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ABSTRACT

In this project, illumination of Lefkosa Ataturk Stadium is being made

by using the up-to date stadium illumination technology. There is no doubt

that, concerning about the illumination, the highest cost in financially is

stadium illumination. The Stadium illumination needs a great deal of carefull

and keen work. Even if the illumenence level on the playground is not ~qual at

each point it should be distributed acco~ding to their approximate equality

because the illumination of a stadium must be made in order to let the players

and spectators to view the play without any difficulty. Also it is an important

event that the motions of ball should be observed by the eye.

At the begining of this project, the greatest reason why I choosed this

sensitive stadium illumination which is the most improtant among the illumation

subject is because both the subject of illumination and football is my highest

passion.

While I was preparing this project, I met with~ lot of difficulties.

Among these, there were insufficent books and the lack of documents about this

subject. Although noting detail, I obtained some documents about up-to date

Stadium illumination by correspondence and with help of my course tutor. I tried

my best to illuminate Lefkosa Ataturk Stadium with the documents and knowledge

I gathered.

The main aim at this subject is to fully equalize the illuminance level that

distributes at each point, if not to provide the equivalent of illuminance distribution.

In addition to this, I used metal halide lamps which provides high "luminous efficiency"•
and high colour temperatures. In order to get 1000 lux average illuminance level.

This is also reasonable for colour - tv broadcasting.

Besides this data, care should be taken taht the uniformity factor will be less

then 0.3.



PART A

INTRODUCTION

Human obeings have been depended very much, on light at all his duties.

Natural lighting sources such as Sun, Moon and Stars had been insuffient for

human beings to lead his life. For this reason, the necessity of artificail

lighting has been arised.

As far as we are concerned, up to civilazation and 'Specially till iınprovemnt

of applicable sciences, in other woras untill the middle of ninetenth century;

illumination was done by candle oil lamps and wood. The oil lamps lost their

importance by the invention of petroleum in 1859 in Northern America.

At last first in 1845 by H.Goebel and later in 1879 by A.Edison without any contact

of each other, the double invention of incandesent lamp, opened a new century in

illumination technique.

When Goebel invented the first incandesent lamp, there still wasn't good-enough

powerfull electrical supples so the invention was easily forgotten as the time

passed. But after the invention of first dynamo by W.Siemens in 1866, A.~dison

invented the incondesent lamp in 1879 for the second time. There is no doubt

that, the improvemnt of incandescent lamp needed very hard and long works. After

a certain period of time, tungat en wires were used. At this duration, great

improvemnts happened in discharge lamps. The illumination technique came to its

up-to date position by the distribution of fluorescent lamp.

Today in short, the name of lighting has been given to the illuminating technique

which is so improved as to be a branch of specialization.
• •
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1. _The Subject of Illumination

The basic concept of illumination consist of the production, distritution,

economics and measurement of light. Beside this, illunination examines the

effect of light on human body. Nowadays specially in America and Europe,

the technique of illumination has a very important role in engineering and architec-bure.

So we need more than a lamp that is stuck in the middle of a ceiling in order to light

a room. Every place to be lighted must be examined as a special problem. In this

examining, besides the phycological and economical condtions architectural and

J technical condtions must be taken into consideration. The solution of an illumination

problem, can ,.only be solved by the help of an electrical engenaer who has technical

ability and by an architect who has the artistic ability in illumination.

Today good lighting has been the necessity. In order both to answer the private

whishes of people and to solve the various problems of societ±ds who are in normal

or in bad positions.

As a sununary, the following advantages are gained by a sufficient illumination:-

.a.)

b)

c)

d)

e)

f)

Seeing ability of eye.

The health of eye is protected.

The accidents are decressed.

The performance of work is increased.

The capacity of work in commerce is enlarged.

The economical potential is increcent.

g) Security is provided (A street lamp is equivalent to a policeman)

h) The esthetic feelings and the necesity of comfort are an answer •

2. The Aim of Illumination •

Because of a sufficient illumination meets more than one necessity when an

illumination system is set up, usually a priority is given to one of these necessities

in· o'ther=wo.rds . , this -means that, ,the basic purpose of illumination is to meet the

necessity which was given a priority. There is no doubt that when ·, we meet this

necessity other necessities mustn't be forgetten. According to its purpose,

- 2. - 



illumination can be divided into three grips;

a) Phycological Illumination·:

The aim by~ phsicölogic· il1ümination·is to be able to see the objects easily

and faster by their shapes, details and ,.colou~s. So an illumination which has these

requirements called physicologic illumination. In physicologic illumination, we should

take care of the things that can damage the seeng ability of an eye as in other types

of illumination.

b) Decorative Illumination:

The main aim by this is not to show in details but rather it is done to feelings

of esthetic effects. In this concept both the architect and the illuminating engineer

play a great role.

c) Attractive Illumination

The aim by this type of illumination is to draw attention, in other words is to

make advertisement. For this reason higher illumination levels , colour lights, flip-flop

lamps or lamps which turns on or off automatically are used in great amount.

3. The Types of Illumination

Illumination is divided into two group as natural and artificial illumination

according to the base of light and div.ided into two groups as indoor and outdoor

illumination according to the place to be illuminated.

a) Natural Illumination

It deals with the distribution oi the natural light in a most suitable way on the

other hand, the use of artificial illumination, with natural illumination and the
•

application of the buildings are also the subject of natural illumination.
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b) Artificial Illumination:

Today it is almost obtained only by sources of electrical illurnintions.

According to the light sources used, the artificial illumination are divided into

groups as illumination with incandescent, discharge and fluorescent lamps.

c) Indoor Illumination

This is a type of illumination where inside of the every kind of building

is illuminated. In this type of illumination, ceilings and walls send light to

working place by reflections, sot they help illuminating the working area. The

illumination of a house, school, hospital, factory, theatre, cinema and the places

like this are in the same catagory. In this type, illumination can be' divided into

groups such as direct, semi-direct and indirect illumination according to the

characteristics of the light sources. For instance ; if the 90- 100 % of the light

flux of the source is going away to space, this is called direct illumination system.

And concequently 60 % - 90 %; 40 %, 60 %, 10 % , 40 % , and O %, - 10 % are called

semi - direct, mix, semi - indirect -ı ·~ :. and indirect illumination system.

d) Outdoor. Illumination

This type of illumination is used to illuminate open places which the surfaces is

usually illuminated by direct light~ The places like roads, pla.ygrounds, garages,

stadiums and bus stations are in this group.

Because of my project is about stadium illumination which is included in this

type of illumination. I'll not gojnto detail of other type of outdoor illumination

I'll talk about the content of my project.

•
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PART B

STADIUM ILLUMINATION

1. BASIC DATA

a) Football

Football and plays like Handball, Rugby, are played in. open air. It is

almost impossible to be played in saloons or even in smaller playgrounds. Because

of our subject, football is played in open air, it is considered of the point view

of Outdoor Illumination.

b) Measurements

Measurements of international standart football grounds by Federation of International

Football Association (FIFA) is shown in Fig. 1. The width is between 45 m. - 90 m.

and the length 90 m. ~ 120 m. of an international playground. The length and.width

of penalty area is 40.32 m and 16.5 m. consequently. The length of goal post area

is 18.32 m and the width is 5.5 m. The diameter of pitch center is 9.15 m. The

balls used in football are leather balls and their diameter is 25 cm.

c) Sport Centres

It is usually arranged according to the number of spectators. For this reason

in solutions of illumination the maximum vision distances must be taken into

consideration. For instance at centres which has equal spectators capacity,according

to the building style different vision distances would be requirements. The

playgrounds can be built with different materials such as sand,gravel and so on.

Those playgrounds which has great spectators capacity are called

- StadLuıns with 30,000 spectators capacity is called small.

"stadium".

•

Stadiums which has 60,000 spectators capacity is called middle

- Big stadiums are those which has the capacity of 60,000 spectators.

The playgrounds in this stadiums is usually covered with lawn.
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d) The Importance of Illumination

The illumination of an stadium should be made in a way that, players and

the spectators must follow the play without any difficulty. The most important

subject in vision area is to follow the motions of ball which is the smallest item

in play. In this, the main function of eye is perceiving the speed. The experimental

reserches is shown the.t , in order to perceive and identify a thing in motion, varies

according to width of view angle contrast with illumination level and enviroment and

degree of illumination level of environment. So the difference of illumination level

between ball and playground should be as high as possible.
Av

.A playground which has ·Av. reflection degrees are 0.1 - 0.3, for instance.

It is 0.1 - 0.15 at gravel playground and it is 0.15 - 0.25 at lawn playground

according to its cut and humidity. According to ~he material and illumination used

with a light colour ball (reflection degree 9~ 0.5) the intensity of illumination

level between ball and playground varies between 2/1 and 5/1.

In this system, for both of them, equal illumination level and high illumination

power are accepted, as the spectators distance increased, the 'view -· angle,

of ball is decreased. As it is at graph 1. 1 ·;with a ball 25 cm in diameter

the visibility angle can be decreased from 4 sec. to 8 min. depending to stadium

figure. At a certain illumination level contrast and . view angle as the

illumination level of surrounding increased, at first the speed of perceiving increased

fastly and as the illumination level increased more, the perceiving speed of eye

de~reased constantly.

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 da ta: 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 the scientific point of view the view , distance of a player is less than

100 m. At graph 4, the perceiving duration is seen according the illumination level.

According to this, illumination level of playground should be at least 10 abs

( 1 candele = 3.14 abs) and the proportion of reflection between 0.25 and 0.125.

According to the spectators the vieı.:ı __ . should be better. For this reason , illumination

and illumination level for spectators stated in the other part is accepted as

good-enough for the players.

f) Seeing Necessity of Spectators

The whole spectators have to be able to see all the motions of ball. It is

necessary to relate with the position stated at graph 4 in order to succeed this.

Also a spectator distance which is the very far away from the ball must be taken into

consideration. While the illumination level of playground is determined by'horizontal

illumination __ power, the distance of spectators from the ball and spectators ability

to see the ball depend on vertical illumination. The power of vertical illumination

shows very much difference according to its place.

A certain measurements, would charge the power of vertical illumination which is

situated at certain places in the middle and edges of playground. The contrast

between playground and illumination level can only be at the top part of ball of

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°

angle is determined by horizontal illumination. It is shown at fig.2 • In this

position, the diameter of top point be 0.7 of the whole diameter (d) •
•
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g) Effect of Shadow

The shadow shouldn't be very much at the playground. This is achieved by

multi-directional illumination. Because of measured differences at different

directions in vertical illumination usually give a plastical appearence on human

body; this kind of application is wanted.

h) Mixture of Light

The mixtures of light is examined in differnt for spectators and players.

Spec ta tors are usually exposed to a mixture of light which ..:canbbe,,endured. The

ideal position is that none of the direct light should fall on spectators. But

this situation can not be done. The mixture of light for a spectator is . inevitable

because they are under high vertical illumination and always in motion so they are

exposed to mixtures of light in different directions. And there are physical and

phycological effects of this. At this subject, the physical effects can be examined

because there aren't enough data about phscological effects.

i) Colour

It is important for spectators a.nd player that colours should not be spoiled

under light. Specially colour of skin must be kept and this needs adding red colour

into illumination.

j) Appropriateness for Camera and Television Broadcasts

Television Cameras and films~has different sensitivity than the human face.

When choosing a light source, this situation should be taken into consideration •
•.

In a s~adium before being made any surplus illumination a good black or white

television broadcast, the vertical illumination should be the average of more than

250 lux, The quality of film is spoiled at fewer illumination. More illumination

light source is needed for colour television broadcast. The average of 800-1000 lux

is essential values for colour television broadcast.

- e-



r
9,ISM

•

,----40,'\2..ı'I" •• ı

ı-- 45"1"')- 90""'

-9-



Jl

- - ------- -

- 10-

\

\
\
\
\
\

/
/

/
/

/
/

I /

/(
/ I

j;·I~--
" o I 
"ı,
I "-.. 

" " '"
I 
I 

•

I



t,..,

..( 8 
r,ı
2-z
"o--
~::I)
z
(\ 
rn

..t,..
oo

---~·- vıewıNG ANG LE

o

.:
I~

I/
/

l
I 

.•.

I 
" 

..
~ •

oo

~
C>o

-11-



Tl f"\ E" 

<.fl~ ~ o oo V) o
()K , \ '\.\.I · f I I

.::
fil

~

\
z

\I ı\ I \ Ç'ı8 I \ :l>z
o
rrn

,(])

f',l_

-.V-ı
G

r-ıı
I I•

.:ı::

I I

-j

II IIH Iz
-\rnz
If' -....ı

-<. ı-:a
G

-1~-



,.. 2
f- -.ıı
z
~ 10z
f-1

t-
:ı:
~ 6
.J

\\
\\

C=3. ' \ \
\ - \ \

' \ \\ \
\

\ \
\ \

\ \ \ \,\ '~\
\\ \' ~

\ \ ' . \. "'\ \ \
' "

\\ "' ~"'\ ~· "' '~~ F;:fQ 

İ'...

~

• ~ t-;:=1,5
~ "'-

~ ~
F"-=10 

J

4

/03
{;,

4
2 

6

4

4

2.

o' '4
I

62 

'llf\NING ANGLE 

-13-

I
\O I 2.'



ISO 

/00

ı­:r
0 so
...J

c- 1.

o 100 25050 {00 150 

G /ZAP \\ (.4 ) . ------ •. D1S.Tı'\NC.E f~O.,ıı\ QıALL

-14- 



2.

a)

b)

c)

EQUIPMENT

Light Sources

At stadium illuminations usually as a light source, metal halide lamps or

high-pressure metal halide lamps are used.

Definition of Metal Halide_ 1a'!1..P§_

High-pressure metal halide gas discharge lamps have a very luminous efficacy

and excellent colour rending properties with an internal diffusing 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

flood lighting

plant irradiation.

Description of Metal Halide ~3!!1~E_

Basically HPI-T lamps operate on the same principle as all gas-dischare,e

lamps.

In view of the need for a light source with excellent colou:r· rendering combined

with h~:gh 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. Consequently the colour appearence and

colour rending are improved~and the luırıinous efficacy is considerably increased.

When used together with the appropriate optical systems, this combination

provides a highly efficient source of accurately controllea., powerfull teams

of light.

- ıs-



The spectrum of the metal halide lamps meet~ the requireınentı:, for colour

-~..ı.cı and colour tv. The lamps are therefore highly suitable for the lighting of colour

-e:evision broadcasts.

~, The Lamp Characteristics of Metal Halide Lam2s

-e-=y high .luminous effiecacy

- ~cellent colour rendering

~eliable, long life.

-·able lumen maintenance.

e) Applications of-:, Metal Halide Lamp

- Lighting for colour TV. broadcasting.

- Lighting for colour films.

- Public lighting

- Sports ground lighting.

- Floodlighting.

- Industrial and commercial indoor lighting

- Plant irradiation.

f) Ballasts and Iı21;itors

:Metal halide lamps require high quality ballasts for optimum operation,
.

as well as ignitors to ensure reliable ignition for ballasts and ignitors.

g) Temperatures

:Max. permissible base tempe!'atures 250 o C for 400 w.
300 o C for 1000 \v.

* 300 °.~·c •
for 2000 w.

-1 G-



DEFINITION

Floodlight for use with one
SON/T lO<X> W high-pressure
sodium lamp or one HPI/T
2000 W metal halide lamp.

DESCRIPTION

- Housing and rear-cover: rug­
ged all-cast aluminium con­
struction

- Castings of low-copper-con­
tent for excellent corrosion­
resistance, even in coastal
and industrial areas

- Two beam-versions, as differ­
ent reflectors are available:

HPI/T SON/T
20<X> W 1 O<X> W

narrow beam 2 X go 2 X go
wide beam 2 x 23° 2 x 27°

- High-grade aluminium reflec­
tors for accurate beam con­
trol

A

ORDERING DATA

LIUn I ll"fU

FLOODLIGHTINGCATALOGUE

._;-~:/::_/

·-..... -·--·-- ---··"· ..··--..

~ .l..,. ·-

- Lamp replacement is effected
by removing the rear-cover,
thus facilitating servicing

- Easy-to-operate stainless-
steel clips on the rear-cover;
to be closed by hand and
opened with a simple ; tool.
The floodlight cannot be easi­
ly opened by unauthorized
persons.

- Cast-on beam-aiming sight
and protractor scale for quick
daylight adjustment

- Ozone-resistant ethylene-pro­
pylene rubber gasket !Of jet­
proof and dustproof sealing
of front glass; 4 extra safety
clamps.

APPLICATIONS

- Sports grounds
- Floodlighting of buildings
- Marshalling yards
- Car parks
- Skating rinks
- High-mast lighting
- Sports halls
- Shipyards

" •
..•.~~-....-... .....•••..•...•..........~ ..---- -~........._•..-..._ ...•.•..•

Ordering number' I

Designation For lamps Narrow-beam type Wid£-beam type Weıghl
kg

1 x HPIIT 2000 W 9112 718 502 9112 718 Ş03
----
9112 718 50Ş.

HNF 002
9112 718 5041 x SONIT 1000 W

'I Coınpteto tıoocJllght

FLOODLIGHT FOR HIGH-PRESSURE SODIUM
LAMPS OR METAL HALIDE LAMPS

- ,-v- Dec. Code "'Light'": !>8.3



DETAILED DRAWING

1. Housing
2. Safety clamp (4 ·, }

3. Front glass
4. Reflector
5. Laıııpholder
6. Lampnolder ınsulatıııg

plate
7. Lanıpholcloı bı ackot
8. T erıııinal block
9. Glands for dusl-fıllcrs

10. Bracket
11. Closıng clip top (2 • }
12. Rear-cover
13. Lamp support
14. Reflector rear-cover
15. Gasket
16. Closing clıp bottom (2 x)

17. Additional lamp support
18. Sille reflector

>ECIAL TOOL

ıe front glass is provided with
special type of gasket. To re-
3Ce 1he glass. a special gas­
ıt insertion tool can be used.
ınsisting ol a handle with
ree removable clips to sui!
e different floodlights. Order­
g number for complete set
19 260 005 ..

ADJUSTMENT
POSSIBILITIES

. DIMENSIONS

-285---j
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Definition

..3as-discharge lan.ps

1000W

High-pressure metal halide gas-discharge lamps, for indoor and
outdoor use, with the iodide additives indium, thallium and sodium in
the mercury discharge. The discharge tube is enclosed in a clear,
tubular hard glass outer bulb.

Description \

HPI-T

Applications - Lighting for colour TV broadcasting
- Lighting for colour films
- Public lighting
- Sports ground lighting
- Floodlighting
- Industrial and commercial indoor lighting
- Plant irradiation

Ballasts and ignitors
- Basically, HPI-T lamps operate on the same principle as all'

gas-discharge lamps.
- In view of the need for a light source with excellent colour rendering

combined with high efficacy, the discharge tube contains metal
halide compounds which have the ettect of increasing the intensity
in the three spectral bands blue, green and yellow-red.
Consequently, the colour appearance and colour rendering are
improved and the luminous efficacy is considerably increased

- When csed together with the appropriate optical systems, this
combination provides a highly efficient source of accurately
controlled, powertul beams of light.

- The spectrum of the metal halide lamp meets the requirements for
colour film and colour television. The lamps are therefore highly
suitable for the lighting of colour television broadcasts,

- Lamp characteristics:
• Very high luminous efficacy
• Excellent colour rendering
• Reliable. long life
• Stable lumen maintenance

Metal halide lamps require high quality ballasts for optimum
operation. as well as ignitors to ensure reliable ignitıon.
For ballasts and ignitors see reıevanı leaflet. If gear from thırd parties
is used contact the Product Group-High Intensity Dıscharge Lamps.

Temperatures
Max. permissible base temperatures: 250 ,c for 400 W

300 'C for ı 000 W
300 'C for 2000 W

Max. permissible bulb temperature: 600 'C
•

High-pressure metal halide lamps

-19- 



• ! •
f

102mox.

~•51!-~ ~• 47mox.

.., ~ · konom .

...---- 257max.

1-T 250 W base E40/45
HPI-T 2000W/220 V base E40/80 x 50

- '_J_ ~
• • 47 max. • • 102 max.

C
41nom. 14-----260nom.---,---ı~

------ 283max.-----~

HPI-T 400 W base E40/45
HPI-T 2000 W/380 V___;_ ~-.-~-r.
67mox.

135nom.
ı--------- 430mox.---------

base E40/80 x 50

ı.-----240 nom.----ıf--.ı
80nom.

ı.--------- 382mox.--------~

HPI-T 1000 W , base E40/80 x 50
:- •• - .,:ı •· ·,•

HPI-T 250W
HPI-T 400W
HPI-Tıooow
HPI-T 2000 W/380 V

C

Burning positions
e HPI-T250 W, HPI-T400 W, HPI-T1000 Wand HPI-T2000 W, 380 V

lamps may burn in a horizontal position ±20° only, while the burning
angle of the HPI-T2000 W, 220 V lamp may be varied by approximately
75° from the horizontal. This means that the 2000 W, 220 V lamp can be
used in rotational-symmetrıc floodlights in a declined position without
the colour rendering properties being affected.

HPI-T2000 W/220 V

Technical and ordering data
Min. supply voltage Minimum Maximum
for ignition ı) Average Average Lamp permissible Nominal permıssible Average

Lamp Base V lamp lamp starting lamp lamp lamp luminous Average Run-up Ordering

des,gnation voltage') 'I current') ') current watlage watıage 'I ') "waıtage flux luminance time•ı •ı number

- +20°C -18°C V A A(max.) W') W W') tm')'I edim")') min.

HPI-T 250W E40 200 200 125 2,1 5 210 245 285 17000 700• 10' 3 9280761 092 ..

HPI-T 400W E40 200 200 125 3,4 6 330 390 450 31500 770• 10' 3 9280 734 092 ..

HPI-T ıooow E40 200 200 130 8,25 14 800 965 1100 81000 950• 10' 3 9280 740 092 ..

HPı-T 2000 W/220 E40 200 200 135 16,5 24 1650 1960 2200 189000 1100x10' 3 9280 736 092 ..

HPl·T 2000 W/380 E40 330 340 240 8,6 14 1650 1900 2200 183000 870• 10' 3 9280 718 092 ..

'I Al O hours.
'l Aher 100 burning hours.
>) The number of minutes aher which the lamp has reached 80~, of its final luminous flu•.

Final colour rendering properties will be reached alter 10-15 minutes.•ı Measured at nominal supply voltage and reference ballast tor a free burning lamp.

(

- i'J b-

.---~-------- -- ------·-- ·-···-·-:: . -- ' .

-·-· -· - ----·--···---·- --- ··--· -----··-·- --~- ¥. .



LIPS
Ballasts

Gas-discharge lamps

'
··ı

SI 51/52

ffinition
series of ballasts and electronic ignitors for operation with

-pressure metal halide gas-discharge lamps.

Description
- Foı satisfactory starting and correct running, a metal halide

p must be operated in conjunction with an appropriate
ballast and igniter (except for BUS - Base Up Self-starting -
lamp types which incorporate an internal starting device).

- Since the ignition voltage of a metal halide lamp is higher
than the applied mains voltage, a starting devlce . 8
electronic igniter) serves to provide a high-voltage pulse

per cycle across the lamp and, once the lamp has been
started, the igniter switches off automatically.

- During normal operation the current through the lamp
is limited with the aid of a ballast.

- All ballast types are orthocyclically wound for maximum
efficiency and minimum watts losses.

- Ballasts and ignitors are all fitted with pinch-screw terminaı
blocks; further, the ballasts, which have metal baseplates,
are also equipped with an earth terminal.

HPI (-T)

- Ballast types 1 OOOW and 2000W are of metal octagonal box
construction whilst the 250W and 400W versions are
nylon encapsulated, this latter technique resulting in
reductions in both weight and dimensions.

- Maximum permissible winding temperatures in the ballasts
under running conditions are 120°C ( ı OOOW, 2000W)
and 1300C (250W, 400W) respectively; since the ignitors
contain a number of temperature-sensitive components,
the housing temperature snould always lie between - 20°C
and+ eo-c.

- Thyristors employed ın the ,,;:'.ı:ors ensure reliable
functioning throughout the. ,ın.i .~•ııvice life.

- Electronic ignitors ca-ı oruv .,: ,;~ec ııı combination with
inductive ballasts.

Warning: Tne ignıtor rn:" .:,ı,,
in tne circ.nt or w:,~n :_.., . ti.

. '" .,r:1n without a lamp

ı,
<:'ıVe .•

Applications
- tnoustriat and c,ı,.-ırr,'.
- Public lıqhting
- Floodlignting
- Sports ground ·,:;nrı.~.
- Plant ırracıatıon

ıg

Ballast!::; < ..',

hi h - • ::-·:p, ,: ·. ı.,.' ~ : :;ı.:_, -·· .·~ ··_1 , '· ·,ıg pr..., - , ; ... .;20. , .. ,•• _.. :..
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echnical and ordering data on ignitors
Max. pennissible

Type Mains Frequency temperature Ordering
Forlamps number voltage Hz at 110% mains number

V ·c
1-T 250W 5151 220-240 50-60 -20+80 9136195199 ..
1-T 400W 5151 220-240 50-60 -20+80 9136195199 ..

HPI-T1000W 5152 220-240 50-60 -20+ 80 9136195299 ..
tiPI-T 2000 W 5152 220-240 50-60 -20+ 80 9136195299 ..

I-T2000W 5154 380-415 50-60 -20+ 80 9136191 499 ..

Technical and ordering data on ballasts
Low power-factor (inductive) ballasts

.- . ·---- ....~
",

\
\
'\
''I

I,
• (

Power-factor correction2) C
For lamps Sec.peak

voltage
during
ignition
or without
ıampV

Mains current
A Power
------- factor Capacitor

Mains current
A

Ordering
number

Losses
wType number Nominal

voltage')
V

Circuit/
wiring
diagramduring during

ignition operation ıı,F V during
ignition

2,2
2,2
3,4
3,4
3,4
3,4
8,25

16,5
8,6

0,55
0,55
0,55
0,55
0,55
0,55
0,55
0,55

_0,62

18
18
25
25
25
25
50

100
74

20 250 1,85
20 250 1,85
30 250 3,00
30 250 3,00
30 250 3,00
30 · 250 3,00
65 250 8,00

125 250 16,00
35 380 10,00

HPl-250 W BUS BHL 250L 11 220 - 3,6
HPI-T 250 W BHL 250l 11 220 580- 750 3,6
H?l-400WBUS BHL400L11 220 - 5,0
HPl-400 W BU BHL 400L 11 220 580 • 750 5,0
HPl-400 W BHL 400L 11 220 580- 750 5,0
HPI-T 400 W BHL 400L 11 220 580- 750 5,0
HPI-T 1 000 W BHL ·1 OOOL02 220 600 • 760 13,0
HPI-T2000W BHL 1000l.023) 220 600-760 26,00
HPI-T2000W BHL2000L18 380 1300 14,00
HPI-T2000W BHL20Cn.18') 380 1300
') Consumers' voltage: 220 V"' 210- 230 V. 380 V •• 350 - 410 V (50 Hz). Ballast data

lor other voltages and frequencies are given on request.ıı To obtain HPF circuit (cos q>;;. 0,85) by means ot a parallel capacitor across the mains.
Capacitance tolerance± 10%. Capacitors to be ordered lrom C.D. Elcoma.

during
operation

1,30 1 9136039203 ..
1,30 2 9136 039 203 ..
2,00 1 9136049203 ..
2,00 2 9136049203 ..
2,00 2 9136 049 203..
2.00• 2 9136049 203 ..
5,30 3 9136060 103..

10,50 4 9136060103 ..
6,00 5 9136070089 ..

6 9136070089 ..

3) Two ballasts connected in parallel.
•) Compensation in star connectıon. For 3 lamps across 3 phases

100 ı,F/250 V between phase and neutral.

-zo s ,
-~--.--. .•.• . ·----.·,: --~-·-- ·-·-·....,.·--~····- ·--- - --·-·- ..,__ - .•..
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etechnical data the . ,d maximum permissible
- ~p wattaqes are giver . ınance of metal halide

ps (such as lifetime, ,; c :,,~,.ır aspects) will be negatively
" ·enced if the lampso. operated outside these wattage

Conditions of use

Satisfactory pertormance of this type of lamp can only be
expected if the ballast on which it is operated complies with
specifications laid down by the lamp manufacturer. Moreover,
the mains supply voltage may not fluctuate more than ±5%
from the rated voltage of the ballast.

Luminaire requirements

In metal halide lamps discharge tubes are used in which, as
with all other similar lamptypes, high pressures exist under
normal operating conditions. These discharge tubes are
designed to resist this pressure but it can never be
completely excluded that a lamp may shatter. It is advisable to

se luminaires which are specifically designed for their
application.

Re-ignition time

The re-ignition time of metal halide lamps depends on the
ambient temperature and, in the case of lamps with external
ignition, the heiçnt of the ignition pulse. With reliable, low­
voltage, Philips ı;nitors the re-ignition time will be
approximately b minutes. However, when ignitors with a
higher pulse (up to 4-5 kV) are used, this interval will be
reduced to approximately 5 minutes. Immediate hot re­
ignition is not possible.

Installation requirements

The phase should be connected to the central contact of the
ıampholder for both safety reasons and to ensure reliable
ignition.
Note: A long distance between control gear and the lamp can
influence the reliability of ignition. Installations should b~
designed to ensure that the ignition requirements will be
achieved at the lamp terminals.

1009 048 00441

L igtıtıng Dıvisıon
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Wıa - lamp wattage
Vııı. - lamp voltage
lıa - lamp current
4> - luminous flux

25

Effects of mains voltage
variations

%1'0
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ypical curves Lamp performance during
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Packing data Packing unit
Nett

Lamp designation weight Oty Weight Dimensions Volume
g kg cm m'

HPI-T 250W 180 12 . 4,46 36x29·x39 0,041
HPI-'!' 400W 180 12 4,46 36x29x39 0.041
HPI-T1000W 400 4 4,65 32x32x51 0,052
HPI-T 2000 W/220 650 4 5.00 35x3c.x60 0,074
HPI-T 2000 W/380 670 4 5,00 35x35x60 0,074



E. a) Ma.sts Arrangements
\.

There are basically two alternative lighting arrangements

sutable for football ·stadium.

* Four Corner Arrangements.

In this arrangement the light sources are mounted on four columns

or masts situated at the four corners of the ground.

* Side Arrangement

With this arrangement the light sources are mounted .ither on

columns or in row parallel to the pitch.

1.f 't'üeTe is no roof for sııectators area which surrounds the playing

flel-d., the four corner arrangement is the best one but to use side arrangement

is the best ··i'r"'ther~ is because there is good uniformity of the vertical

illuminance.

We preferred the four corner arrangement when illuminating the

Ataturk Stadium , the reason of this is the four cor-ner arrangement is used

for playing fields with huge capacity. In this type of arrarıgement vertical

illumination is lower then the horizontal one. This situation is stated at the

project.

According to the four"".'corner arrangemt; the maunting of masts creates

10° and also 25° from the goal post towards back. Masts are mounted to field

in lines between 25° and 10° of which starting from the middle of the playing

field and if shouldn't be nearer from the line which makes
8

5° angle to -eçl.ge

of the field.

In this, the viewing distance is th~ part from fart,l;ı.est spectator to

pitch center.

This is shown at the related figure.

-.2.2.-



b) Mounting Heights and Glar~

As the mounting height decreases so the danger of glare and the length

of the shadows cast by the players increases. Advantages of usi~g h4:gh columns

are that they restrict glare and cast shorter Bbadows.

The type of floodlight used, it is desi:ııable that the angles subtended at

e centre of the pitch between the horizontal and the lowest point of each flood

light battery, be at least 25 °. ( It is shown at fig. )

" •
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3. FORMULAS

Illunıinance at a point is found from

.. - ,e_cıt (ı)

h

o O- M

In practice mostly the illuminance levels in borizantal axis are calculated,

we have to express II r 11 and '' d 11 in terms of 11 a II . from above fig.'
'ı'l--:: a.'L~~~ ("" = ~~i' o.vı.ô._ cos Cı(

~
> -:::---

R+ıki'
The illuminance at a point becomes.

- 1:D( A
1.::.------ reı.2 +A\. i1tı.

from fig. we know that

cos (X_ -::- ~\ O.v,.J.,-
so illuminance at the point becomes.

•



Formula at eg. 3. consists of direct illumination at calculations of Outdoor

Illumination. at calculations of Outdoor Illumination. The basic characteristic I

of Outdoor Illumination calculations is formed by not calculating co-efficient

reflection of which belongs to surface limiting the atmosphere. So, the whole

outdoor illumination lumineires reflects light to semi-low a trnoephe re ,

Illumination Unifornıi ty _

It is asked to be uniform according to place and time, Two uniformity

co-efficient is defined which is shown by J\ > S ı. in order to express its uniforıni ty

according to place.

= E min /EM ( asked to be at least 0.3)

62. = E min / E max

The basic fornıula used in stadium illuminations is Eq_ :S defined.

To find Io<, A and Cos; at the formula, we use the f'o rn.u Laa mentioned below.

;l
• l~·~)

Y.1- -ı (ıı:',~1>
I
I

(ı + )\~ +- ı: t
~-·- '

•

_,
c_..:, s _¥_....,. _

---- -··ıI ., • t ıı '~V I ,t- ,. " t ,~

- I
Ce>\ ---~¥

[ı+'<·, ..-y'' ]3/ı.

)
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x.o: it is the x- co-ordin8te on the surface which the projector axis

intercept the plane that will illuminate.

Y., : it is the y- co-ordinate on the surface of the point ct t whi.ch the

projector axis intercept the plane ,ıthat will illuminate.

x,y : the co-ordinate of the point at which we want to ca.LeuLaLeL'll.und.nance ,

'ı : It is the angle between the direction at which we want to ca.Lcul a.t.e the

illuminance and tha .normal to the surface t.hat will illuminate.

The formula used in illumination in order to find the numberof floodlights

to be used, can be defined like this.

•

- 30-



4. CONCEPTS

a) Colour Rendering

The effect of a light source on the colour apperance under a reference

light source.

b) Diffused Lighting

Lighting in which the light on the ·,:ı1or)dng plane or on an ·.:.object is

not predominantly incident from any particular direction.

c) Glare

A condition of vision in which there is discomfort and/or a reduction

in the ability to see significant objects, due to an unsuitable distribution

or range of brightness, or to extreme contrasts simultaneous or successive

in the field of view.

d) Maintenance factor

A factor useô in illumination calculation to allow for \'ne reo.u.c\ion

of light output from a source of fiting because of dust and forejgn matter

being deposited on it.

e) Objective Brightness

This is the lunınious intensity of a light source. It is the light output

divıi:ded by the projected area of the light source in the particular direction

measured in candles per unit area.

-31-



PART C

CALCULATIONS OF STADIUM ILLUMINATION

I. Computer program & data for illumination.

2. Calculation of horizontal illumination (tablet)

3. Calculation of vertical illumination (tablel)

4. Table: classification of the recommended vertical
illumination in some countries.

•
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open(~,+ le='pr4.dat· 1status~·new
V·J ı·· .. i t; C·:-:, ( ·~,:;, 'J ·!4· ) .. ı;J i \/ı:7::• t,h E· \/ -::':'I. 1 uC·:1 -~::. Ci + >'. () '} '.I ı· ..ı .'

10
WRITE(3110l
format(5x1 •

do 1 i~l,71,5
·ı t:) >~ 'j .. E~ .. ·.ı .1. C) >~ ,, .. (.; • ., (. >·. '·' ·· c:: c::ı ·::: ... ::, ;:>:

uı::::::i. ···:I.

i'"ı +İ

··:·/ :t () :;::: 'y' ( ,/ [···1

\/ I : .: rn ./ !· ..ı

c: ::::: ( ( 1 +· / :J. () ·:'=· ·H· :·:~ +· ~< 1 () ·H· ::,:: :J. ) ,/ -~:; q r· t: ( J. +~./ l ()-:..~- ·H· ~:? -~ >:: ı -;:,:· ·}~ .·:i.'. '.1 )

a=acos(b*cl*lG0/3. 142
d=(1/sqrt(1+x10**2+y10**2))
Ci ::c ( ( 1 +:-:: :l () >"- ·is· 2+ / 1 0 A· / 1 ) / ·:,; q r· t; ( :l + '.< 1 0 ·!.· ·>.\· :? -l- y :!. * X 2 ) )
f=acos(e*dl*180/3. 142
t 1/(1+x1**2+y:ı.x+2)**1.5
writ2(*1100)n1m1a,f,t
write(3,100)n1m1a,f,t

c un ti r-i u e
.l c: un t:. in u.ı:-:}

::::.t.c:,r::ı
C!i"ic:I

"o IGI~ 17
--~---··----·-·-·-···

,:,.(O() (ı
,nıı-k, "'~
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2.)

- ATATURK STADIUM /LEFKOSA

- FLOODLIGHT TYPE : HNF 002

- FLOODLIGHT FOR COLOUR T.V, PLAYING FIELD

- MOUNTING HEIGHT :45.0 meter

- LAMP TYPE : HPI-T 2000 w METAL HALIDE LAMP

- LUMINOUS FLUX I89,000 LUMEN

- CALCULATION OF HORIZONTAL ILLUMINANCE (LUX)
AVERAGE ILLUMINANCE EAve : I55I56/88 =I763.4
MAXIMUM ILLUMINANCE EMax : 2306.74
MAXIMUM ILLUMINANCE. EMin : II35.82

UNIFORMITY I : Emin/ EAve : 0.64

UNIFORMITY 2 : Emin/ E . O 49max . •

-3'.-
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PART D

Feeder Circuit

I. Explanatien

a) The Way @f Feeding
The electrical pewer fer stadium illuminatien is g~ing t•

be pr©vided by normal link and from generatsr when it is cut

off.

b) LINK
It is going te be fed by II kv. underground cable of city

link, oil circuit breaker at power unit and step_down transformer.
The power of step-down transformer is usually 500K.V.A. Voltages
of step-down transformer, for link part is II k.v input and

output is 415/240 v.

c) GENERATOR
A diesel generator with same power as step-down transformer

(500 kva) is been thought, in order to feed the whole system
urgently from generator. It is also thought that, the diesel
generator must get switched on automatically while producing
electrical power, in order to prevent loss of time.

d) LINK OUTPUT ( Link o/p)
It will be connected to the generator board and feed the

system. The busbars, according to the situation, will be fed
with 650 amp magnetic and thermal protection breaker.

The above system wili be fed with 300 amps. for I.and 3.
masts, 300 amps. for 2.and 4. masts by underground cables
through thermal and magnetic protection breakerf3xI50t70~mm2 cu
and also by underground cables of which the output is IOx2.5 mm2

••
cu from power and control unit with control board. The way of

feeding for 2. and 4. masts is the same as I. and 3 •
• Power unit of masts will be fed by I50 amps. magnetic and

thermal breakers and she will feed 3, IO amps. conductors.
· Conductors will have thermal protection. The conductor output

~ill feed the ousoar s~stem of which 18 floodlight in the I.

group are connected.



Every projector will be fed by IOamps. fuse via her busbar

group. From the R-S and T lines, 6 of each group which will

make IB projectors in total will be fed.
Conductors will be controlled through undergroud

cables IOx 25 mm2 cu from control board.

-4{-
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2) CALCULATION
The necessary fuse calcula:~

P= VI COS i'
P= 2000 w

COS lf :for HNF 002 COS

P= VI COS ~

2000 = (240 ) (I) (0.9)

%) I=9. 25 Amps.

According to this result, the best appropriate

determined as IO amps. by using Regulation.

We use the below power formula in order to

line current.

P=J3 V1 rı Cos f
I8 x 2000 = 0 415 IL
-) Il = 55.64 Amps.

(0.9 )

According to this result, the best possible value is

determined as 60 Amps. by using the Regulation •

•
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PART E

COST

Cost-Benefit Analysis of Ataturk Football Stadium Project

A ta turk football Stadium became the pear I of our country, Turkish

Republic of Northern Cyprus having 30,000 capacity of spectators which

is one of the biggest in the Middle East. This stadium was opened with

a ceromony which two teams ( F.B and Sariyer) had played in 1989.

This event was attracted from a lot of Turkish Cypriots and they all

belived that this Stadium was really a need of our country. Ataturk Stadium

needs also to be illuminated for night affairs when different types of

facilities will be held. This, of course brings high co::;t when compared

with these benefits above as there will be increase in the cost of the project

because of the illum1nation facilities needed for the project •

•

•. 4~-



• ost of The Equipments and Installation Used in the Ll Lunıi.na.t ton

o: the Project.

a) Cost of one step up-down transformar

Price (~~~)-

80,000,000

20,000,000

216,000,000

15,000,000

70,000,000

60,000,000

b) Cost of four masts

c) Cost of 216 floodlights

d) Cost of aoo meter cable

e) Cost of one dizel generator ( 500 KVA)

f) Cost of·contactor, fuse and ot.her materials

g) Cost of drawing ( 20 % total 1)

h) Cost of installation ( 80 % of Total 1)

Tolal 1: 461,000,000

92,200,000

368,800,000

Total Cost:

Total Cost:

922,000,000 TL.

347,924 $



APPENDIX

I. THE PLAN OF THE STADIUM

2. THE PLAN OF FEEDER CIRCUIT

3. ISO-CANDELA CURVE OF HNF 002 FLOODLIGHTS
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