems shall be as specified in
pars. (a) and (b).

{a) Addiﬁons, 1. .Th_e :provisioﬁs of this chép_ta_r shall .appiy to all additions to existing
buildings and structures as specified in s. Comm 61.03.

2. Except when an existing heating, ventilation and air conditioning system is extended to

serve an addition, existing system components are not required to be replaced if the provisions in
this chapter are met within the addition.
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(b) Alterations. 1. The provisions of this chapter shall apply to all alterations in any
building or structure which affect the replacement of major equipment as specified in s. Comm
61.03.

2. When an existing heating, ventilating and air conditioning system serves a remodeled or
altered space that-has ot undergone a change in oceupancy classification, the existing system
components are not required 10 be replaced if the ;provzswns in this chapter that apphed to the
original construction of the s space are met.’ S y . _

Note:. “Oc:cupancy :ciassiﬁcaticn” refers to the entries in Table 64.0403.
Note: Comphance mth ‘dns chapter shail not consumte assurance of pmper mstaliaﬁon or opez‘amn of the

heafmg, vent;latmg and air conditioning system. This chapter is not to be used as a deszgn manual but it is established
as a minimum standard for safety, health and’ genezal welfare of the public.”

Note: Maintenance and repznr‘ to existing equipment when Ihere is'no change to the building or occupancy, is
considered an alteration,

@ RETROACTIVITY Retroactivity shall ap}ily as -Spééifie& in s. Ccmm.éi. 03.

(5) CONFLICTS. Conflicts between rules and other reqmremen’cs shail apply as specified
in s. Comm 61.03. :

Comm 64.0003 Compliance. All buildings and structures shall comply with the IMC and
the changes, additions or omissions under subch. 11

Comm 64 0004 Approval of drawmgs and spemﬁcanons - All drawings and
specifications shall be submitted to the department in accordance with the’ provisions of subch, I,

ch. Comm 61,

Snbchapter II —- Changes, Additions or Omissions to the
Internaﬂonal Mechanicai Code (IMC)

Comm 64.0100 Changes, additions or omission to the International Mechanical
Code® (IMC). Changes, additions or omission to the international mechanical code are specified
in this subchapter and are rules of the departmeént and are not requirements of the IMC. -

Neote: This code subchapter is numbered to correspond to the numbering used within the model code; e, 5.
Comm 64.0102 refers to section IMC 102.

Comm 64.0101 General. (1) ADMINISTRATION. (a) The requirements in IMC section
101 are not included as part of this chapter.

(b} The requirements in IMC sections 102.1, 102.2, 102.4 to 102.7 and 102.9 are not
included as part of this chapter.
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(2) SCOPE. The requirements of IMC sections 103 to 107, 108.1 to 108.6 and 109 are not -
included as part of this chapter.

Comm 64,0102 Applicability. This is a department rule in addition to the requirements in
mMC sectmn 102.3: L _ _

(1) The designer or installer shall provide the owner with written instructions for the
operatzon and maintenance of the system and equipment. An operating and maintenance manual
shall be provided to the building owner or operator. The manual shall include basic data relating to
the operation and maintenance of HVAC systems and equipment.

(2) Required routine maintenance actions shall be clearly identified. Where applicable,
HV AC controls information such as diagrams, schematics, confrol sequence descrzpﬁons and
mamtenance and cahbmﬂon mformatmn shall be included. "

Comm 64.0202 Definitions. (1) ADDITIONS. These are department deﬁmtwns mn
addition to the definitions in IMC section 202;

(a) "Air change" means the introduction of new, cleaned, or recirculated air to a space.

(b) "Air change rate" means airflow in volume units per hour divided by the building space
volume in identical volume units,

(0) "D:HFS".méé.ﬁs_ the depéﬁ:i:nent of hea_lth"an_é family é_ervices,

_ (d) "Spot heating" means to provide heat to raise the air temperature to the required
m:mmum in the immediate area of the occupants

(2) SUBSTITUTIONS. Substitute the following meanings for the corresponding definitions
in IMC section 202;

(a) "Approved” means acceptable to the department.
(b) | “Approval' agency" means the depértment or its authorized representative.
(c) "Unusually tight construction” has the meaning given-in s, Comm 65.0201.

Nete: Section Comm 65,0201 reads: "Unusually tight construction” means the total area of outdoor openings
is less than 3% of the floor area of the space in which equipment is located.

Comm 64.0301 General regulations. (1) ENERGY UTILIZATION. This is a department
informational note to be used under IMC section 301.2:

Note: See ch. Comm 63 for additional requirements.
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{2) LISTED AND LABELED. Substitute the foliéwing wording for the requirements in
MC sectzon 301 4

(a) General AH apphances regulated by this chapter shail be hsted and labeled as
specified in this chapter, unless otherwise approved by the department in accordance with par. (b).

(b)) Unlzszed eguzpment Ifthe eqmpment is unllsted tha one of the followmg prowszons
shall be taken o

1. A statement from the equipment manufacturer shall be provided indicating the national
standard with which the equipment complies, A test by a Wisconsin registered engineer shall be
conducted on the output and safety controls, in ‘accordance with the national standard used by the
manufacturer. A statement rega:rdmg the test'of the ratmg and safety controls shall be furmshed for
each installation unless an approvai for the equipment is obtained from the department,

’\Iete "E’he ;}urpose c)f the statement is to shew that zhe eqmpment is in ccmpiets compllance with the national
standard by which the equipment is designed, constructed and tested.

2. Ap'prévals" for unlisted equipment éﬁd'produéis regulated by this chapter shall be as
spec;fied in ch. Comm 61

(3) ELECTRICAL. Substitute the following wording for the rcqmrements in IMC section
301.7: Electrical wiring, controls and connections to eqmpment and apphances regulated by this
chapter shall be in accordance wzth ch Comm 16 ' o :

4 PLUMBING CONNECTIONS. Sabstltute the followmg Werdmg for the requirements
in IMC section 301.8: Potable water supply and buﬂdmg drainage system connections to equipment
and appliances regulated by this chapter shall be in accordance with chs. Comm 81-87.

Comm 64.0304 Installation. This is a department informational note to be used under
IMC section 304.2:

Note: See s. Comm 61.03 (2} for clarification on the application of different requirements and where the most
restrictive requirements apply.

Comm 64.0306 Access and service space, This is a department exception to the
requirements in IMC section 306.6: These prowsmns do not apply when the installation consists of

fans only.

Comm 64.0309 Temperature control. Substitute the follawmg wording for the
requirements and exception in IMC section 309: '
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(1) HEATING SYSTEM DESIGN. Except as provided in subds. (2) or (3), the heating
system shall be deszgned to maintain a temperature of not less than that shown in Table 64,0403 at 3
feet above the floor within the occupied space. :

{2). SPOT HEATING. Spot he’aﬁng may be used to heat individual fixed work stations in
mdusmaZ buildingsi in lieu of heating the entire space as specified in sub. (1), provided the inside
demgn temperamre at the fixed work staﬁen is at least 60°F.

_ (3) SEASO‘JAL OCCUPANCIES When approved by the department, heating
requirements may be waived, but not ventilation required by this chapter, during the period of May
15 through September 15 for the following or similar occupancies: drivesin eating places, club
houses, outdoor toilets, camp Eodge__bml_dmgs canning factories and migrant labor camps.

Comm 64.0312 'IEf'é'at’iﬁg"z-'%i_l_lﬂ mohng load calculations. Thisis a departineﬁt
informational note to be used under IMC section 312:

'Noé'e*' Fo;dés"igh pérémetér’s'm the IECC:'.r'éfe'r to ch.'Cbrh'm 63 or IE’CC Secﬁbﬁ 803. o

Comm. 64 0313 Other requxrements These are department mles in aéchtmn to the
requzremems in IMC chapter 3: ' ; .

1) BALAN CING, FINAL TEST REQUIRED. Every heating, ventilating and air

: condltlonmg system shall be balanced upon installation. The | person or agency responsible for
_baiancmg ofthe ventllatmg system shall document in wmmg the amount of outdoor air being
provided and distributed for the building occupants and any other. spt’:cmity ventilation, The _
“document shall be retained at the site and shall be made-available to the department upon requesi.

" (a) Air systems shall be balanced in a manner to minimize losses from damper throttling by
first adjusting fan speed then adjusting dampers to meet design flow conditions. Balancing
procedures shall be acceptable to the department. Damper throttlmg alone may be used for air
system balancing with fan‘metors of 1 hp or less, or if throttling results in no greater than 1/3 hp fan
horsepower draw above that required if the fan speed were adjusted.

(b) Either of the following test methods shall be used:

1. Hydronic systems shall be balanced in a manner to minimize valve throttling losses by
first trimming the pump impeller or ad;ustmg the pump speed then adjusting the valves to meet
design flow conditions. : : : :

2. Valve throttling alone may be used for hydronic system baiancmg undﬁr any of the
following conditions as specified innsubds. 3:a. tod.-

a. Pumps with pump motors of 10 hp or less.
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b If throttling results in no greater than 3 hp pump ‘horsepower draw for pumps of 60 hp or
less, or no greater than 5% of pump horsepower draw for pumps greater than 60 hp, above that
required if the impeller were trimmed. : _

““c. To reserve additional pump pressure capability in open circuit piping systems subject to
fouling.” Valve throttling pressure drop shail ot exceed that expected fﬂr ﬁltare ﬁ}uhng

d. Where it can be shown that throttling will not increase overall bmldmg energy costs,

’\Ibte “National 'E.awzr'csﬁmentai Ealanézﬂg B%lfeaé {NEBE) ?roceéﬁré% Stahdar{is the Assacmted Aér Balance Council
(AABC) National Standards, the Sheet Metal and Air Conditioning C{mtraczors Natmnal Association, Ing, (SMAC\? A), or
equivalent haiancmg pmcedures are acceptable to the department. . . e

@ BALANCING PROPER WORKIN’G CONDITION HV AC control systems shall be
tested to assure that con’troi elements are cahbrated adgusted and in proper workmg condition.

(3) BALANCING, OPERATING AND MAINTENAN CE MANUAL. An operating and
maintenance manual shall be provided to the building owner or operator. The manual shall include
basic data relating to the operation and maintenance of HVAC systems and equipment. Required
routine maintenance actions shall be clearly identified. Where applicable, HVAC controls
information such as diagrams, schematics, control sequence descriptions, and mamtenance and
calibration information shall be included.

Comm 64 04{}1 Ventiiatmn (D VENTiLATI{)N REQUIRED Suhsntute the following
wording for the requirements in IMC section 401.2: Every occupied space shall be ventilated by
natural means in accordance Wlth IMC section 402 or by mechamcai means m accordance with IMC
section 403 and as specxﬁed in Tabie 64.0403. - : : : :

(2) WHEN REQUIRED. Substitute the following worcimg for the requirements in IMC
section 401.3:

(a) Outsz‘de air. Mechanical ventilation systems shall be operated to provide a continuous
source of outside air to all areas while people are present. .

(b) Operation. 1. Except as provided in subd. 2., the required building exhaust ventilating
systems shall operate continuously when people are in the building to provide the amount of
exhaust specified in Table 64.0403. _

Note: Chapter Comm 32 may require continuous operation of some exhaust systems, such as purging systems,
chloride storage exhaust or industrial exhaust.

2. Subdivisién I. does not apply to all of the folio{ving:

a. Toilet rooms with 2 or fewer total water closets or urinals, if the required ventilation is
provided when the room is occupied.

6/6/01 64C-6




- :b,: Shower rooms with 2 or fewer showerheads if the required ventilation is provided when
the room is ocoupied. . P _

¢. Common residential laundry rooms with a total of 4 or fewer washers and dryers if the
required ventilation is provided when the room is occupied.

d. Mechanical exhaust systems for natatoriums even when the building is not occupied.

_ (3) EXITS. Substitute the following wording for the requirements in IMC section 401.4:
Vestibule ventilation for smokeproof enclosures shall be in accordance with the IBC.,

(4) INTAKE OPENINGS. (a} These are department rules in addition to the reqmrements
n EMC sectaon 401.5. 1

L ’\dﬁechamoai and }:eqmred gravzty outszde air intake openings shall be located a minimurm. -
“of 10 feei from any hazardous or noxious contaminant such as vents, chimneys, plumbing vents, .
streets, aileys, parking lots and locating docks, except as otherwise specified in this chapter. Where:
a source of contaminant is located within 10 feet of an intake opening, such opening shall be located
a minimum of 2 feet below the contaminant source.

2. 'The lowest side of outside air intake feqﬁired openings shall be located at least 12 inches
vertically from the adjoining grade level, above adjoining roof surfaces, or above the bottom of an
areaway. - '

_ 3 Oumde alr mtakes Iocated in axeaways shaii be provided the mlmmum honzontal cmss s
sectmn of the areaway is equalto the free area of the opening. -

(b) These are department excéptions in addition to the requirements in IMC section 401.5.1:

I The setback distances as specaﬁed in IMC section 401.5.1 shall not apply to the
combusuon azr mtake of a direct vent appliance.

2. Unless a greater distance is specified by the manufacturer, exhaust openings of 100 cfim
or less'shall be'located at least 12 inches, measured in any direction, from doors or epenable
windows, _ o

3 The IO-f@ot mzmmum separatmn doeg not apply to the mtake and exhaust of a factory-
: .pacﬁiaged rooftop unit or. other Listed outdeor apphance provided nothang restricts air flow around
the unit. The exhaust and intake of the unit shall be located to minimize contamination of outside
air,
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.+ 4, Unless a greater distance is specified by the manufacturer, product of combustion outlets
of direct vent appliance vents shall terminate at least 12 inches measured in any direction from
doors or openable windows.

Note: See ch. Comm 82 for plumbing vent setbacks. That nule requires plumbing vents to be 10 feet from air
intakes and 10 feet horizontally from or 2 feet above roof scuttles, doors or openable windows.

_ Note: See NFPA standard 43, Fire Protection for Laboratories Using Chernicals, adopted under ch. Comm 10,
for chemical fume hood exhaust iocat}on Heaith care and related’ facﬂmes may have additional requuemems

_ 5) EXHAUST OPENINGS. These are department rules in addition to the requirements in
MC section 401. 5 2.

. (a). vazty venrzlarzon ducts. Gravity ventilation ducts shall extend not less than 2 feet
above the highest portion of the ‘tauﬂdmg within a. EOufoot radius of the duct and shall be provided
with a siphon roof ventllator _ _

(b) Barometric relief vents. Where barometric relief vents are installed on the roof, the
discharge openings shall be no less than 2 feet above the roof surface where the vent pierces the
roof. :

Comm 64.0402 Natural ventilation. This is a department rule in addition {o the "
requirements in IMC sectzon 402: Nauxral ventxla’smn shaﬁ be permltted Oniy in areas specified in
“Table. 64 0403 : : :

Comm 64.0403 Mechanical ventilation. (1) VENTILATION SYSTEMS Substitute the
following wording for the requirements in IMC section 403.1: ' :

(2) Mechanical ventilation shall be provided by a method of supply air and exhaust air. The
amount of supply air ‘shall be approximately equal to the amount of return and exhaust air. The
system shall not be prohibited from producing negative or positive pressure. The system to convey
ventilation air shall be designed and installed in accordance with IMC chapter 6.

(b) Ventilation supply systems shall be designed to deliver the required rate of supply air
into the occupied zone within an occupied space.

(2) OUTDOOR AIR REQUIRED. (a) This is a department exception to the requirements
in TMC section 403.2: ‘Where it can be demonstrated that ail engineered ventilation system design
‘will prevent the maximum concentration of contaminants from exceeding the maximum obtainable
by provzdmg the rate of outdoor air ventilation determined in accordance with IMC section 403.3,
the minimum required rate of outdoor air may be reduced in accordance with such engineered
system design.
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