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ABSTRACT

The aim of this project is to illuminate CANBULAT

Stadium in Famagusta by using up~to-date illumination

technology. Even if the illuminance level on the

plai ground is not equal at each point, it should be

distributed according to their approximate equality

because illumination of stadium must be made in order to

let the players and spectators view the play without any

difficulty. Also it is an important event that the

motions of ball should be öbserved by the eye.

I obtain some documents about up-to-date stadium

illumination by correspondence and with help of my
course tutor.

The average illurninancewas decided as 500 lux. We

also decided on the number of projectors needed. Adding

to them I realized to use four corner arrangement with 4

masts. 2000W HPI-T lumps are used. By the aid of

computer program the point by point illumination is
calculated
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I INTRODUCTION

. ,.

All the duties that the human being has to perform

is in some way affected or governed by light. Human

beings for many centuries depended on natural

lighting such as the moon, sun and the stars but as the

need for better and more efficient lighting grew. We

started to depend on artificial lighting.
Up-to the beginning öf the later years of the 19th

century people were dependent on artificial lighting

such as candles, oil lamps and the wood. However the

invention of the incandescent lamp by H.GOBEL and

A.EDISON opened a new pave wave in illumination

technique.
During those years there was nor enciugh power to

feed all the electrical suppleness until W.SIEMENCE

invented the dynamo. After making great improvement in

the incandescent lamp we arrived to the up-to-date

lighting technique, the fluorescent lamp.

1-1 THE SUBJECT OF ILLUMINATION 

The basic concept of illumination consist of the

production, distribution,economics and measurements of

light. Illumination has a very important role in the

industries of all developed countries. Lighi.ingany

place no matter how small is a complex task. The

solution of illumination problem can cinly be solved by

the help of an electrical engineer who has technical

ability and by an architect who has an artistic ability

in illumination.
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Nowadays lighting has become one of the most

important needs of societies across the world.

As a summary, the following advantages are gained

by a sufficient illumination:

(a) Seeing ability of eye.

(b) The health of eye is protected.

(c) The accidents are decreased.

(d) The performance of work is increased.

(e) The capacity of work in commerce is enlarged.

(f) The economical potential is increased.

(g) Security is provided (A street lamp is

equivalent to a policemen)

(h) The esthetic feelings and the necessity of

comfort are an answer.

1-2 THE AIM OF ILLUMINATION 

The aim of illumination is to meet the priority

of course this is not the only necessity to be met.

According to it's purpose the three major necessities of

illumination can be listed below.

(a) Physiological illumination : The main aim of

physiological illumination is to help us distinguish

shapes details and colours. In the installation of this

sort of illumination special care should be taken to

minimize the danger of physical damage which could
\

generate as a result of faulty installation.

(b) Decorative illumination : In the decoration of

homes, work place ... etc. decorative illumination plays

a great role. In this type of illumination both the

architect and the illumination engineer are very

important.
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(c) Attractive illumination: The aim of this type

of illumination is to draw attention for such things as

advertisements or for decorations. In order to

accomplish this various lights and techniques are used.

1-3 THE TYPE OF ILLUMINATION 

The types of illumination are divided into two

groups; natural and artificial. Artificial illumination

is also dividend into two groups as OUTDOOR and INDOOR.

(a) Natural illumination: It deals with the

distribution of the natural light in a most suitable

way. It is generally preferred as it is free and easily

available

(b) Artificial illumination: It is obtained

through electrical devices. The use of artificial

illumination is divided into groups with incandescent,

discharge and fluorescent lamps.

b-i) INDOOR ILLUMINATION:

Places like houses, schools, hospitals, factories,

cinemas and the like are all subject to indoor

illumination. Illumination in these places is
\

accomplished through the reflection of the light from

the walls and ceilings of the room. Indoor illumination

can be divided into groups as direct, semi direct and

indirect. For instance if 90-100 % of the light flux of

the source is going to escape. This is called direct

illumination system. 60-90 %, 40 %, 60 %, 10 %,
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40 % and 0-10 % of the lights flux is called semi direct

mix, semi indirect and indirect illumination system~

b-ii) OUTDOOR ILLUMINATION:

Outdoor illumination is used to light-up such

places as football pitches or any place which has no wall

surroundings. Such places need direct light.

\
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II STADIUM ILLUMINATION

2-1 BASIC DATA 
(a) FOOTBALL: Football and various other games are

outdoor games. As it is played in open air and very

often at nights outdoor illumination is very important.

(b) MEASUREMENTS: The size of a football pitch

accepted by the FIFA (shown in fig. 1) has a width

between 45m-90m and a length of 90m-120m. the width

and length of the penalty area is 40.32m and 16.5m

consequently. The length of the goal post area is 18.32m

with a width of 5.5m. The diameter of pitch center is

9.15m.

(c) SPORTS CENTERS: It is usually arranged

according to the number of spectators. Therefore the

maximum vision distances for illumination must be taken

into consideration. Different illumination techniques

are required depending on the type of playground and

it's capacity. The material used in these playgrounds

varies from sand, gravel or grass. Those playgrounds

which has great spectators are called "stadium".

(d) THE IMPORTANCE OF ILLUMINATION: Illumination

is very important f6r both the players and spectators.

The most important function of illumin~tion is to follow

the motions of the ball which is the small"'5t item in

the playground. Researchers show that in order to

perceive and identify a thing in motion illumination

level, environment and the degree of illumination play

an important role. So the difference of illumination

level between ball and playground should be as high as

possible.



A playground which has Av. reflection degrees are

- 0.3, for instance. It is 0.1 - 0.15 at gravel

ayground and it is 0.15 - 0.25 at lawn playground

according to its dut and humidity. According to the

aterial and illumination used with a light colour ball

(reflection degree p>0.5) the intensity of illumination

level between ball and playground varies between 2/1 and

5/1.

In this system as the spectators distance

from the ball increased the view of the ball decreased. So

equal illumination level and high illumination power are

accepted. As in graph 1 the visibility angle of a ball

of 25cm in diameter can decrease from 4 sec to 8 sec

depending on the stadium figure.

For a good solution it is necessary to see and

follow a ball which is in motion and to keep a certain

perceiving duration. Therefore, when we apply

practically those data obtained scientifically, the

close relationship can be used between the perceiving

duration of view angle, illumination level of

surrounding and contrast.

(e) THE SEEING NECESSITY OF PLAYERS: From a

scientific point of view the view of a player is limited

to lOOm. At graph,~, we can see the perceiving duration

according to the illumination level. Therefore, the

illumination level of a playground should be at least
\

10 abs (1 candela = 3.4 abs) and the proportion of

reflection is between 0.25 and 0.125.

(f) SEEING NECESSITY OF SPECTATORS: In order for the

spectators to see the motions of the ball it is necessary
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to relate the position stated in graph 4. While the

·11umination level of a pitch is determined by

orizontal illumination power, the distance of spectators

from the ball depend on vertical illumination the power

of vertical illumination varies in accordance to its

place.

Certain measurements would charge the power of

vertical, illumination situated at certain places in the

iddle and edges of playground. The contrast between

playground and illumination level can only be at the top

part of ball which the contrast of this is only be

determined by horizontal illumination.

At the first approach, the illumination level of

top part of ball up to 45 degree angle is determined by

orizontal illumination. It is shown at fig. 2. In this

position, the diameter of top point be 0.7 Of the whole

diameter (d ) ,

(g) EFFECT OF SHADOW: There should be no shadows

on the stadium. This is achieved by multi-directional

illumination. Because of the difference in vertical

illumination a plastic appearance on human body is

given.

(h) MIXTURE OF LIGHT: The mixture of light is

different for spectators and the players. Ideally no light

should fall onto the spectators. However this is very

hard to do as they are under high vertical illumination.
. . \There are physıcal effects of thıs;

(i) COLOUR: It is important both spectators as

well as players that lights are not spoiled. Specially

skin colour should be kept by adding red colour to

illumination.
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(j) APPROPRIATENESS FOR CAMERA AND TV BROADCASTS:

and cameras have different sensitivity then the human

ace. When choosing a light source for television and

cameras the vertical illumination should be the average

of more than 250 lux as the quality of film is spoiled

at less illumination. The average illumination for tv

broadcasts should be about 800-1000 lux.

'
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2-2 EQUIPMENT 

(a) LIGHT SOURCES: At stadium illumination usually

as a light source, metal halide lamps or high-pressure

metal halide lamps are used.

(b) DEFINITION OF METAL HALIDE LAMPS: High-pressure

metal halide gas discharge lamps have a very luminous

efficacy and excellent colour rendering properties with

an internal diffusion coating on the hard glass outer

bulb and a stable lumen output through their long life,

HPI lamps are very suitable for;

* Industrial and commercial.

* Indoor lighting.

* Public lighting.

*Floodlighting.

* Plant irradiation.

(c) DESCRIPTION OF METAL HALIDE LAMPS: Basically

HPI-T lamps operate on the same principle as all

gas-discharge lamps. In view of the need for a light

source rendering combined with high efficiency, the

discharge tube contains metal halide compounds which

have the effect if increasing the intensity in the three

spectral bands blue, green, yellow and red.

The spectrum of the metal halide lamps meets the

requirements for colour film and colour tv. The lamps

are therefore highly suitable for the lighting of colour

television broadcasts.
\

(d) THE LAMPS CHARACTERISTIC OF METAL HALIDE LAMPS

-High luminous efficiency.

-Excellent colour rendering.

-Reliable, long Life.

-stable lumen maintenance.
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e) APPLICATIONS OF METAL HALIDE LAMPS:

for colour tv. broadcasting.

for colour films.

ighting.

ground lighting.

·ghting.

rial and comm~rcial indoor lighting.

·rradiation.

(f) BALLASTS AND IGNITORS: Metal halide lamps

~tıire high quality ballast for optimum operation, as

as ignitors to ensure reliable ignition for ballast
·tors.

g) TEMPERATURES: Maximum permissible base

250 degree C for 400 W

300 degree C for 1000 - 2000 W

\
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