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This Technical Report has been prepared by CIE Technical Committee 5-13 of Division 5
“Exterior and other lighting applications” and has been approved by the Board of
Administration of the Commission Internationale de |'Eclairage for study and application. The
document reports on current knowledge and experience within the specific field of light and
lighting described, and is intended to be used by the CIE membership and other interested
parties. It should be noted, however, that the status of this document is advisory and not
mandatory. The latest CIE Proceedings or CIE NEWS should be consulted regarding possible
subsequent amendments.

Ce rapport technique a été préparé par le Comité Technique CIE 5-13 de la Division 5
“Eclairage extérieur et autres applications” et a été approuvé par le Bureau d'Administration
de la Commission Internationale de I'Eclairage, pour étude et application. Le document traite
des connaissances courantes et de l'expérience dans le domaine spécifique indiqué de la
lumiére et de I'éclairage, et il est établi pour 'usage des membres de la CIE et autres
groupements intéressés. Il faut cependant noter que ce document est indicatif et non
obligatoire. Pour connaitre d'éventuels amendements, consulter les plus récents comptes
rendus de la CIE ou le CIE NEWS.

Dieser Technische Bericht ist vom CIE Technischen Komitee 5-13 der Division 5
“Aussenbeleuchtung und andere Lichtanwendungen” ausgearbeitet und vom Vorstand der
Commission internationale de I'Eclairage gebilligt worden. Das Dokument berichtet (iber den
derzeitigen Stand des Wissens und Erfahrung in dem behandelten Gebiet von Licht und
Beleuchtung; es ist zur Verwendung durch CIE-Mitglieder und durch andere Interessierte
bestimmt. Es sollte jedoch beachtet werden, dal das Dokument eine Empfehlung und keine
Vorschrift ist. Die neuesten CIE-Tagungsberichte oder das CIE NEWS soliten im Hinblick auf
mogliche spatere Anderungen zu Rate gezogen werden.

Any mention of organisations or products does not imply endorsement by the CIE.
Whilst every care has been taken in the compilation of any lists, up to the time of going to
press, these may not be comprehensive.

Toute mention d'organisme ou de produit n'implique pas une préférence de la CIE.
Maigré le soin apporté & la compilation de fous les documents jusqu'a la mise sous presse,
ce travail ne saurait étre exhaustif.

Die Erw&hnung von Organisationen oder Erzeugnissen bedeutet keine Billigung durch
die CIE. Obgleich grofie Sorgfalt bei der Erstellung von Verzeichnissen bis zum Zeitpunkt der
Druckiegung angewendet wurde, ist es mdglich, dal diese nicht voilstandig sind.

© CIE 1998
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Guide for lighting exterior work areas
Summary

The present document updates and replaces Publication CIE 68-1986 “Guide to the lighting of
exterior working areas”.

The values published are based on illuminance concept. Further to the average
maintained illuminance and minimum to average ratio, the minimum to maximum ratio was
introduced. Glare is limited by Glare Rating (GR), The values are “maintained” and
determined to achieve efficient working conditions, safe movement and traffic and

safety/security of people and property. Work areas are divided into twelve sections and listed
in the Application Tables.

Attention is focused on design values. Other topics, as colour quality, maintenance,
environmental aspects, desigh and measurement are only mentioned in this paper, detailed
recommendations or standards are to be sought for in relevant CIE and ISO publications.

Guide pour d’éclairage des lieux de travail a I'extérieur
Résumé

Le présent document est une mise a jour de ia publication CIE 68-1986 ,Guide de I'éclairage
des lieux de travail a 'extérieur”, et la remplace. '

Les valeurs indiquées sont basées sur le concept de l'éclairement. En plus de
l'éclairement moyen & maintenir et du rapport entre les é&clairements minimum et moyen, le
rapport entre les éclairements minimum et maximum a été introduit. La notion
d'éblouissement est définie par l'indice d'éblouissement d'incapacité (GR).

Les valeurs sont des valeurs ,a maintenir” et fixées pour permettre 'accomplissement
efficace du travail, la sécurité des déplacements et de la circulation, ainsi que la sécurité des
personnes et des biens.

Les lieux de travail sont répartis en douze sections et indiquées dans le tableau
d'application.

L'attention est attirée sur les valeurs a prendre lors de I'établissement du projet.
D'autres sujets, comme la qualitt des couleurs, la maintenance, les aspects
environnementaux, I'étude et les mesures sont seulement mentionnées dans ce texte, les
normes et recommandations détailiées sont a rechercher dans les publications CIE et 1ISO
appropriées.

Leitfaden zur Beleuchtung von Arbeitspliatzen im Freien
Zusammenfassung

Das vorliegende Dokument ist eine Neuauflage und ersetzt die Publikation CIE 68-1986
“Leitfaden zur Beleuchtung von Arbeitsplatzen im Freien”.

Die versffentlichten Werte basieren auf dem Begriff Beleuchtungsstarke. Zuséatzlich zur
durchschnittlich aufrechterhaltenen Beleuchtungsstarke (Wartungswert) und zum Minimum-
Durchschnitt-Verhaltnis wurde das Minimum-Maximum-Verhaitnis eingefihrt. Blendung wird
laut der Blendungsbemessungsformel (GR) begrenzt.

Die Werte sind als Wartungswerte zu verstehen, und wurden festgelegt, um effiziente
Arbeitsbedingungen, sichere Fortbewegung und Verkehrssicherheit sowie Sicherheit von
Personen und Eigentum zu erreichen. Die Arbeitsplatze werden in 12 Bereiche eingeteilt und
in den Anwendungstabellen aufgelistet.

Besondere Aufmerksamkeit wird den Planungswerten gewidmet. Andere Themen, wie
Farbqualitat, Instandhaltung, Umweltaspekte, Planung und Messung, werden in dieser Arbeit
nur erwahnt, fir detaillierte Empfehlungen oder Normen sind die relevanten CIE und 1SO-
Publikationen zu konsultieren.
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1. introduction

The aim of this document is to provide guidance for the design of lighting for exterior work
areas. It gives criteria for appropriate lighting values only. The designer must take into account all
the other requirements of the authorities concerned.

The objectives of lighting for exterior work areas are to ensure:
- efficient working conditions,

- safe movement and traffic,

-  safety and security of people and property.

2, Basic requirements

21 [Muminance and luminance

Visual performance improves with an increase in the size of details examined, the luminance
contrast between details and the adaptation level (i.e. the average background luminance).
Characteristics of the object examined can rarely be changed, but are worth considering,

whenever possible. For example, larger signs, light colours against dark background or vice
versa,

The visual environment is generally too complex to allow a calculation of luminance. As
luminance is defined as an effect of illuminance on a surface with certain reflection properties,
iluminance is generally used as design criterion. llluminance values in this guide are generally
considered as horizontal values at the height of the work task. If it is not known, use 1 m above
ground level. For traffic areas all the values are specified at ground level. As visual tasks often
refer to planes other than horizontal, the typical elevation angle of the object examined should be
used.

2.2 Uniformity of illuminance

Since it takes time to adapt to low luminance levels, large luminance differences in the visual field
reduce visibility, particularly by alternating bright and dark visual objects. Uniformity ratio is
generally defined as the ratio of minimum to average illuminance values ( Enn/Eg). It is necessary
to limit the ratio of maximum to minimum values (Ena/Emn) @ Well, as contrast perception
becomes difficult with large luminance ratios generated by excessive illuminance difference in

the visual field. Recommended values for uniformity ratios of illuminance are given in Tables 3.1.
and 4.

However, some industrial areas can conveniently be divided into work and non-work areas
(e.g. storage), so it is possible to light the work and non-work areas to different illuminance
levels, but both to the same uniformity and glare limit standards. It is recommended that the ratio
of the average illuminance of the work area to that of the adjacent non-work area should not be
greater than 3:1.

A mast with its associated wiring and foundation is relatively expensive if compared with
the cost of a luminaire. It is, therefore, logicai to cluster two or more luminaires on a single mast.
The idea is to space luminaires as far apart as possible whilst maintaining acceptable uniformity
ratios and not exceeding the glare limit.

2.3 Glare limitation

Limitation of glare on exterior working areas is carried out by the method given in the
Technical Report CIE 112 - 1994. It limits glare produced by luminaires fo an acceptable
level, thus preventing the glare in the installation from hampering safety and security,
movement and traffic, and task performance. The glare situation is at its worst, when an
installation is new. Therefore all the values concerning glare rating must be calculated from
initial (not-maintained) values.
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Veiling luminance caused by one light source for a given observer position, and a given
viewing direction (2° below horizontal plane at eye level) is caiculated with the formula:

L= 10 (Eeye/ &

where

Ly is the equivalent veiling luminance produced by the light source (cd/m?).

Eeye is the illuminance at the observer's eye, on a plane perpendicular to the line of sight to
the light source ( Ix).

2] is the angle between the observer’s line of sight and direction of the light incident from

the light source to the eye in degrees, 1,5° < @< 60° (Figure 1).

Eye level is the level referring to the position of the observer's eye. For example, this for a
standing person on exterior work areas is 1,5 metres.

The total veiling luminance produced by the installation is the sum of the veiling
luminances produced by the individual luminaires;

Lvl = Lv1+Lv2+--~+Lvn

L is the equivalent veiling luminance (cd/m‘) caused by the luminaires of the installation.
When the illuminated area is the background observed producing Lye
Lee is the equivalent veiling luminance (cd/m?) produced by the environment (the
luminated area).
GR is the Glare Rating describing the degree of glare

GR =27+ 24 - log (L/L.>*

With the earth reflectance assumed as totally diffuse, the equivalent veiling luminance

horizontal

Viewing
direction L~

Figure 1. @ is the angle between the observer's line of sight and direction of the light
incident from the light source to the eye.
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