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INTRODUCTION

more than ever before , artificial light , where

~~grıt is an electromagnetic wave phenomenon

-"-~egral part of our every day world

- is a prime determinant of our standard of living

and apowerfull factor in the general and economic life of

is an

__r society .

Illumination can be classified mainly into two parts

a Indoor Illumination

o outdoor Illumination

:::::ndoor illumination which is a type of Illumination

where inside of every kind of building is illuminated.

This type of illumination can be devided into , direct

semi direct mixed semi indirect and indirect

illumination

according to

illuminated

each type of them has its own used

the characteristics of the place to

for example semi direct

be

oftype

illumination is used in illumirating

inorder to avoid the formation of

the drawing rooms

shadow and the

suitable light source is to be chosen to handle this

particular case
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~ti~or Illumination

=ewe deal with outdoor illumination we shall introduce

-.-= Flood lighting where the flood 1 it building is

-ef :.ned to be as a focal point in a town; where it is

ark and colours are blurred.r 

flood lighting we shall take into account that the

--~ding must be attractive after being illuminated, and

-~order to achieve this lots of factors are to be studied

s~ch as the surrounding and the background of the

~uilding , and the features of the f a c a de under various

condi t ioris and with the sun light falling upon it at

if.ferent angles inorder to decide which are the most

attractive features.

The appearance of the building at night is to be taken

into account and if this is the case there must be a

good cooperation between the lighting engineer and the

architect ,inorder to avoid any risk of the architect's

conception being misinterpreted .
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Lighting UNITS and DEFINITION

tness(luminance) Symbol: Bor L

e Lum i nous intensity in a given direction divided by

e area of the surface perpendicular to that direction.

dela(abb :cd)

_;:-.tensity per 2cm

intensity

of the

.Equal to 1/60 of the light

black body radiator at the

it of luminous

so~idifying temperature of platinum.

cıour rendering

~he effect of a light source on the colour appearance of

ocjects compared with their colour appearance under a

~eference light source

General lighting

~ighting design to illuminate an area without provision

for special local requirements.

Illumination:Symbol:E

The incident luminotıs flux per unit of area of surface.

Lumen(abbr:lm)

The amount of light flux contained (limitted) by a

solid angle of one steradian(abbr:str) emitting light

having ı cd light intensity in all directions.

Solid angle

The ratio of the area intersected by a cone on a sphere of

radius r to the square of the radius.



a..;:,c~: 1 X )

il luminance . The illumination produced on the

of a sphere , having radius of one meter by a

point source of one candela situated at its

to a flux density of one lumen per

aze meter.

ection factor

:e ratio

lumens reflected from a surface
lumens receıved by the surface

inous intensity.Symbol (I) ,Unit:candela

___e quantity which descries the light-giving power of a

s.our ce in any particular direction.If cp is the luminous

_:~x emitted within a cone of very small angle w ,having

_t.s apex at the source and its axis in the direction

considered,the luminous intensity in this direction is

equal to (¢/w).
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LIGHT SOURCES

t sources can be classified into a three main types:

.:ilament Lamps

.Discharge lamps

.Electromagnetic Lamps(QL Induction Lighting)

Filament lamps

ııament lamps fall into a group of light

reducing devices called 'incandescents

as a result of heating the filament

'.They give light

to a very high

temperature . Another name for this group of lamps is

'temperature radiator '

2.2 Discharge lamps

The discharge lamp consists of a glass tube containing a

gas . At each end of the tube there is an electrode .If a

sufficiently high voltage is applied across these

electrodes a discharge takes place between them.The gas

now becomes

produced .

The colour of the light produced by a discharge lamp

an electrical conductor and light is

depends on the gas in the tube Neon - red mercury

vapour - bluish white ; helium - ivory

yellow

The discharge lamps can be categorized as follow

sodium vapour -



--W pressure sodium vapour lamps

_gh pressure sodium vapour lamps

__w pressure mercury vapour lamps

:nigh pressure mercury vapour lamps

2.a High Pressure Sodium Lamps

.2.a.ı SON Lamp

_; lamps are high pressure sodium lamps , with sintered

~inum oxide discharged tube enclose in a void outer

ııLb coated with a diffusing layer . The result of the

ıgh pressure is that the light produced by SON lamps has

e much wider spectrum of radiation The ·difference in

lour appearance is immediately visible the light of

igh pressure sodium lamps can best be characterized as

golden - white

In the light of the high pressure lamps a certain

colour distinction is possible

he luminous efficacy is lower than that of low

pressure lamps. Their place in the range of HID lamps is

between low - pressure sodium lamps and high - pressure

mercury lamps.They have economic advantage of high

efficacy , and importance is attached to a pleasant , warm

colour impression.Examples are : road , and street

lighting in built areas , shopping centers, parking lots

and workshops in industry
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SON-T Lamps

lamps are the lamps which are used in this

lamps are a high pressure sodium lamps , with a

aluminum oxide discharge tube enclosed in a

, tubular hard-glass outer bulb .The clear tubular

bulb makes these light sources highly suitable for

.. ith specially designed optical systems , they are

_essfully used for plant irradiation also .

. a.3 SON-H Lamps

_gr: pressure sodium lamps with a sintered aluminum

ıde discharge tube enclosed in an internally - coated

ard - glass outer bulb .

. special integrated ignition aid enables these lamps to

~e used for direct replacement of mercury lamps in

existing installations .The SON - H lamps are specially

designed for the conversion of HPL - N installations .

2.3 QL Induction Lighting

Induction lighting is based on the combination of .t.wo

well-known principles namely electromagnetic induction

and the gas discharge as applied in tubular fluorescent

lamps .

The QL induction system is fundamentally different from
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entional incandescent and gas discharge lamps in that

.as no filaments or electrodes.Instead a high frequency

.65 MHz] energy flow is induced in a low pressure gas

=eans of an induction coil.

_ lifetime of the

ectronic components

;t , resulting in a

_ ..... :::ps in the new

lamp is determined largely by the

in the power supply and control

lifetime of 60000 hours .The first

system will coated withbe a

~i-phosphor fluorescent powder and will be available in

::.~o 85 W 5500 lumen version . The system offers an

efficacy of 65 lm/W which compares favorably both with

igh-intensity discharge lamp systems such as the 125 W

.. igh-pressure mercury lamp's 6500 lumen , giving 47 lm/W,

r the 70 W metal halide lamp's 5100 lumen ,yielding 60

lm/W , whose economic lifetime are 16000 and 6000 hours ,

respectively.The QL system is an attractive proposition

for professional applications where access for relamping

and maintenance is difficult or where safety hazards may

be present, as for o x arnp Le in lobbies, tunnels, shaping

malls etc.The long lifetime of QL system and the

interesting architectural possibilities

perspectives in lighting design.

The classification of the light sources can be shown in

open new

the following diagram:
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LAMPS

INCANDESCENT GAS DISCHARGE

TIONAL HALOGEN MERCURY SODIUM

LOW- HIGH-PRESSURE LOW HIGH

PRESSURE HPL-N PRESSURE PRESSURE

'TL' HPL COMFORT SOX SON

HPL-R SOX-E SON-T

HPL- B COMFORT' SON-H

ML

MLR

HPI

HPI-T

MHN-TD

MHW-TD HID LAMPS

The diagram drawn above shows the sub-division of the
~

Family of Electric Light Sources.

1 1



Setting up the Light Sources

f the most important points in designing a

installation is to investigate all the

setting up the light source.There are

alternatives for mounting, for example:

street lamps or other posts specially erected for

purpose.

a penthouse roof

brackets on the house front

• -....n the ground behind flower - beds, bushes or copses

_f the building is located along a main road it must be

rne in mind that the lighting must not hinder the

•raffic.Fittings should be well screened from the drivers

coming vehicle . It is very necessary to set up the

__ght source in the most advar~ageous position.

2.5 Colotir

Colour is an important subjective phenomenon .What one is
~

concerned is how the colöur of the light source appears

to the human eye ; that is to say whether it creates a

cool

study

warm or intermidiate impression So we have to

the sensitivity of the

colours

human eye

corresponding to different which appears

12



=:early in the Eye Sensitivity curve which is shown

2. 1. 

seen from fig 2.1 ,for the dark adapted eye

sensitivity is shifted towards shorter wave

shift is called purkinje effect and it

colour rendering .Purkinje effect has

-portant psychological applications too Moon light

most identical spectral distribution compared to

sun light . In spite of that , as the light level

ın moon - light colour rendering is bluish and

-::.:-:ess of the night is psychologically associated to

_sh colour rendering So that , in practice , bluish

is used in hot countries to er eat a more fresh

t::osphere while pinkish are preferred incolours

-~ghting places in colG countries to create warmth

-~ression .

-- is always worthwhile to consider the question of the

co Lour qua 1 i ty of a particular 1 ight source ; i.e. how a

::.amp denotes colours is referred to as its 'colour

r erıd er ing' .

Ln addition the· colour appearance of a lamp should be

taken into account.
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CHOICE OF THE LEVEL OF ILLUMINATION

ighting level needed on a facade to affect a certain

tness contrast depends upon such factors as :

The reflection factor of the surface building

and the way the building surface material

the light , Table -3.1 shown below indicates the

eflection factors of a number of different materials :

Materıal State Reflectıon Factor

White marble fairly clean 0.60 - 0.65

Granite fairly clean 0.10 - 0.15
Light concret.s fairly clean 0.40 - 0.50
Dark concret fairly clean 0.25

or stone very dirty 0.05 - 0.10
Imitation con- clean 0.50

crete paint

White brick clean 0.80

Yellow brick new 0.35

Read brick dirty 0.05

Table - 3.1

The total reflection from a facade depends on the

following points

.the material of the facade

,the incident angle of the light

.the position of ~he observer in relation to the

reflection material

16



lour of~the material is also an important factor

of the surface material is accentuated if

t of the same colour is used .

the building in relation,to its

,and the general brightness of these

ın addition to the background of the

a clear idea of the background against which

building will be seen is important. If the

roundings and background dark a relatively small

aunt of light is needed to make the building lighter

an the background.

f there are other buildings

,ich interrior lighting is

~ighted windows will give an

in the close vicinity in

left on at night the

even greater impression of

rightness and therefore more light will be needed for

floodlighting if it is to have an impact .

3. The dimensions of the building , is also another

factor which should be taken into account for determining

the lighting level needed on a given facade .

In this project the illuminance level is chosen to be 50

lux , and this value is obtained from 'Table 3 - .2 shown

below ,because the type of the surface of the church is

yellow brick , and the surrounding is poor lit .

17



able 3 - 2 shown below , some illuminance levels for

rious surface buildings in either poorly lit , well lit

brightly lit surroundings

Type of the State
Illuminatıon in Lux

Surface
po o r I i t we I I I i t b r i g h

surround s u r r o u n ct l it. s

'hi te marble fairly clea 25 50 100

..... ight Concrete fairly clea 50 100 200

Imitatiom

Concrete Paint fairly clea 100 250 400

1hi te Brick fairly cl.ea 20 40 80

Yellow Brick fairly cl.ea 50 100 200

White Granite fairly clea 150 300 600

Concrete or fairly clea 75 150 300

Dark Stone

Red Brick fairly clea 75 150 300

Concrete Ivery dirty requires at least
150-300

Red Brick I dirty requires at least
150-300

Table - 3. 2
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LIGHT CALCULATION

·ııumination which is recieved directly ( i. e

t any reflection from a single light source of

gible dimensions varies inversely as the square of

between the source and the surface being

Fig 4.1 shown below is considered

h

Fig 4.1

the inverse square law is stated

I lux
E

2r

en light falls on to a surface from a light source of

an angle the illumination of the surface is less

than when the light falls on to it perpendicularly.

The reduction factor is the cosine of the angle between

the perpendicular and the direction of the light .

The cosine law is stated

E
I cos 8

2r

cp
E = Lux

20



I r2

n = A-- 2
r

E = I- 2r

cos e = h I r

I
3 8

E = cos

h2

on any plane when light ray hits a

solid angle

intensity of light source in the direction of point p

distance from light source to point p .

:vertical distance between horizontal plane and light

rce

:angle between light ray and a perpendicular line

hrough light.

Methods of Calculation

There are two possible ways of calculating types and

numbers of floodlights needed to achieve the desired

illumination ; the Direct method and the Lumen method.

4.1 .Lumen Method 

This method consists in calculating the number of
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