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CHAPTEL 1

INTRODUCTICN

Sports lighting, the theme of this thesis, 1s one
of those modern branches that have acquired an Incre-
asing importance emongest other branches of lighting
engineering, This is because the world in which we llve
now pays unusual attention te following the different
internatisnal sports tournements; & case that has imposed
g remarkable care when illuminating compeiition courts
and gtadiums, especiselly if such competitions were to

be transmitted live on T.V. all the world over,

However, although sports lighting is = recently
intreduced term in the science of lighting, the sclence
of lighting itself mry be the oldest brench of sclence
man has ever known. People have noticed, from the very
beginning of théir sexigtence on earth, the notural
sources of lizht %o be sun, moon, an? siars, loter on,
ertiflcial sources of light were disceovered, =11 were

chenical sources ile,light was produced by hurning some
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gubstance, So, fire lasted for thousancds of years as

the main srtificial mean of lighting.

& revolution in the field of lighting took wlace when
electric sources of light have been used. Tomos A.BEdison
succeded on May, 2, 1880 in using his multiple system of
distribution, with a constant voltage dynamo, teo 1l1lumi-
nate = steamship celled Colombie with 115 incandescent
lamps(lj. Since this date, electric scurces of light
have replaced the chemical ocones and electric lamps have

been commercielly and ecopnomicelly applied everywhere.

Fowadays, the field of lighting undergoes = process
of evolution., The dividing lines tetween interlsr and
exteripr lighting are losing zround and the bagis of
1llamination engineerins hes become functionnl rather
than oopsitional. For inetance, sports lighting may be
indoers or cutdoors but still needs speclal hasle
consicerations and general reguirements as sports llghting.
Sp, we oare entering intoc a new .erg of lizhting design

and illumination engineering.

Central Library - Ain Shams University



1.2 BASIC CONSIDERATIONRS 1

Dealing with sports lighting, we heve %o considexy
meny factors which g&reatly affect the quality requirementa
of the lighting and the 1nstallation design aspaéts. Thaese
considerations cen be divided into 3 groups; cne 1s relsted
to the type of sport ,another is related to the trype of area,

and the talrd group iz releted 4o the btype oi user .

l.2,1, The ftype of sport

™o factors related to the type of sport have & major
influence on the guelity of lighting required , Thesa ara
the apparent size and the apparent spewed of the playing

object {(often a ballj),

(1} The apparent size : Jdepends upon the physical size
of the playing object and the viewing dlstance.

{2) the apparent speed: depends upon the sveed of the
playing object and the direction o7 movanrent relative

to the direction o»f view.

GCertain types of zmvorts have orly un limifted number

of main viewlng cirections Tor the plsyers, l'or example,
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with %ennis,the mein vie wing direction is in the longl-
sudinal direction of the court. Higher <enmands will be
made on the lighting a5 the speed of the pleying objlect

increases and 1ts size becomes amaller. The main vie wing

directions can also influence the siting of the luminairaa{

1.2.2. The type of sports erea :

Important consilderatlons regarding a sporte aree, as
far as the lighting 1a concerned,are 1
{1} sports area dimensions,
(2) the spectator facilities,
{3) reflectances of boundfery surfuces,
(4} whether or not sports area is covered,

{5) whether or not there is daylight penetreticn.

The dimensions of a sports area InTluence the quality
requirements of the lighting(because different vie wing
distances are invelved)end alse the siting poccibilities
of the luminaires, The overall dimencsions of a sports
sared are determined by the type of the aport or sporis

catered for, and by the sort of spectetor frncocilities
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provideds no grand-stand, grend=stand &b nan ailde, arand-

stané totally enclosing the playing area, oto,

4 surface is made visible by wvirtu= of lishting
veing reflected from ii =nd entering ths cye ol tne observer,

1% skhould thus be apprecisied that the reflectences of the

tn

urfaces of the sports nrea play a rele in %the final lighting
effect achleved, These GLcoundary surfeces maey be ground
{gress, gravel, .. etc,},walls, or ceillng. Often the

neizht and construction of the ceiling also have an Impor-
tent bearing on the lighting posgsibilitles, ialls with
ceylight penetration call for special atterntlon to evold
adaptetion problems, whersas this provtlem cannot exlat in

halls without daylishi senetration.
l.2.3. The users :

Three types of ugers with differ nt retivities can
bte dizctinguished:
(1) the players taking part in the game, the referge,mnd
{during training) the coach.
{2) the spectators entering, staying in, and leaving the

sports facllity.
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{3} the televizion, recordin: the periorminces,

The players must bte oble to elearly sse 01l that
is going on in the pleying srea, so that they czn deliver
the bhest possible performance. Spectators have to be
able o follow the performances of the players and the
development of the game in an agreeatle environment.They
must be able to see thelr surroundings and imaediete
neighbours as well., The lighting shouls alap help ths
spectators to safely enter and leave tae spoel Ffrncility.

With large crowds, this security aspect in very important,

Tinally, for television coverage tne lilshting
srovidesthe conditions necessury to zuurantee good plecturae
quali%# {today usually in colour) . Mot only pictures nf
the gzme, but alse close-ups of the pleyers vl spectators

should alsoc be pesaible,
1.3 1light socurces :

In sporis lighting the following Jamp lypes are used 3
(1) incandescent {(tungsten snd tungsten - htlogen).

(2) tubular fluocrescent,
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(1} high-pressure mercury.
(4) high-pressure sodium .

{5) metal-halide,.

Advantages of the ordinary tungasten inocandescent
lamp ere: its low Initial cost and excallent colour
nroperties. Its efficcey (1m/w) however, is very low,
regulting in & high energy consumption per 1umen,
IMrihermore, its 1ife is compAratively short. The
incandescent lamp cen therefore not be recowignded from
an econcomical point of view. However, the tungeten-
halogen incandescent lamp has an approximately Fifty per
gcent higher efficaecy, a longer 1life and is svrnilable 1in
amall-sized high-wattgge verslons suituble for use in
Tleodlighta. Because of thls end beccuse ignitiﬁn and
reignition are Instantaneous, this lamp 1ls 1deal for
providing emergency lighting in outdoor facilitles, Its
efficacy 18 30 low that it cannot be recommended for

(11}
general sporis lighting .

Tubular flucrescenl lamps have high luminous

efficacies, Howevwer, & fluorescent lamp's colour
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A
properties are dependent upon the type of fluorescent
coatiﬁg used., Many fluorescent lamps have siecira that
are suited to colour televisieon and filming, but the
nhysical length of them and their rather low luminous
flux meke them unsuitable for floodlighting., In interior
gports lighting they are employed to ndvantage in celling

luminaires to obtain glers-free installationE(G}.

The high-pressure mercury lamp gives white.light
with moderate colour properties, Its eflicacy T3 alse
moderate, The lamp hss & compact, covoid-shw.ped form .
Since the introduction of the more eflicient and also
more compact highpressure sodium and metal-halide lemps,
they are applied in preference to the high-presaure

mercury lamp in new sports lighting iastalletions.

The high-pressure sodium lamp has an even higher
afficacy., Ita colour propertiﬁs resticts its use to
those application where colour does not play an important
role. It has & yellow-white colour appearance. High .~
pressure godlium lamps are available in 2 versions:

tubular clear and ovoid-coated., FEecuuse of 1ts small
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