EN 12464-1:2011 (E)

1 Scope

This European Standard specifies lighting requirements for humans in indoor work places, which meet the
needs for visual comfort and performance of people having normal ophthalmic (visual) capacity. All usual
visual tasks are considered, including Display Screen Equipment (DSE).

This European Standard specifies requirements for lighting solutions for most,indoor work places and their
associated areas in terms of quantity a ality of illymination. In additio mendations are given for
good lighting practice.
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3 Terms and definitions
For the purposes of this document, the terms and definitions given in EN 12665 and the following apply.
3.1

activity area
area within which a specific activity is carried out

3.2

background area
area adjacent to the immediat rro
33

display screen equi
DSE

alphanumeric or gra splay y ess employ iz
NOTE A‘ibfrom 90/27
’
3.4
i roun
undi rea WI ual f|
roof light z
dayli penl horizonta of a bu |
3
n the f|rst sight a % Iumlnous arts of the he
luminaire i VISIble
@. ta
V|sual task
visual elements of

the undertake
NOTE The mai ize of the e, Its Iuml ontr st he background and
its duration.

3.9

window
daylight op g ona r nearly vertical area of a velope

3.10 Py e &
work plac

place inte e work stations on of the -@ king and/or establishment and any other
place within a of undertaking and/0 shment tg e worker has access in the course of his
employment

g angl
a etwee izontal

task a

% a within whi

NOTE Adapted from 89/654/EEC.

3.1

work station

combination and spatial arrangement of work equipment, surrounded by the work environment under the
conditions imposed by the work tasks

g
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NOTE Adapted from EN 1SO 6385:2004.

4 Lighting design criteria

4.1 Luminous environment

For good lighting practice it is essential
quantitative needs are satisfied.

Lighting requirements are determined e satisfacti ee basi needs
— visual comfort, where the wc@a weII bel direct way this also contributes to a
: L or

higher productivity level rk

at as well as the required |IIum|n , additional qualitative and

— visual performance, wh e ab orm the al tasks er diffi

cwcumstances r|ng | ger

— safety.

Main eter @mnous ent w%ﬁarﬂﬁ nd dayll

— ce dlstrl

— illumina

— d|re light, Iub he int

— varia of Ilght nd colo o

9

— colour ren
— (glare;

&

Valu r illuminance and its u
other parameters are describe

colou (aarance of th 0 ‘\ b‘

mity, dlscomf and c
use 4
isual ergOarameter

NOTE In addition to tl influe Vi @ rformance

such as:

— the intrinsic ta rties (si sition, colour and reflectan es of de, ckground)

— ophthalmic capacity of the ual acuity, depth perceptio éerceptlon)

— intentionally improved ed luminous enviro @-free |Ilu~ good colour rendering, high
contrast marki | and tactile guiding s S improve Vi sense of direction and locality.
See CIE Guid Accessibility: Visibilit Kighting Guideli Older Persons and Persons with

Disabilities.

need{or higher illuminance.

Attention to these factors can enhance visual performance without the
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4.2 Luminance distribution

421 General

The luminance distribution in the visual field controls the adaptation level of the eyes which affects task
visibility.

A well balanced adaptation luminance is needed to increase:

— visual acuity (sharpness of 0

XFGHCGS

Ion, convergence, p

— contrast sensitivity (dm on of s I&
— efficiency of th unctlo as cc
movements, e
0
istribut field o . The foI hould b

t Iare' b
ntrasts ill c ecause @tant re-w of the eyes;

nces a Iow Iumlna rasts wh It in az on-stimulating working

ry contraction, eye

The Iumlnan

can g|

Ium| |but|on the ina es surfaces shall be tak
ra ion an etermin e refl e and the |I on the surfaces. To av
a raise a i evels rt of p buildin gth deswable to have

surfaces parti e waIIs ’
theEp ect |Ilum|&~uesf e ‘

<
,‘o o

NOTE The reflec or objects (like furniture, @etc ) should @ range of 0,2 to 0,7.
423 IIIumman~| aces i?

In all enclos s the maintained |Ilureon the m es shall have the following values:
—  E,> 50 Ix with U, =2 0,10 on the walls and é

—  E,> 30 Ix with U, 2 0,10 on the ceiling.

The li igner s onS|der and s

interi es ba gwdanéelow
Reflec urfac

ecommended reflectanc for the major|

— ceiling: 07t

walls:

NOTE 1 It is recognised that, in some places such as racked storage places, steelworks, railway terminals, etc., due to
the size, complexity and operational constraints, the desired light levels on these surfaces will not be practical to achieve.
In these places reduced levels of the recommended values are accepted.
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NOTE 2 In some enclosed places such as offices, education, health care and general areas of entrance, corridors,
stairs, etc., the walls and ceiling need to be brighter. In these places it is recommended that the maintained illuminances
on the major surfaces should have the following values: £mn> 75 Ix with U, 2 0,10 on the walls and Er, > 50 Ix with U, 2
0,10 on the ceiling.

4.3 Illuminance

4.3.1 General
The illuminance and its distribution on rea a the surrou @ave a great impact on how
quickly, safely and comfortably a pers es an tthe .

Is Euro ndard ar ained illuminances and fulfil visual

@

All values of illuminances speC|
comfort and performance ne

All maintained illuminance a
To give a \
0- 75 - 2 00 750 @
manc t
The vaIues in Clause zaln d i

ces over: area o ence surface which
can be h vertical ined. Th e |IIum|nance ot fall below the value
given in e age ition of stallatlon are valid for normal visu

condltlon nt the follOWi ctors:
i L/
ctsguch a V|sualnd well- \
{ & bo

formit e de@i @he definition (se
mme of illu in Ix) areéng to E

3 000 - 5

4.3.2 Scale

4.3.3

psycho-physi

— requwem visual

gonomlcx

— ical experience;

— contribution to functlo o a

economy.
The value of iIIu at least one step in f |IIu see 4.3.2), if the
visual conditions om the sumptlons

The required maintainedHlu should be i mcrease

— visual work is¢itical; ‘
— errors are costly tofrectify;

— accuracy, higher productivity or increased concentration is of great importance;
— task details are of unusually small size or low contrast;

— the task is undertaken for an unusually long time;
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— the visual capacity of the worker is below normal.
The required maintained illuminance may be decreased when:
— task details are of an unusually large size or high contrast;

— the task is undertaken for an unusually short time.

NOTE For visually impaired pe pecial requirements can be neces:

@h regard to illuminances and contrasts.
The size and position of the t re ould b¢d and docuN .
n

For work stations where %and/or Io* he task is/fare unknown, either:
— the whole areag % or &

— the wholegarea is nance | cified by igner; if th ea
be mé/ i r esignw e the requi umina
If the \u @Sumption the Iikeli% state task

S.

o~

O

1 task area

2 immediate sn~ band with a width * ,5m aro task area within the visual field)
3 backgr a (at least 3 m wide 0 the imm dofounding area within the limits of the
space)

Figure 1 — Minimum dimensions of immediate surrounding and background area in relation to task
area

11
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4.3.4 llluminance on the immediate surrounding area
Large spatial variations in illuminances around the task area can lead to visual stress and discomfort.

The illuminance of the immediate surrounding area shall be related to the illuminance of the task area and
should provide a well-balanced luminance distribution in the visual field. The immediate surrounding area
should be a band with a width of at least 0,5 m around the task area within the visual field.

The illuminance of the immediate surro rea may be lower than the 4 ance on the task area but
shall be not less than the values given i
In addition to the illuminance on t quate adaptation luminance in
accordance with 4.2.

@(ed and documented.

Illuminance on the task area Illuminance on immediate

surrounding areas \
Etask
Ix

s‘?fx 1°

50
di iate su&area in

The size and position of theg

Figure 1 illustrates the m|n|

4.3.5 llluminance ckgrou

In indoor work pla rticular evoid of daylight, a lar e are ding an active and
occupied task area needs to ated. This area known a oun should be a band at
least 3 m wide adjac«? mediate surroundin the e space and shall be
illuminated with a maintai nce of 1/3 of the mmedla undlng area.

The size and posit background area sh and doc

Figure 1 illustrates the minimum dimension of imme backgrr@ in relation to task area.

4.3.6 llluminance uniformity

In the task area, the illuminance uniformity (U,) shall be not less than the minimum uniformity values given in
the tables of Clause 5.

12
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For lighting from artificial lighting or roof lights the illuminance uniformity:
— in the immediate surrounding area shall be U, = 0,40;
— on the background area shall be U, = 0,10.

For lighting from windows:

— in larger areas, activity are d background areas the avai aylight decreases rapidly with the
distance from the window; itional fits of dayI| 2) can compensate for the lack of
uniformity.

4.4 llluminance grl ‘

%Iated andgverified
for the task area(s diate g are ckgrou

Grid systems shall ed t p0| e |IIum|nance values a
, the ra |dt ept
between see a 64 2)6 ize shall

’Q z‘

the long nsion o ;ulatlon m; ho e'ratio of the longer to th r
S|de |m then the sh menS|on , and
ceI O

f p0| Ievant dlmenS|o arest er of ‘
resultlng ints is u Iculate earest whoI r of gr|
' her dime |II of length to h of a Iose
band of 0,5 m from the exce ask are r extends

into this border are

An appropriate g @ elled also.

NOTE 1 int spaci ‘

NOTE 2 Ia (1) ( % CIE x005-1992) has bee under the |on that p is proportional to log
(d), where: é e x

Grid c atlng e are

lIs is excluded caIcu

Q\Ils an and a

not coincide with the lumin

p= 02mford

p=
p= 5mford—100m

NOTE 3  Typical values of grid point spacing are given in Table A.1.
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4.5 Glare

4.51 General

Glare is the sensation produced by bright areas within the visual field, such as lit surfaces, parts of the
luminaires, windows and/or roof lights. Glare shall be limited to avoid errors, fatigue and accidents. Glare can
be experienced either as discomfort glare or as disability glare. In interior work places disability glare is not

usually a major problem if discomfort glare limits are met.
nown as ve\ ns or reflected glare.
e*horizontal.

o} stan d method. &
The rating of Qlare ca tly fro |na|res
determined usm Unified i ar met
_‘ . w
g10 pz e

is usu
NOTE Special care is needed t% when t
4.5.2 Discomfort glare

For the rating of discomfort g

Glare caused by reflections in specular

oor tmg atlo e
on t mula:

(2)
where
e back nance in which ‘ ertical indirect |IIum|nan¢
he obs eincd
L st nce of minous part Iumln ectlo@ obs
c
is the 'solid Oram |nous p ch Ium| obse
\/ a the Guth position |ndex indivi Iumlnalre tes t t ement fr
line of sight.

All assumptions made in t
value of the lighting insta

umen

ate notic \nges in glare.
&prehenswe tables for different

e
EX

in the room can be det iusmg t
-1995
n the U

value 6 ause5

The recommended orm a series whose ste

The series of UG

NOTE 1 The variation
observer positions, as detai

NOTE 2 If the m GR value in the roo given in Clause 5, information on
appropriate positions fo stations within the room s glven
NOTE 3  If the tabular method is not applicable and the observer positi d the viewing directions are known the UGR

value can be determined by using the formula. However limited research has been done, to determine the applicability of
existing limiting values. Limits for this condition are under consideration.
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4.5.3 Shielding against glare

Bright sources of light can cause glare and can impair the vision of objects. It shall be avoided for example by
suitable shielding of lamps and roof lights, or suitable shading from bright daylight through windows.

For luminaires, the minimum shielding angles (see Figure 2) in the visual field given in Table 2 shall be
applied for the specified lamp luminances.

NOTE The values given in Ta
mounted below normal eye level.

do not apply to up-lighters or to Wres with a downward component only

Table

um sy gle“\d lamp luminances

Lamp luminance Minimum shielding angle
ked'-m™

@ e' "} ov< 50
v‘ . 50 to 5460€

’a

[ ]
4
®
‘ 3 ’ ’\:
Oure 2 b
X/ g Veiling reflections an ted gl 0 Q
ngh brightness reflecti the VI Iter tﬂ rimentall reflections
and reflected glare i
work | h respectt inaires, i
fInISh ( ces

— Iumlnancer of luminaires, wmdow

— bright ce\a right walls.

4.6 Lightin e interior space o

4.6.1 General

— arran

In addition to task lighting the volume of space occupied by people should be lit. This light is required to
highlight objects, reveal texture and improve the appearance of people within the space. The terms “mean
cylindrical illuminance”, "modelling" and “directional lighting” describe the lighting conditions.

15
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4.6.2 Mean cylindrical illuminance requirement in the activity space

Good visual communication and recognition of objects within a space require that the volume of space in
which people move or work shall be illuminated. This is satisfied by providing adequate mean cylindrical
illuminance, E,, in the space.

The maintained mean cylindrical illuminance (average vertical plane illuminance) in the activity and interior
areas shall be not less than 50 Ix with U, = 0,10, on a horizontal plane at a specified height, for example 1,2 m
for sitting people and 1,6 m for standing le above the floor.

NOTE In areas, where good visual ¢ onisi t, especially iCes, meeting and teaching areas, £,

should be not less than 150 Ix with U, 2

4.6.3 Modelling ‘ Q

The general appearance o rior is | ral f s, the people
it are lit so that form apnd textu erev arly and‘

cts withi

The lighting sh too dir or it will harsh sh nelt houl e teo

the modelli in will be | , resul ery us en ent. Mult

caused lightin re the sition sho 0|ded a n resul used
i qthce between e and ght an e conS|de

NOTE 1 T tio of4eylindri ntal |IIum a point i or of m . The grid points for

cylindrical an ontal illumi c n0|

NOTE 2 nlform ar of lumi
modelllng

oof Ilgh lue between &60 is an indicator of goco
ayllg o

NOTE 3 i i mina hor| m W|ndow nal b
can compensate i Illng values, and ng valu ded ange

indicated.
464 i i
 /
Lig~ m a specific direction a visual ta a&? |I|ty an i
d refl shoul ed se
x uld be . s@ws hel rease the
4.71 General

the task easier to perform. Un|n e
The colour qualities of a ~ amp or transmltted%@a chara by two attributes:

— the colour app of the light;

n rev detall
d velllng refle

Harsh shadows that mterfer
visibility of the task.

4.7 Colour asp

— its colour rendering capabilities, which affect the colour appe C of objects and persons.

These two attributes shall be considered separately.

16
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4.7.2 Colour appearance

The colour appearance of a lamp refers to the apparent colour (chromaticity) of the light emitted. It is
quantified by its correlated colour temperature (7cp).

Colour appearance of daylight varies throughout the day.

Colour appearance of artificial light can also be described as in Table 3.

é‘ @ur apped
ppeara colour temperature

M g
g |
® 2diate 8000 5 300 o
’ Y
‘ cool o bove ’
choice o pearance I atter ng, ae aud what@@ered to be natural.

choice end minancCe Ievel of the r d furnit ding climate and the
appI| ion. m clim nerally t colou ceis p , whereas in cold climates
awa light colou e is pr

5, for s pplicati strlcte d of swtab emperatures is given. T,
Ie for as we ial Ilghtl
0 o o

ing colo enV|ron objects ‘
ay that{ ople lo e and

r rendering
R, is 100

below 3 300 K

man s red natu rrectl

derin 9
For vi rforma e fee com o;t@

' rovide an tive indic f the ¢
dering index R is used.4l'he maximum v,

e the Iour

f m* , tasks S ies are given
uch

be re ptlcs glazing and coloured

ofall

The minimum valu enderl stinct

in Tables 5.1 to 5. g
Safety colours rding to Is@shall always ecogni
NOTE 1 Q renderi ies of light from a light s
surfaces.

NOTE2 Fora n of colours of objec»a n skin th ropriate |nd|V|duaI special colour rendering
index (R)) should be ‘
4.8 Flicker troboscopic effect o

Flicker causes distraction and can give rise to physiologic cts such as headaches.

Stroboscopic effects can lead to dangerous situations by changing the perceived motion of rotating or
reciprocating machinery.

Lighting systems should be designed to avoid flicker and stroboscopic effects.
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4.9 Lighting of work stations with Display Screen Equipment (DSE)

491 General

The lighting for the DSE work stations shall be appropriate for all tasks performed at the work station, e.g.
reading from the screen, reading printed text, writing on paper, keyboard work.

For these areas the lighting criteria and system shall be chosen in accord

activity from the schedule in Clause 5.
Reflections in the DSE and, in som umstances, ions from N
discomfort glare. It is therefore ne ct d ar I
reflections.

g 20‘@ choose equipment am mountin

e with type of area, task or

oard can cause disability and
inaires to avoid high brightness

The designer shall determi
positions which will cause n

49.2 Lumin |Q.
e t

Light can rast

— g reflection ca e illumi

urface ang

luminances fror@aires a ri g in the de
ENISO 924&9ives req aéoncem' ted reflections.
imi ich can be & in DSE for normal viewiro

This sub describes, |
direction
ayera inai ce at e es of ?abo 0
ally aro the luminaires, rk stati résdisplayys whi ical ‘
ilt angl . ‘ 0
O: '\: 4‘

ght surfaces

Table 4 gives
downward verti
or inclined up
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Table 4 — Average luminance limits of luminaires, which can be reflected in flat screens

Screen high state luminance High luminance | Medium luminance
screen screen
L > 200 cd'm? L <200 cdm™
Cas 0
(positive and nor b < \ <1500 cd-m2
requireme ning c
details of n info as
us , € .

i\ﬁ‘

the maximum
manufacturer
ow ZWhe a@eciﬁed

see E @-302) d

nandt Is availa
&reen is in@j to g at lumin

inance‘tien shall be co d. Q
" activiti iSplay scachnolo@ rly hi

igh state |
0 ite part of {

If a high |
foram

Some i creens, I fferent li
atment (e.g ance,li cial sha idual difiming;etc.). 6 g
' eas of indust activities a rafts s s are sometifiies tect jonal fron . The
have togbe ced e metho h as anti-

by sh :%
Qe factor Ni lated for the selected
illu nce. The maintenance factor

ar, the luminaire, the environment and

\ananted reflections on tfiese protection
reflection treatmenx he protecti
4.10 Maintena o \ o
The lightin shaoul &ned with an overall main

lighting eq t, envi nd specified maintenanc .

ce for each task is gi anta' e

The recommended j
characteristics of fhe |

\ S
depends on the d contr

the maintenance
overall

ce sCi

The lighting
reflectances, e

e should be designe
ironment and specified ma

selected lamp(s), luminaire(s), surface

For daylight calculations, reduction of glazing transmittanCe due to dirt deposition should be taken into
account.

The designer shall:

state the MF and list all assumptions made in the derivation of the value,
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— specify lighting equipment suitable for the application environment and

— prepare a comprehensive maintenance schedule to include frequency of lamp replacement, luminaire,
room and glazing cleaning intervals and cleaning method.

The MF has a great impact on energy efficiency. The assumptions made in the derivation of the MF shall be
optimized in a way that leads to a high value. Guidance on the derivation of MF for artificial lighting systems

can be found in CIE 97-2005.
thghtl Qnts
promis V|sual asp,
et in t an Sta@
0

4.11 Energy efficiency requirem

Lighting should be designed to
efficient manner. It is important
energy consumption. Light |
and need to be maintained

ighting installation S|mply to reduce
inimum average ill

@\ar task or space in an energy
m

nance values

Energy savings ca gcupancy |mpro

maintenance cWaés of the and use

The amo t varl ut the ding o cond|t|o dition, |

side wij decre |dIy wit nce fr indow. entary

ighti e the r illuminan at the tation ar ed and to
luminanc t|on withi r manual ing an ing can be

used to i |ntegrat|on bet i ing and d

‘fv

en in EN 15193. It

epresenting the energy
comparative basis onlo

0

tentlal en mgs
s var|a |ng an
indoor work |ronme

A procedur
gives a meth
perform
as the b

4.12 Additiona

Daylight can

Additionally, it v
Iumm atterns

strongly ed in w es for t they de d for fl conta
pr the outside environm nt Ho er, it |mportantt wm@ cause
ther discomfort, or a Ioss of pr

4.13 Variability of Iig

Light is important to
people. It can al
psychological sta to date

eing. nght af ects the ot|on aI alertness of
e circadian rhythms an nce pe ysiological and
indicates that these p |n ad e lighting design
criteria defined in 2464- provided by the so- caIIed age formi minances and colour
appearance of light. Va conditions in time b h| nan mma e distribution and wider
range of colour temper ecified in this Eur ard wit i ht and/or dedicated artificial

lighting solutions stim ple and enhance ng. Th nded bands of variation are
under con&derahc&

5 Schedule of lighting requirements

5.1 Composition of the tables

Column 1 lists the reference number for each interior area, task or activity.
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