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This report has been prepared by CIE Technical Committee 4.4 Sports Lighting. It has been
approved by the majority of the Technical Committee and is recommended for study and
application. This report is not an Officially Agreed CIE Recommendation approved by the
National Committees of the Member Countries of the CIE. It should be noted that any
recommendations in this report are advisory and not mandatory. The latest CIE

Proceedings or CIE Journal should be consulted regarding the current status of this
report and possible subsequent amendments.

Ce rapport a 8té préparé par le Comit®d Technique 4.4 L'Eclairage pour la pratique des
sports. I1 a &té approuvé par la majorité du Comiteé Technique et i1 est recommandé pour
gtude et application. Ce rapport n'est pas une Recommandation officielle de la CIF,
approuvée par les Comités Nationaux des Pays Membres de la CIE. I1 doit &tre notd

que toute recommandation y figurant est donnée 3 titre de conseil et non d'obligation.
En ce qui concerne la situation présente de ce Rapport et d'éventuelles modifications,
il faut consulter le plus recent Compte Rendu de Session ou Journal de la CIE.

Dieser Bericht wurde vom Technischen Komitee 4.4 Sportstdttenbeleuchtung erstellt.

Er wurde durch die Mehrheit des Technischen Komitees gebilligt und wird zum Studium

und zur Anwendung empfohlen. Dieser Bericht ist keine offiziell anerkannte CIE-Empfehlung,
der die Nationalen Komitees der Mitgliedsladnder der CIE zugestimmt haben. Es sei darauf
hingewiesen, daB jede Empfehlung in diesem Bericht als Anleitung dient und nicht
verbindlich ist. Was den gegenwdrtigen Status dieses Berichtes und mogliche
Nachfolge-Ausgaben angeht, ziehe man die neuesten CIE-Tagungsberichte oder das CIE

Journal zu Rate.
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FOREWORD

The following members of Committee TC-4.4 took part in the preparation of the technical
report:

Les membres suivant du comité TC-4.4 ont participés & la préparation du rapport
technique!
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SUMMARY

The report covers the problems and the approach to solutions for daylighting and
electric lighting of indoor and outdoor swimming pools. The main emphasis is placed on
rectangular pools designed for recreational swimming as well as training and
competition pools. It does not specifically cover private pools for specialist use, or
private or public leisure pools. Nevertheless, many of the general principles and
recommendations are applicable, and will aid the designer in his work for these areas.

The report alsc includes information on the special problems posed by the needs of colour
television coverage of outdoor and indoor pools.

Thewide variety of lighing techniques used is dictated by the structure of the buildings,
the balance of daylight and electric 1ightina, as well as economic and practical
considerations such as installation and maintenance. The lighting designer, ideally in
close collaboration with the architect, must therefore devise a unique solution to meet
the performance requirements proposed in this report for each and every project.

RESUME
L'ECLAIRAGE DES PISCINES

Ce rapport &voque 1'ensemble des problémes et aborde les solutions de 1'gclairage naturel
et 2lectrique des p1sc1nes a 1'intérieur et & 1' exter1eur des bRtiments. Les bassins
rectangu1a1res destinés 3 la natation récrgative, comme & 1' entra1nement et 3 la
compet1t1on ont &t& principalement &tudiés. Les p1sc1nes pr1vees, d'utilisation
spécifique, ou les bassins de 1o1s1rs, publics ou pr1ves, n'ont pas recu un développement
particulier. Néanmoins, beaucoup de régles et de principes géngraux y sont applicables et
ils aideront les concepteurs pour 1'aménagement de ces bassins.

. . . . S PO
Ce rapport fournit aussi quelques informations sur les problemes spécifiques de
retransmission par la télévision en couleurs & 1'intérieur et & 1'extérieur.

La grande diversité des so]ut1ons techniques utilisees est imposée par la structure des
constructions, 1'equ111bre de 1! ec1a1rage diurne et de 1'gclairage electrique, aussi bien
que par des considérations &conomiques et pratiques, lites d 1'installation et &
1'exploitation. Le concepteur, en collaboration &troite avec 1'architecte, doit donc
imaginer sa solution pour satisfaire les exigences de ce rapport dans chacune des gtudes.

ZUSAMMENFASSUNG
BELEUCHTUNG VON SCHWIMMBADERN

Dieser Bericht behandelt Probleme und Losungsmoglichkeiten fur die Beleuchtung von
Schwimmbddern - innen und aufen - sowohl mit kiinstlichem Licht als auch mit Tageslicht.
Im wesentlichen wird iiber die Beleuchtung von konventionellen Rechteckbecken fiir
Freizeitsport, Training und Wettkampf berichtet.Privatschwimmbader und offentliche
Freizeitbdder werden nicht speziell erfaBt. Die gegebenen Empfehlungen sind jedoch
anwendbar, wenn sie vom Planer entsprechend interpretiert werden.

Der Bericht enthdlt ebenfalls Informationen lber die Anforderungen an die Beleuchtung bei
Farbfernseh - und Farbfilmaufnahmen.

Die Ausfiihrung der Beleuchtungsanlage ist abhdangig von der Art des Gebdudes, dem
Zusammenwirken von kiinstlicher Beleuchtung und Tageslicht sowie von den wirtschaftlichen
und praktischen Voraussetzungen fiir die Installation und Wartung. Eine enge Zusammenarbeit
des Planers mit dem Architekten ist erforderlich, damit die Beleuchtungsanlage alle
Gliteanforderungen, die in diesem Bericht behandelt werden, erfiillt.
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1. INTRODUCTION

This report concentrates on the natural and electric 1ighting of conventional rectangular
pools which are used by the general public for instruction, training, competition and
recreation. In this context lighting has an important contribution to make in meeting the
requirements of swimmers, divers, pool attendants, instructors and spectators. In the
larger competition pools it may also be necessary to gonsider the colour television
coverage of events.

Electric 1ighting and daylighting must be designed as complementary elements. This calls
for close cooperation between the architect and 1ighting engineer from the earliest stages
of the project design. Only in this way is it possible to ensure that the visual
requirements of all pool users are satisfied and also that the 1ighting equipment will
operate successfully by providing high quality 1ighting, with ease of maintenance and
economic cost in use.

2. BASIC PRINCIPLES OF LIGHTING

By far the most difficult problem associated with the 1ighting of swimming pools is the
control of veiling reflections at the water surface. When in the water, swimmers are not
bothered by reflected glare, but it is a nuisance to divers, and even more so to the
spectators, therefore the installation should allow the scene to be viewed under the best
conditions possible without this visual interference. Excellent visibility is also of
prime importance to pool staff, who must be able to see a swimmer in difficulty at the
earliest possible moment.

Reflections from daylight or electric light on the surface of the water will have a
Juminance which is much higher than the Tuminance of the pool basin. In the worst
conditions it is impossible to see into the water. For the spectators this is inconvenient,
but more seriously, pool attendants are prevented from ensuring the safety of users.
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Figure 1. Reflectance of water as a function of the angle of the incident light.
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It is therefore necessary to control reflections from daylight or electric light on the
water surface and to ensure a good penetration of light into the water. The proportion

of 1ight reflected and transmitted at the surface of the pool is dependent upon the angle
of incidence of the light as shown in Fig.1.

2.1. LIGHT REFLECTED FROM THE WATER SURFACE

Fig.2 shows where reflections of a luminaire, and points on the ceiling and wall would
occur on the surface of (a) still water and (b) turbulent water. The reflected luminance
of each point will increase, as shown in Fig.1, at larger angles of incidence relative to
the observersoposition. Hence the luminance of the image of the nearest point on the
ceiling at 20 8?1] be 2% of the surface Juminance at this point, the luginance of the
luminaire at 50 will be 4% and the Towest point shown on the wall at 70° will be 10%.

a)

Figure 2. Reflections of a luminaire and of the walls and ceiling at the water
surface. (a) - calm water
{(b) - turbulent water
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