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lnd 19,91 Application and scope. This code sets forih the minimum §ighting
regquirements for faciories, offices, mercantile buildings and all outdoor work
areas, thealers and embly lialls, schools and other olaces of Insiruction,
apartment buildings, hotels and places of detentlon, and swimming pools. 1t
applies to new construction, reconstruction of, and additions to, existing
construciion, snd to changes in lighting, Exieting ilghting shail be made to
comply with this code as may be directed by the Indusirial Commission and within
the time determined by the Cammission for each projesct.

Ind 19,02 Besian_and insiallation. AVL Illumination equipment shall be
designed and installed to provide the service and resulis regquired by this code.

Ind 19,02 Definitlons. - (1) Brightness, phoiometric, The luminous flux
per unlt of projected area per uwnlt solid angle either leaving a surface at a
given point in a given direction or arriving at a given point from a given
direction; the luminous intensity of a surface In a given direction per unit
of projected area of the surface as viewed from thet direction.

{2) Candela, The candela {Fformerly candle) iz the unit of luminous Intensity.,
One condela |8 one-sixtieth of the intensity of one square centlimeter of projecied
area of a black body radiator operating at the temperature of solildification of
platinum, '

(3) DIffuced reflection. The process by which a portion of the incident
flux is re-emicted in a non-image-forming (diffused) state.

{4) Direct glare. Glare resulting from high-brightness or insufficliently
shielded light sources in the Tield of view,

{(5) Emergency lighting. A lighting system designed to supply illumination
essential Lo safety of 1ife and property, in the event of fallure of the normal
supply. ‘

{6) Eye sirain. A physiological condition of the eye resultlng in discomfort,
poor vision or fatligue,

{(7) Filux. The time rate of flow of light (luminous energy).

(B) Footcandle., The unlt of Illumination when the foot is the unit of
length; the illumination on a surface one squarc oot in area on which is
uniformly distribuced a flux of one lumen. It equals one lumen per square foot.

{9) Footlambert., The unit of photometric brightness {iuminance) equal to
3183 candela per square foot, A theoretical perfccily diffusing surface emitting
or reflecting flux a1 ihe rate of o lumen per sguare foot would have a photo-
metric bri nese ol one footlambert in all directions. #Ho actual surface
completely fulfiils this condiition.

Wote: One candela per sguare inch eguals 452 footlamberts,
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(10) €lare. The effect of brightness or brighiness difference within
the visual Fleld sufficiently high to cause annoyance, discemfort, or loss in
visual performance,

(11) 1liuminatlon. The denslty of luminous flux Inclident on a surface;
the quotient of the flux divided by the area of the surface, when the flux is
unlfermly distributed.

(12) Mlumination at the work. The illuminatlon of or at the important
plane or planes of the actual visual task.

Wote: The work plane is normally considered to be 30 inches above the floor.

(13) Lumen. The unit of luminous flux; equal to the flux emltted through
a unit solld angle (one steradian) from a uniform source of one candela.

(14) Luminaire. A complete llghting unit conslsting of a lamp or lamps
together with the parts designed to distribuite the light, to position and
protect the lamps, eand to connect the lamps to the power supply.

{15) Matte surface. A surface from which the reflection Is predominantly
diffuse, with or without a negligible specular component,

(16) Genera! lighting. Lighting units installed above ordinary head
level to secure & general illumination over a consliderable area.

(17) Photameter. An Instrument suitable for making illumination measurements.

{18) Refleciance. The ratio of the flux reflected by a surface or medium
to the Incident flux, espressed In percent.

(19) Reflected glare. Glare resulting from specular reflections of high
brightness sources on polished surfaces In the Tield of view.

{20) Shaded. <Condition in which the lamp is equipped with a reflector,
shade, enclosing globe, or other accessory for reducing the brightness In
certain directions, or otherwise alierting or changing the distribution of
light from the lamp.

(21) Shielding., HRefers to those portions of a luminaire which serve to
“screen out the light source and minimize glare from normal angles of vision.

{22) Supplementary llghting. Lighting used to provide a specific amount
or guality of illumination which cannot readily be obtained by the general
lighting system, and which supplements Lhe general lighting sysiem.



Figure D-1. Melationship between candelas, lumens
and footcandles. A umniform point source (luminous

intensity or candlepower = 1 candela) is shown at the »
center of a sphere of 1-foot radius. It is asswmed that ! /;’7
. , i b
the sphere is perfectly transparent (i.e., has 0 reflec- E 0@\;,/
tance). The illumination at any point on the sphere is [ \(_,F*\;\/’
1 footcandle (1 lumen per square foot). The solid g
angle subtended by the area, A, B, C, D is 1 steradian. ‘ : e
The flux density is, therefore, 1 Jumen per steradian, 1o \ | SQUARE
which corresponds to a luminous intemsity of 1 i - FOOT
candela, as originally assumed. The sphere has a total . y
arca of 12.57 (4«) square feet, and there is a lumi- E ! ~~SCAnp
. P ~~Zflq
nous flux of 1 lumen falling on each square foot. Lo RONY
Thus the source provides a total of 12.57 lwmens. [ ‘
; %
P &
| N
! %

GEHERAL

ind 19.04 1llumina] it the work, Electric lllumination at the work
in all accwpnncies covered by thls code shall be provided and maintalned in
accordance with the minimum values shown in the following table unless
specifically covered elsewhere in thls code.

‘Mimﬁnum malatained

Arcas ,
(1} S$talrways, washrooms and other service
aress, and public tollets. 10

{2) Hallways, corridors, passageways, storage
- and other casual seelng areas. 5

Hote I: Hefer to the current |.8.5. Lighting Handbook for recommended
iltlumination Intensities,

Hote 29 The wmeszurements of illumination are to be made at the work with
a properly standardized portable color and cosine correcied photometer,

Ind 19,05 Bierribution of llaht., The reflectors or other accessories,
mounting height and spacing employed with lamps for general illumination shall
be such 8% o secure a maximum railo of highest level to lowest level of general
illumination at the work plane of 3 to |, avoiding objectionable shadow and
sharp contrast of brighiness. Where local lighiing %% used, the general level
of illumination shall be not lezs than 1/10 the local level, with both sysiems
operating, measures &1 the seeing task.




FACTULIES , OFFIGES, BERCAWTILE BUTLDIHGES AHD ALL
GUTDUOR WORK AKEAS

Ind 19,06 1 lwmination gt the work. Eleciric illumination at the work in
faciories, offices, mercaniile bulldings and all ovutdoor work areas shall be
supplicd and main ained in ascordance with the minimum values shown in the
follawing table, AVl light sources shall be provided with adeguaie shielding

for the type of work performed In order to eliminate direct glare,

Hintmum maintalnad
Tasks and Areas illupination, footcandles
(1) Very bif { Ing Tasks 75
Such as: fTine assembly, precision grading,
high~epeed work, fine finlghing, drafcling.

(2) Difficult and Critical Seclng Tasks 30
Such acg: ordinary benzh work and assembly,
.machine shop work, Finishing of medium-to~
fine parts, offlce work, store merchandlising
areas,

{3) oOrdinary Seeing Tasks 20
Such as: auviomatic machine oparation, rough
grinding, yarage work aress, continuous
processes, conference and flle roomg, packing
snd shipping.

{(4) Active Dutdoor York Areas 5

Hote: Refer to the notes following the table In section Ind 19.04,

PART ¢
THEATERS AND ASSEMBLY HALLS

Ind 19,07 1 lumination levels. Eleciric illumination in theaters and
assembly halls shall be supplicd and maintained in accordance with the minimum
values chown in the following table. The illumination shall be measured at
a plane 30 inches above the floor unless otherwise noted,

Hinioum maintalned
leries e

(1) Art c

(2) Auditoriums

assemb iy 10
exhibition 20
social activities 5

{(3) tChurches
choir and oh
wmalin worship o

{4) Dance halls and 1averns iy
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Al b ag o, foureaadion

{5) HRes twuraﬁ

intimate type {Sei Hote 2) 3
leisure tvpe (Sec Hoie 3) 10
kitchens
active work areas 50
other areas . 30

{6) Theatere and motion picture houses

audl torium during Intermission 5
auditorium during plcture

(measured at aisie floor level) ‘ 0,1
lobby 15

Hote 1: Refer to the notes foliowing the table in sectlon ind 19.04,

Hote 2: lIntimate type resisuranis are conslidered to be areas where people
congregate a% much to visit and to be entertained as to eat and drink,

Hote 3: Leisure type restaurants are considered to be areas where eating

ie lefsurely, but where time ls also lmportant.

PART D

SCHOOLS AND OTHER PLACES OF INSTRUCTION
of llahtl (1) The illumination at

the gencra é?ghziﬁgmﬁhaafwin no case be less than the
intensitles set forth in Ind 19.09.

(2) Where supplementary lighting Is used In combination with general
lighting, particular care shall be exercised to eliminate glare at other polnts
in the room. Adeguate shiclding and careful adjusiment of the direction shall
be provided to minimlze both direct end reflected glare. See section ind 19.05.

Wote: The design and operation of an effectlive visual environment involves
more than achleving high lighting levels and compliance with a code. The current
Americen $tandard Guide for School Lighiing, sponsored by the American Institute
of Architects, {lluninating Engineering Soclety, and the Hational Councll on
‘School House Consiruciion sets forth the desirable goals and procedure in
attaining & good visual environment. |1 represents an offective supplement o
this code for schoo] boards snd educators 2 as well as architects, engineers, and
others desioning school lightivg ¢ysiems, The guide 135 svalliable through the
Hiuminating Engineering Seciety, 345 East 47th Street, Hew York 17, Hew York,

ind 19,09 81 1yml lon 8 ittuminastion at the point
of work in rooms and s buildings shall be suppiied and maintalned

sk Electric |
5 B : ) {
in sccordance with the minimum values shown §n the Folluwing table




Mindioum moin  ained
Pilymingeion, Footeandl

SRRRIVATEY

(1) ¢ ﬁﬁfirgasi;"'ﬂall };W" i!lﬁud for ;?mdy
or insireciion except (3). £0
{2) bBrafting, tvping, sewing and 1lp reading rooms. 75
(3) Gymmaslums and cofeterias, 30
() Bhops - vocational tralning and industrial arts. 75
Hote: Refer to the notes fellowing the table in sectlon Ind 19,04,

dnd 19,10 Shielding of lgwps. Light sources shall be provided with
suitable shi vB@sm@ @s&h@r as a component of the luminalre or as 8 siructural
%%1@%& s0 that occupants will be protected from direct glare.

Hote: Refer to the current 1.E.S. Lighting Handbook and American Standard
buide for 8chool Lighting for other shielding recammendations,

dnd 19,11 Bisrribution of light. Luminaires or luminous ceilings shall be
so installied in regard to mounting helaht, location and spacing as to provide
uniform digtribution of illumination at the work,

Hote: This does not apply to tollet rooms, cloak rooms, store rooms,
boiler rooms and other spaces devoted to similar purposes.

of Vight., Luminalres shall be so installed in regard
g catlon ead spacling as to aveld sharply defined and deep
shadows from @?@?ﬂ&ﬁ%iﬂﬁ structural parts or persons in normal working positions,

This section does not apply to toilet rooms, cloak rooms, store
15 and other spsces devoled to similar purposes.

Bote 2: Beoep sha interfare with work In the shaded ares snd are a
sirain on the eyes. In general, some shadows may be present; In fact they ald
in observing objects in three dimensions but they should be soft and luminous.

19,13 Baylightlng. Al daylight sources in spaces used for educational
purposes shall be provided with an effective means of brightness control,

Walls and ceilings of ail

nished with @ matte {(dull) or seml-matte

instruct @ﬂ %ﬁ f%u
surface,

s shall be

AP

THREHT BUILBINGS , HOSPITALS, WOTELS AMD PLACES OF DETENTIOGH

Ind 18,15 V) iymir ”"V @i@i%» Eleciric illumination in apartment buildings,
hotels and places of d shall be supplivd and mainigined in accordance
with the miniman values shown in the Following toble. The illumination shall

be messured on a plane 3 inches abeove the {loor.



finimum malintained

Arcas I tuminpiion, Tfocicandles
(1) Apartment buildings and hotels:
Lobbies and waiting rooms., 5

{2) Places of detention, hospitale and
similar occupancies:

Lobbies and waiting rooms. 15
Hurseries, private rooms and wards. 10
Examination rooms, laboratories and offices. 50

Hote: Refer to the notes following the table in section Ind 19.04,

PART F
SWIMHING POOLS

Ind 19,16 1llunipaiion levels. Eleciric illumination of swimming pools
shall be provided and maintained In accordance with the minlmum values shown
in subsections Ind 19.1601) (a), (1)(b), (20¢a), or {2)(B). Submarine llghting
is optional., The illumination shall be measured at the water level,

(1)  Indoor pools.
(a) With submarine lighting.
. General overhead: 10 footcandles
2. Submarine: 30 lamp lumens per square foot.

(b) Without submarine lighting.

1. General overhead: 20 footcandles
{2) Gutdoor pools (when used after daylight hours).
(a) With submarine lighting.
}. General overhead: 2 footcandles
2. Submarine: 20 lamp lumens per square foot

{b) Without submarine )ighting.
1. General overhead: £ footcandles

Hote 1: Refer to Note 2 following the table in section Ind 19,04,

Note 2: Refer to chapter E 680 in Volume 2 of the Wisconsin State
Electrical Code for wiring reguirements of underwater lighting,

{nd 19,17 Bistribution of llght. Luminaires shall be so Installed in
regard to lecation and spacing as to provide wniform distribution of [llwminatlon,




ERERGENCY LIGHTING

Ind 19,18 Bxit siops. lluminated exlt signs shail be located as required
by the Wisconsin State Bullding Code.

Hote: See Wisconsin Administrative Code subsections Ind §1.15(5),
Ind 54,06(2), and sectlons Ind $5.11, Ind 56.08 and Ind 57.11.

1. Al illuminated exlt slgns and other
s or units shall be suppllied from an
@margency %uwpiy system recognized by ch@pt@r E 700 of the Wisconsln State
Electrical Code.

ind 19,20 ¢ aency wirlpg. All wirlng to illuminated exlt signs and
other regul rgency llghiing luminalres or units shall be installed in
accordance with the appropriate sections of chapter E 700 of the Wisconsin
State Electrical Code.

ingd 19,21 § , ency liahting. Emergency lighting other
then exit signs sha in the f@!ﬁawing arecas of bulldings:

(1) Theaters and assembly halls except church naves, with lobbies
serving seme, and public Indoor swimming pools end dressing rooms.

{2) Hells, corridors, stairways and other means of egress from aress
specified in subsection lnd ta,zu(a{.

(3) Halls, corriders, stalrways, passageways, work aisles and other means
of egress from factories, offices and mercentile bulldings, and apartment
bulldings, hotels and places of abode or detention.

llote 1: The reguirements of this section apply only when a standby
emcrgency supply !s reauired for the particular area by chapter E 700 of the
Wisconsin State Electrical Code, Refer to the notes following sections
€ 700.09 and € 700.10 of the electrical code.

Hote 23 It is vecomen
exterior of rvequired axikﬁa

ded that en emergency Ilght be placed over the

ind 19.22 Re L 8 - .. ng. (1) Where fixed
tuminalres supplied fr ge ,at@r or atarag b/tt@ry, other than unit
equipments, provide the emergency lighting, the maximsm distance between
sdisgent luminaires shall not exceed 50 feet and the minisuwm total operating
lamp load after 1/2 hour of emergency operstion shall be:

{a) ©ne-tenth (0.1) watt per ﬁﬁﬂafﬁ foot of floor ares for those spaces
specified in subsection Ind 19.21(1).

{b) Two-tenihs (@ 2) watt per sguare fooi of floor ares for those spaces
specified In subseciions Ind 19.21(2) and Ind 19.21(3).

{2) Where spot type emergency lighting unlts supplied from unit equlpments
provide the emergency lighting, the maximum distance beitween adjacent lighting
units shall not exceed 100 Tegt. The projectors shall be directed towsrds the



exits and
Glare and
Tamp ioad

(a)

specified

(b)

spocified

located to proside distribution of light over the entire floor area,
sharp shadows shall be held to o minimem, The minimum total operating
atter 172 hour of emergency operal lon shall bet

One-tenth (0.1) watt per square foot of floor arca for those spaces

in subsection Ind 19.21(1).

Two-tenths (0.2) watt per square foot of floor area for those spaces

in subsections Ind 19,21(2) and Ind 1

fx

g

21(3).



