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There is no doubt that floodligthing a building is 

one of the most spectacular achievements in lighting 

engineering. A floodlit building is a focal point in a 

town, when it is dark and colours are blurred. 

Formerly it was mostly buildings of historic 

interest that were floodlit. Floodlighting of these old 

buildings, which often boast rich, ornate facades and 

beautiful architecture, is still very effective. Such 

wonderful results can be achieved that often these 

buildings are reinvested in this way with some of their 

former glory. 

The different uses to which floodlight is put, whether 

they are primarily aesthetic or purely functional to 

achieve commercial ends, does not alter the fact that 

the quality of the end product should be as high as 

possible. Even a modern off ice block with a bare 

frontage can be made attractive by means of artif ical 

lighting. However, it must be said that, whatever the 

reason, it is better to abandon the idea of a floodlight 

installation than to be satisfied with a mediocre result. 

Lighting engineer must follow four steps in 

application of lighting 

1- Determine the desired level of illumination 

2- Select a luminare that will produce this level 

3- Calculate the required number of luminaries 



2- DIRECT METHOD By using this method and appliying 
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4- Lay out the installation for uniformity of 

illumination 

Illumination can be divided into two groups as 

a) INDOOR ILLUMINATION 

b) OUTDOOR ILLUMINATION 

In this project Ulu Mosque is illuminated as an outdoor 

illumination. 

In outdoor illumination there are two methods of 

calculation I 
1- LUMEN METHOD 

2- DIRECT METHOD 

1- LUMEN METHOD I It can be said that it is a very 

practical method to determine the number of fittings. 

The number of fittings can be calculated by dividing 

the total flux to flux used of one fitting only. 

the computer program including the intensity matrix, the 

illuminance at each point on the surface of the walls 

are obtained. 

In this project lumen method is used to calculate the 

number of fittings. 
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OUTDOOR ILLUMINATION 

I) PLANNING: 

A floodlighting installation project can only be 

carried out succesfully if a thorough study has been 

made of the building concerned. The lighting engineer 

should become familiar with all factors relating to 

lighting installation for the building. It is essential 

he should first study the feature of the facade under 

various conditions and with the sunlight falling upon it 

at different angles in order to decide which are the 

most attractive features. If an on-the-spot survey is 

impossible, daylight photos, drawings or a scale model 

can be useful aids. An informative part of the daylight 

study is the analysis of how given effects arise. 

The appearance of the building at night is therefore 

taken into account when designing the building and it is 

more important if this is the case, there should already 

be good cooperation, at this stage, between te lighting 

engineer and architect, in order to avoid any risk of 

architest's conception being misinterpreted. During the 

planning daylight plays very important role to decide 

the place of the fittings. If there is a cloudless sky 

and bright sunshine, two natural source of light can 

thus be said to be present at one and the same time. As 
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a result of this condition hard shadows falling under 

projections on the facade and caused by direct sunlight 

are softened by the diffused light from the sky. 

Fundemantally, illumination by sunlight is the ideal 

form of floodlighting. sunlight streaming down on a 

building causes shadows to form under facade projections 

on the side facing the viewer. The result is a never 

ending interplay of light and darkness on the facade, 

emphasizing the architectural features. For the ever 

available direct sunlight, the bas relief of the ancient 

Greek temples was already sufficient to create an 

interesting pattern of light and shadow on that type of 

sculpture. In Western Europe, however, with its often 

dull weather and cloudy diffuse sky, more relief was 

needed in the facades of the gothic cathedrals found 

there, in order to create the same interplay of light 

and shadow. This phenomenon reveals one of the first 

principles of floodlighting, which is that te direction 

of the light and the direction of view should be at an 

angle to one or other, preferably between 45 and 135. 

THE CONTRAST BETWEEN THE FACADE AND THE BACKGROUND: 

The contrast between the facade and its background 

changes continuously with changes in weather conditions. 

When, for example, the rays of the sun fall directly on 
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the facade and there is a cloudless sky, the facade will 

be brighter than the background because of the grater 

reflection. Sunlight falling directly on the building 

causes hard shadows. When the sky is cloudless but the 

facade receives no direct rays from the sun the sky is 

brighter than the facade. The sky radiates light in all 

directions; while the facade merely reflects the light. 

Since the light is diffuse only soft shadows appear. If 

the sky is clouded over, diffuse light falls on the 

building. In such light a facade is less bright than the 

background, in that the 1 ight comes from the sky, 

moreover practically no shadows are seen. In practice, 

of course, all kinds of combinations of the cases, which 

have been considered above are possible. 

It is not only the changing weather conditions and the 

varying contrasts between the facade and its background 

that are important in daylight studies, but also the 

changing aspects of the building over a given period of 

time. For example, during course of the day, the shadows 

move from one part of the facade to another owing the 

continuously changing position of the sun. Generally a 

building is at its best in the hours of the morning and 

just before sunset: This is because the sun is low 

in the sky at these times an we see the contrast in 

colour between the sunlight, which contains much red 
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It is possible to 

building, the lighting 

imagine that, 

expert may be 

in studying a 

attracted at a 

1 ight, and the diffused 1 ight from the sky, which 

contains great of blue. 

given moment by a certain striking effect and that this 

mental image sticks in his mind as the effect he would 

like to retain. This mental image is in many cases the 

initial point of departure of a floodlighting design. 

Proceeding from this mental image he must translate the 

natural lighting effect, which he has seen, into an 

artifical lighting effect. One of the first things to be 

noted is that at night the position of the light sources 

is completely different from the day time situation. 

Whereas the natural light sources illuminate the 

building from above, artifical light sources are 

generally placed low down near the building or a little 

higher on an adjacent building. Thus a clear idea of how 

the installation is to be carried out may be gained by 

methodically collecting all details relevant to te 

possible positions of light sources, the appropriate 

fittings and lamps, the reflecting properties of the 

surface material of the facade, the various points from 

which the building can be observed. 
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ii) Distance Decide on the normal distance between 

II) CARRYING OUT A FLOOLIGHTING PROJECT: 

The following points should be considered when 

planning a floolight installation. 

i) Direction of view : Decide on the main direction 

from which the building is wieved. Generally there will 

be several, but often one can be decided upon as the 

main direction of view. 

the viewer and the building, based on the main direction 

of view. Whether one can see al 1 or none of the 

architectural details on the facade will depend on the 

distance chosen. 

iii) surroundings and background : Obtain a clear 

idea of the background against which the building 

will be see. If the surrounding and the back ground are 

dark a relatively small amount of light is needed to 

make the building lighter than the background. The 

colours of the light already present in the background 

of the building, even street lighting, must than be 

taken into consideration. 

iv) Obstacles : Trees and fences around the building 

can form a decorative part of an installation. An 

attractive way of dealing with these is to place the 

sources of light behind them.Two advantages are gained: 
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1 - The light sources are not seen by viewer. 

2 - The trees and fences are silhouetted against the 

light background of the facade. The impression of depth 

is therefore heightened. 

v) Setting up the light sources One of the most 

important points in designing a floodlight installation 

is to investigate all the possible ways of setting up 

the light sources. There many alternatives for mounting: 

- On street lamps or other posts specially erected for 

the purpose 

- On the penthouse roof 

- On brackets on te house front 

- On the ground behind flower-beds, bushes or copses 

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

borne in mind that te ligting must not hinder the 

traffic. Fitting should be well screened from the 

drivers of oncomings vehicles. 

vi) The form of the building: Once the main direction 

of view has been chosen, the choice of direction of the 

light depends on the shape of a building or rather the 

form of its ground plan or horizontal section. The 

position of the light sources which are to cover the 

builing may then be more or less fixed. In theory it is 

possible to reduce all ground plans of buildings to 
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simple geometric figures ; square, rectangular or round. 

In the case of complex structures, the ground plan can 

be thought of as a group of such figures. For buildings 

with a square, rectangular or circular ground plan a 

basic lay-out exists which, in virtually all cases, 

leads to good results. 

The characteristics of the facade show to best 

advantage when the incident light is at an angle smaller 

than 90. No definite angle can be given; on the 

horizontal and vertical planes the angle may vary 

between O and 90, calculating from the vertical to the 

facade. For deep profile the angle should be between O 

and 60, for a flat profile between 60 and 85 to the 

vertical. 

III) ARCHITECTURE OF THE FACADE: 

i) Flat facades : Flat facades without projections or 

architectural details do not lend themselves very well 

to floodlighting. Shadow effects may be achieved only 

when the light sources are placed very near to the 

facade. To prevent the result from being flat and 

uninteresting a certain unevenness in the brightness 

pattern should be created by the arrangement and 

adjustment of the floodlights. 

ii) Facade with vertical lines Vertical lines of a 
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iii) Facades with horizontal lines Some facades have 

facade may comprise pillars or supporting columns or, 

for instance, in modern glass facades the beams or 

girders carrying the floors. The vertical line of the 

wall can be emphasized by illumination from the left and 

right sides of the facade with medium-beam floodlights. 

In most cases the shadows produced in this way are too 

strong and create too marked a contrast,so that lighting 

from the opposite direction is needed to soften the 

whole shadow pattern. Wide-beam floodlights are 

therefore used, with the direction of the light parallel 

to the main direction of view must be such that the 

bands of shadow face the viewer. 

a decorative element, a horizontal band or slightly 

projecting beam. If in such cases the light fittings are 

placed too close to the facade. The result is a rather 

dark band of shadow above this projecting beam. This 

gives the impression that the building consist of two 

parts and that the upper part is floating in the air. To 

keep the band of shadow narrow there should be grater 

distance between the facade and the light fittings. 

iv) Facades with projections : Projecting features 

such as balconies, penthouses, parapets or balustrades 

can add to the attraction of the facade if included in 
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the scheme. In this case the light fittings must be 

placed at some distance from the facade so as to prevent 

excessive shadow. If the site does not allow of this, 

supplementary lighting with small light sources may be 

mounted on projecting parts of the building. 

v) Facades with recessed parts : These may be 

balconies which are set back or galleries with railings 

at the front. Obviously a large part of the built-in 

space will be in shadow if the floolights are placed 

only short distance from the facade. In such a case 

supplementary lighting will be required in the balcony 

and for this light of another colour may be used. If 

this is done, a particularly sitriking effect can be 

achieved, at the same time creating a greater impression 

of depth. Floodlighting from a larger distance, however, 

reduces shadow, making it less visible to the viewer, 

thus obviating the need for extra lighting. 

vi) Mirror effects: Nearly every facade has a number 

of windows give a mirror effect especially when it is 

dark inside the builing. If, for instance, the 

floodlights are mounted on posts, the person viewing 

the building from below may be dazzled by the bright 

reflections from the ground-floor windows. This effect 

can be avoided by mounting light sources below eye level. 



IV) SURFACE MATERIAL OF THE FACADE 

In determining the illumination level needed for a 

facade in order to obtain the required brightness, the 

reflection factor and the way the building surface 

material reflects the light are important factors to be 

borne in mind. The table below indicates the reflection 

factors of a number of different materials. 

MATERIAL STATE REFLECTION 
FACTOR 

White marble 
Granite 
Light concrete 
Dark concrete 
Stone 
Imitation concrete 
paint 
White brick 
Yellow brick 
Red brick 

fairly clean 
fairly clean 
fairly clean 
fairly clean 
very dirty 

clean 

.60 .65 

.10 .15 

. 10 . 50 
.25 

.05 .10 
.50 

clean 
new 

dirty 

.80 

.35 

.05 

The total reflection from a facade depends on the 

following points : 

a) the material of the facade 

b) the incident angle of the light 

c) the position of the observer in relation to the 

reflecting material ( specular reflections). 

d) the colour of the material ( it is accentuated if 

light of the same colour is used). 
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A distinction can be made between diffuse reflection 

and specular reflection and of variations between the 

extremes. These different types of reflection are due to 

the particular surface textures of the different 

materials. Four classes may be distinguished 

1- Very smooth surface: A very smooth surface acts 

more or less as a mirror, with the result that most of 

the reflected light is directed upward, away from the 

observer. 

2- Smooth surface Light is reflected somewhat 

of this diffusely from a smooth surface; small amount 

light reaches the observer. 

3- Dull surface : Incident light reflected from a 

dull surface is even more diffused, so that a larger 

part of the light is directed towards the viewer. 

4- Very dull surface: Light reflected from a very 

dull surface is diffused to a large degree, an therefore 

a great part of the light is directed towards the 

observer. It is obvious that these different reflection 

properties of surface material necessitate a different 

illumination of the facade, in each case, in order to 

achieve the brightness. Even the mount of grime on a 

building is important; the reflection factor of a clean 

facade can sometimes be more than twice that of a grimy 
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facade. This was clearly illustrated recently when 

certain historic buildings were cleaned. 

V) SHAPE OF ROOFS: 

The appearence of a building at night is hardly 

complete if the roof, which is visible in the day time, 

is not visible when the building is floodlit. A flat 

roof is neither seen in the day time nor at night, and 

so lighting is restricted to the facade. In the case of 

a gable roof, however, the slope of the roof must be 

taken into account. If a building has a flat roof the 

top storey is often set back forming a gallery. The top 

storey can than be illuminated by setting the floodlight 

at a great distance from the facade. Alternatively the 

sharp - edged shadow can be softene by supplementary 

lighting using small light sources in the gallery 

itself. Another possibility is the use of light of a 

different colour in the gallery, which will then 

illuminate the whole of the top - storey facade. 

VI) SELECTION OF THE LEVEL OF ILLUMINATION: 

The lighting level needed on a facade to effect a 

certain brightness contrast depends upon such factors as 

the reflection factor of the surface building material, 

the location of the building in relation to its 
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illumination in lux 

surrounding and the dimensions of the building. The 

table below presents some recommended illumination 

levels for various surface building materials used on 

buildings in either poorly lit, well lit or brightly lit 

surroundings. 

------------------------- 
TYPE OF SURFACE STATE P.L.S W.L.S B.L.S 

--------------------------------------- 
white marble f.clean 25 50 100 

light concrete f.clean 50 100 200 

imitation 
concrete paint f.clean 100 250 400 

white brick f.clean 20 40 80 

yellow brick f.clean 50 100 200 

white granite f.clean 150 300 600 

concrete f.clean 75 150 300 

red brick f.clean 75 150 300 

concrete very dirty requires at least 
red brick dirty 150 - 300 

P.L.S poorly lit surrounding 

W.L.S well lit surrounding 

B.L.S brightly lit surrounding 
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