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- I N T R O D U C T I O N -

This project aims to show the importance of illumination

around some parts of the Famagusta Castle which is called

Porta Di Mare,

I believe that by means of this lighting system, the

castle will look more attractive and beautiful to every one

then it had been before.

Most of the tourists visiting our country will also be

able to see how this fantastic castle looks at nights by the

use of illumination. Moreover, it wil 1 lighten the shops

which remain open until midnight. So, it wil 1 not only be

useful for tourism but also for our own people living in

Famagusta. They wiil have the chance to do shophing for the

things they are urgently in need. I think this may be a good

step for development.



THE FLOODLIGHTING OF BUILDINGS 

Introduction: 

There is no doubt that floodlighting 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 buldings are reinvested in this way with some of their

former glory.

In addition to being used for aesthetic purposes,

floodligting nowadays can be simply functional. This

is specially true of industrial and commercial buildings

where floodligthing is used for advertising and security

reasons. In general, floodlighting of industrial and

commercial buildings

purpose:

can be said to have a threefold

* AS A RELATIVLY IN EXPENSIVE MEANS OF ADVERTISING 

A building which at night would otherwhise be complyetly

invisible or incontspicuous, will immediately attract

attention when it is floodlit.If the name of the firm or the



trade mark is floodlid on the facade, advertising is

possibly made even more effective.

* PRESTIGE 

In many cases the reason for wanting a building to be as

spectacular as posible is that it is of local or national

importance or has particular architectural qualities. After

sunset, f loodligthing ıs consequently an effective means of

impressing visitors.

INCREASED SECURITY AROUND BUILDINGS. 

Nowadays it is unfortunately necessary to take elaborate

precautions in order to prevent illegal entry, theft or

wilful distruction of factory and other industrial buildings.

floodligthing in the areas around buildings enables night

watchman and police to have a clear view of the scene.

The different uses to which floodligt is put,whether they are

primarily aesthetic or purely functional to achive commercial

ends, do not alter the fact that the quality of the ~nd

produôt should be as high as posible. Even a modern office

block with a bare frontage can be made attractive by means

of artificial ligthing.However,it must be said that,whatever

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

instal lstion w.ith a mediocre result.
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C H A P T E R - O N E 

1.1 - PLANNING 

A floodlighUng installation project can only be carried

out succesfully if a thorough study has been made of the

building concerned.The ligthing engineer should became

familiar with all factors relating to lighting installations

for the building.It all factors relating to ligthing

installations for the building. It is essentialthnt.he should

fir~t study the features ofthe facade under various

conditions and with the sunligt falling upon it at different

angles in order to decide which are the most atrractive

features.

If an on the spot surVfY is imposible, dayligh1

photos,dt-awings or a scale model can be usedasaids.An

informative part of the daylightstudy is the analiysis of how

given effects arise.Al. though this :. stu,dy is about the

floodlighL of buildings by means of artificial light, it ~,ıiiJ!

none the less be useful fir~of all to go into certain
1

features ofthe effectsof dayligt upon them.

In the past, an at-chi tect only thought in terms of a

building being viewed in day light when he was drawing up his

plans.The architecture of the facade was t.heref or-e designed

in those days ~.•.,ti.h the idea in mind that it would be 1 it

ft-om above by the sun and the sky. Today, however, there is a
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greater tendency to think that a building should also be

atr,active after dusk, when the various surfaces may be

illimunated by a floodligting installation.The appearence of

the building at night is there fore taken into, account when

designing the building and it is most important that,if this
I

is the case, there shouldalready be good cooperation, at this

stage, between the 1 Lgh i i ng engineer and the architect, in

order to avoid any risk of the architects conception being

misinterpreted.

a> DIRECTION OF VIEW 

Decide on the main direction from which the building is

viewed. Generally there will be several, but often one can be

decided upon as the main direction of view.

b) DISTANCE 

Decide on the normal distance beetwen theviewer and the

building,based on the main direction of view.Whether one can

see all or . none of the architectural details on the facade

will depend on the distance chosen.

c) SURROUNDINGS AND BACKGROUND 

Obtain a clear idea of the background against which the

building will be seen.If the surroundings and background are

dark, a relativly small amaunt of light is neded to make the

building lighte~ than the background.If there are other
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buildings in the close vicinity in which interior lighting

is left on at night, the 1 ighted windows wi 11 give an

evengreater impression of br"~gbtness and therefore more light

will be needed for floodlighfingthe building if it is tö have

an impact.The same is true :ı.f, inaddition, the backgı-·ound is

brightfn such cases a. maximum amount of light is needed to

ach:ieve the contrast between the building and its

background.The actual values of the ligh~ng·-intensitiesto be

used will be deall with in the following chapters.Another

solution for the two la.st mentioned cases can be found irf,

the creation of a colour contrast instead of a brig~ness

contrast.The colours of the light, already present in the

background of the building,even street.lighting,mustthen be

taken into consideration·.,,

d > OBSTACLES 

Trees and fences araund the building can form a

decorative part of an installation.An attractive way of

dealing with, this is to place the sources of lig~t behind

them.

Two advantages are gained:

a) The light sources are not seen by the vie_wer.

b) The trees and fences are silhouetted against the light

background of the fa.ca.de. The impress.ion of depth is there for

heightened Fig.a )
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e) WATER 

The design can also take advantage of any expanse of

water in the vicinity,such as a pond or canal.The light~d­

building will be reflected in the water,which serves as a

black mirror< Fig.b ). The following points should however

be borne in mind when setting up the light sources in such a

case:

a) The rays of ligt must not stnke the surface of the water.

b) It is advisable to place the 1 ight sources as low down as

possible; The rays are then either horizontal or slanting

upwards.

c) The water must be clean;slime or weeds floating on

the surface of the water will wea~_an and distort the

reflection.

1.2 - TI-IE FORM OF TI-IE BUILDING 

Once the main direction of view has been chosen,the

choice of directionofofthe ligt depens on the shape of a

building or rather the form of its graund plan or horizontal

section.The position of the ligh~ sources which are to cover

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

possible to reduce al 1 graurıd plants of buildings to simple

geometrical figures;square,rectangular,or raund.In the case

of complex stractures,the graund plan can be though of as a

group of such figures.For buildings wilt a square,rettanqular

or circular graund plan a basic lay out exists which,in
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virtually all cases,leads to good results.It has been faund

that the best light source lay out for a square building.

The caracteristicsof the facade show the best advantage when

the incident light is at an angle smaller than 90 degre. No

definite angle can be given;on the horizo·.ntal and

vertical planes the anle may vary between O and 90

decre,calculating from the vertical to the facade.Fore a

deep profile the angle should be between O and 60 decre,for a

flat profile between 60 and 85 decre.In order to show the

structural details of the facade to advantage scattered light

should be used,incident at angle of 80 to 85 decre to the

vertical.The situation is somewhat different in the case of

raund buildings,such as round towers or chimneys;here it is
'

not so much a matter of accen"b-uating the texture or

the profile of ,the facade but more of emphasizing its raunded

form. This effect can be achieved by means of narrow beam or

medium beam floodlignfs___ _set up at two or three points

around the tower,the beams directed upwards as high as

possible.It may than be assumed that the narrow beams of light

reach the tower as more or less parallel rays,forming a strip

ofligt over its entire height.

Because of the raundness of the tover,the angle of

incidence varies between O and 90 decres,calculated from the

midle out wards to the edges .Çonsequentlythe direction of
\

the reflection and also the brightnessof the tower wall are
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both affected. Thus a var-La t ı.ori.İn brightness is effected around

the circumference of the toweı- wall and this impression of

depth emphasizes the roundness.

1.3 - DESIGN PRODECURE FOR FLOODLIGTING 

The general design procedurefor floodlighting consists

of four basic steps:

1) Determining the desired effects.

2) Determining the level of illumination.

3) Determining the location of lighting eguipment.

4) Determining the f ı xei ures and lampsto be used,from the

standpoints of engı neerı ng performance and economics of

maintenance.

Lighting engineer Robert Faset hassuggested the following

checklist for selecting larger types of outdoor area lighting

eq,uipment, !lie pains out that selecting lighting equipment

requires a combination of common sense, good engineering

economic evaluation and a feel for the aesthetics of lighting

effects.

For 10 000 burning hours per year or lees,use filament

~amps.Otherwise use high intensity discharge sources or

fluorcent fixtures in the largest practical size.

2) Use the largest wattage fixtures and the fewest

locations that will deLi ver amaunt of light wanted.1.JJith area

ype luminaires spacing generally should exceed two to four
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times distance from the surface being lighted to the light

e~uipments.

3) Consider the cost of relamping and cleaning fixtures.

4) Keep in mind the stayling of the lighting equipment.

5) By top quality fixtures,lamps and poles,in order to

achieve lowest total owning cost.

If uniformity is desired with large area out door

lighting,these steps will help obtain it,provided that the

flooutlightings are spaced at recommended distances from the

building:

1) Beems should overlap so that any given area receives as

much light from the flootlight on either side as from the one

directly in front of it.

2) The widest beem spread available should be used

consistent with reasonable utilization.

3) The largest lamp available should be used,consistent

with acceptable

floodlightings is

uniformity.Obviously,proper aiming of

beimportant.Approximate aiming can

determined by scaled sketches showing beem overlap.Exact

.al.ming, however must be adjusted in the field regardless of

ow carefully it was planned and laid out.

'ilhen the floodlighting equipmentis aimed upward from a

ı ow level,the shadows that exists in - daylight will be

eversed oı- perhaps even eliminated while flat,head on

--~umination destroys depth and perspective large brightness

ntra.sts may not produce desirable effects either.The reason
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is that bright areas appear closerand dark areas appear

farther away to distance observeı-s. Fm- very tall stractures

apparent uniformity is achived if the top portions are

illuminated so that they are two to four times as bright as

the lower portions.Greater illumination at the top also

accentuates apparent height.Illuminating the lower portion of

the building at a some what lesser level also minimies

possible annoyance to pedestrians.

Most lighting designers feel that shadows should appear

as natural as practica~.That is to say,if duplication of the

type of shadows produce by the sun is not feasible,the

shadows should at least present an I rrt er-e s t i.ng patteren and

not destroy the basic form and depth of the architecture.

The basic floodlighting effects can be categorized as:

) flat floodlighting.

2) Grazing floodlighting.

3) Interior floodlighting.

~) Accent or outline floodlighting.

The type of equipment used, for the most part,will depend

pan the size of the building.Monumental buildings will most

?enerally be floodlighted by large units,except for interior

_ighting effects when fluorscent or quartz (tungsten halogen)

~amps may be used at the windows to illuminate draperies or

·nctow surrounds.Building of lesser size often employ

,_rejector (PAR) and reflector(R) lamps,particularly for

2.ing floodlighting and accent floodlighting.Outline
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lighting may be accomplished using general service

incandescentlamps or sign lamps.

1.4 - GRAZING FLOODLIGHTING 

Grazing floodlighting often produces strong high lights

and shadows,par-t Lcu l ar Ly when the f loodlightings are mounted

very close to the facade.In adition to being desirable

aesthetically,the gr-az i ng technique will be suitable

functionally where lack of space,appearence considerations,or

other restrictions prevent maunting floodlights in front of

the building.Incandescent,fluorescent,and high intensity

discharge lamps have all been used for grazing floodlighting.

Equipment may consist of spread lens and fresnel lens

incandescent units,fluorescent floodlights with large

specular reflectors,or tungsten halogen and high intensity

discharge lamps in reflector type fixtures with clear glass

covers.In some cases,even s_mall,single lamp fluorescent

uni ts with white ı-eflectors can be used effectively for low

buildings.

1.5 - CALCULATION PRODECURE OF FLOODLIGHTING 

a) Plan of the necessary place is taken from old buildings

and museums office.

b) Measure the lenght and the wide of the castle.

c) Choose the direction of y~eW,:

d) Choose the projector places.
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e) Measure the distance between the light source and the

facade, which is goig to be illuminate.

f) Choose the required projector. C 250 W, 400 W, 1000 W)

g) Choose the type of lamps. CHP SODIUM LP SODIUM, HP

MERCURY OR METAL HALIDE LAMPS.

h) By using the C - GAMA matrix, calculate the light

intencity point by point on the facade which is going to be

illuminated.

3
I COS Q

i ) By using Eav.= ------------- formula, calculate Eav.
h ** 2

point by point.

j ) Faunt Eav. is tested by reqularty coefficient

~Emin IE max= 0.3 ) if it is reqular or not.
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Where ;

Xo is the X coordinate on the surface of the point at which

the projector axis intercept the plane which will illuminate.

Yo, is the Coordinate on the surface of the point at which

the projector axis intercept the plane which will illuminate.

X, Y, Are represents the coordinates of the point at which

we want to calculate the illuminance.

@, Is the angle between the direction at which we want to 

calculate the illuminance and the normal to the surface wich 

will illuminated. 
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CHAPTER-TWO 

2.1 - ARCHITECTURE OF THE FACADE 

a) FLAT FACADES 

Flat facades,without projections or architectural details

do not

effects

lend themselves very well to

may be achieved only when the

floodlighting.Shadow

light sources are

placed wery near to the facade.To prevent the result from

being flat and un interesting a certain unevenness in the

brightness patteren should be created by the arrangement and

adjustment of the floodlights.

b) FACADES WITH VERTICAL LINES 

1../ertical 1 inesof tc;_ca~~may comprise pi 1 lars or supporting

columns or,for instance,in modern glass facades the beams or

girders caı-rying the floors.The vertical line of the wal I can

be emphasized by illumination from the left and right sides

of the facade with medium beam floodlights.

In most cases the sadows produced in this way are to

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

irection of view. The main direction of view must be such

hat the bands of s hadow face the v ı ewer .
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c) FACADES WHIT HORIZONTAL LINES 

Some facades have 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 wide dark band of shadow above this projecting

beam.This gives the impression that the building consists of

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

keeb the band of shadow narrow there should be a greater

distance between the facade and the light fittings.

e) FACADES WHIT PROJECTIONS 

Projecting features such as balconies,penthouses,parapets

or balustrades can add to the attraction of the facade if

included in 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.

f) 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

Duilt in space will be shadow if the floodlights are placed

or.Ly a short distance from the facade.
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In such a case supplementary lighting will be required in

the balcony and for this light of another colour may be

used.Ifthis is done,a particularly striking effect can be

achieved,at the same time creating a greather 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 Cfig.45)

g) MIRROR EFFECTS

Nearly every facade has a number of windows which give a

mirror effect especially when it is dark inside the

building.If ,for insta.nce,the floodlights are mounted on

posts,the person viewing the building from below may be

dazzled by the bright reflections from the ground floor

wi ndows . This effect can be avoided by mounting light sources

below eye levelCFig.47 and 48)

2.2 - SURFACE MATERIAL OF THE FACADE

In determining the illumination level needed for a

facade,in order to obtain the required brightness,the

.eflection factor and the way the building surface material

r·eflects the light are important factors to be borne in

mind.The table below indicates the reflections factors of a

1umber of different materials.
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material state reflection factor

r.vhi te marble fairly clean 0.60 - 0.65

Granite fairly clean 0.10 - 0.15

Light concrete
or stone

fairly clean 0.40 - 0.50

Dark concrete
or stone

fairly clean
very dirty

0.25
O. 05 - O. 10

Imitation concrete c Lean 0.50

vJhi te br I ck clean 0.80

Yellow brı ck new 0.35

Red brick d i r t y 0.05

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 the observer in relation to the reflecting

material (specular reflections)

The colour of the material is also an important factor.

The colour of the surface material is accentuated if light of

the some colour is used.

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

particulaı- surface textures of the diffe rerrt materials.Four
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classes of surface may be distinguished.

a> VERY SMOOTII SURF ACE 

A very smoot surface acts more or less as a mirror,with the

result that most of the reflected light is directed upward,

away from the observer. (fig.55)

b) SMOOTII SURFACE 

Light is reflected somewhat diffusely f r om a smoot surface;

a small amaunt of this light reaches the observer (fig.56)

c ) DULL SURF ACE 

Incident light r ef Lec t ed from a dull surface is even more

diffused, so that a larger part of the light is directed

towards the v Lewer t Fdg ı ô ? )

d) VERY DULL SURFACE 

Light reflected from a very dull surface is deffused to a

~arge degre, and therefore a great part of the light is

directed towards the observer (fig.58)

It is obvious that these different reflection properties of

surface material necessiate a different illumination of the

facade, in each case, in order to achieve the re~uired

brightnes.

Even the mount of grime on a building is important; the
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reflection factor of a clean facade can sometimes be more

than twice that of a grimy facade.This was clearly

buildings wereillustrated

cleaned.

recently when certain historic
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2.3 - DAY LIGHT 

a) THE COMPOSITION OF DAYLIGHT 

Daylight can be regarded as comprising both direct sunlight

and the diffuse light of the sky Cfig. 9).Looked at from this

pain of view the sun is a point light source of small

dimensions and great brightness.The sky, on the other hand,

behaves 1 ike a very large d i.f f ue er of much Lower brightness.

b) DAYLIGHT EFFECTS 

Assuming that here is a cloudless sky and
<

bright

sunshine,tı.,.70 natural sources of light can thus be said to be

present at one and the same time.

As a result hard shadows falling under projections on the

facade and caused by direct sun light are softerıed by the

dl t r used light
'

from the sky (fig.10). Fundamentally,

illumination by sunlight is the ideal form of

floodlighting.Sunlight stı-eamingdown on a building causes

s hadcws to form under facade pr-o j ect i orıs on the side facing

ehe viewer (fig. 11). The result is never ending interplay of

light and darkness on the facade, emphasizing the

architectural features. For the ever available direct

~unlight, the bas relief of the ancient Greek temples was

already sufficient to create an interesting patteren of light

and shadow on that type of sculpture.In (,ı)esrern Europe ,
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however,with its often dull weather and cloudy_7

of the gothicdiffusesky,more relief was neded in the facades

cathedrals found there~ in order to create the some

interplay of light and shadow.This phenomenon revea,ls one the

first principles of floodlighting, which is that the

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

an angle to one or other, pr-ef erabLy between 45 and 135

degre.

In one of the following sections this aspect will be looked

a.t more closely.

2.4 - IBE CON1RAST BETWEEN IBE FACADE AND IBE BACKGRAUND 

The contrast between the facade and its backgr9und changes

corıtirıuous Ly with cha.ngesin weather condition. When for

example the rays of the sun fall directlyon the facade and

there is a clmJdless sky, the facade w.i Tl be brighter than

the backgraund because of the greater reflection. Sun Ld gb t

falling d i r-e c t Ly on the building causes hard shadows (Fig. 13)

when the sky is cloudless but the facade receives no direct

rays from the sun (a situation which may be faund if the

facade is facing north or if there is a skyscraper close to

the building, shutting out the direct sunlight) the sky is

brighther than the facade. The sky radiates light in all

directions, while the facademerely reflects the light. Since

the light is diffuse only soft s hadows appear (Fig. 14). If
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the sky is clouded over, diffuse light falls on the building.

In such light a facade is less bright then the backgrsund,in

that the light comes from the sky; moreover practically no

shadows ar e seen. The facade t.her-ef or-e looks flat and un

interesting (Fig.15).

In practice, of course, all kinds of combinations of the

cases, which have been concidered above, are posible.It is

not only the changing weather conditions and the varying

contrast between the facade and its backgr-otrnd that are

important in daylight studies, but also the changing aspects

of the building over a given perLod of' time. For example,

during the course of the day, the shadows move from one part

of the facade to another owing to the continously changing

position (ff the sun. Geneı-allya building is at its best in

lhe early hours of the morning and just before sunset.

This is because the sun is Low in the sky at these times and

we see the contrast in ooLour' between the sunlight, which

onta.ins much red light, and the diffused light from the

sky, which contains a great deal of blue.

2.5 - MENTAL IMAGE 

It is posible to imagine that, in studying a building, the

ighting exper,t may be attracted at a given moment by a

ertain striking effect and that this mental image strics in

is mind as the effect he would like to retain:
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This mental image i.e.the lighting experts conception ofthe

building wherı floodlit,is in many cases the initial point of

departure for a floodlighting design.Proceeding from this

mental image he must translate the natural lighting effect,

Wich he has seen, into an artificial 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. ~.ı.Jhereas the natural light sources illuminate the

building from above, artificial light sources are generally

placed low down near the building from above, artificial

light sources are generally placed low down near the building

or a litle higher on an adjacent building.

A comparision of Fig.11 and Fig.15 will make this

abundantly clear. Thus a clear idea of how the installation

is to be caı-ried out may be gained by methodically collecting

all details relevant to the possible positionsof light

sources, the appropriate fittings and lamps, the reflecting

properties of the surface material of the facade, the various

points f rom which the building can be observed, etc.

2.6 - EXTERIOR LIGHTING 

Exterior lighting requires an architect's atention if it

is to suit his architectural concept and not seem merely

appliqued. This underest<rending of the situation is becoming

increasingly accepted.
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Architects are playing increasing attention to how

uildings look at night. Now, however, not only are

ıanuf actures or ter Lng architects much more in the way of

hardware but, beyond this,the architects have developed a

more personal and vitial interest in exterior lighting.

Of course, it must be recognized that building exteriors

hemselves have changed very often a facade is texture by

bold patterns of exposed stı-uctural elements or by the

missing of a series of volumes, both of which lend themselwes

to strongly accented patterns of light. Buteven when the

exterioris flat, such as a sheer glass facade, the client

still may want his building to stand out at night. Then the

architect may want to consider some sort of internal lighting

that will make the building glow from within a tecnique that

has grown to be more commonly used with glass walled

structures.

It is important for the ar chitect to r eaI ize that

lighting cannot possibly make a. building look the same at

night as it does during the day. ~>)hat is t mport.errt is that the

night lighted building create a favorable visual impression,

not merely be and indefinite blob of brightness.
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CHAPTER-THREE 

~-1 - 11-JF. PlffiPOSE OF ILLUMINATION 

Sufficent illumination than oneanswers more

e ces.s ı t.y s when an illumine.ti.on system is set up c usual.Ly a

riority is givAn tn nnA nf thA~A nAcesslties,this means

hat,the basic purpose of that illumination is to answer to

~hat necessity which was given a. priority,but while

nswering the necessity,we s houl t not forget abou t the othP.:1-

~ecessities either.

Illumination can be devided in to three groups according

co its purposes;

A) PHYSIOLOGIC ILLUMINATION 

The aLuı by phy-s Lo LogLc il lumina.t.ion is to be able ta see

~he objects easily and faster by their shapes,details and

colours.So,an illumination which has these requirements

al led physiologic illumination.In this illumina.t.ion we

should take care of the things that can damage the seeing

ability of eye as in other types of illumination.

h) OECORATI'VF. TT.LUMTNATTON 

Ttıe ulm by this illumination is not show the objects which

are asked to be seen in details, it is done to create

artistic effects by the de~orative illumination.

concept, the help of the ör·chlLectureris very big.

In thic:;.
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c) ATTRACTIVE ILLUMINATION;

The aim by this type of illumination is to be attractive

which, in other words, is to make advertisment. For this

r ee.aon , higher illumination levels colour lights or lamps

which turns on or off automatically are used. In this type,

the artistic and decorative illuminations are also used.

3.2 IBE TYPES OF ILLUMINATTON

Illuminations are devided into two groups as natural and

artificial illumination acording to the base of light and

devi ded into two groups as indoor; and autdoor i 11umt nation

according to the place to be illumirı;_ı.1..ed.

a) NATURAL ILLUMINATION

It deals with the distrubition of the natura ight in a most

suitable way. On the other hand, the use of artificial

illumination with natural illumination and the application of

~he buildings are also the subject of natural illumination.

b) ARTIFICI ILLUMINATION

Artificial illumination nowadays is almost obta.ined by the

light sources. This illumination, according to the used ligh

source, are devided into two grops as illumination wltb,,.



25

incandescent lamps, discharge lamps, fluorescent lamps.

!) INDOOR ILLUMINATION 

This is a type of illumination where inside of the every

kind of buildine is illuminated. In this type, illumination

can be devided into three groups, such as direct semi direct,

indirect illumination according to the caracteristics of the

placeto be illuminated light sources. For instance if the

90 - 100 % of the light flux of the source is going away to

he space to be illuminated, this illumination system is

said to be direct illumination system.

! !) OUlDOOR ILLUMINATION 

This is, as can be under stood from its name, the type

of illumination which is used to illuminate open places such

as floodlighthing of buildings, stadium and sports graund

lighting, area lighting, security lighting building sides,

car parks, factory compaunds, public parks, road etc.

3.3 - TIIE SUBJECT OF ILLUMINATION 

The basic concept of illumination consists of the production,

distrubution; economics and measurment of light, also

examines the effect of light human body.on

Today,illumination technique has a very important role in

engineering specially in America and Europe. Putting a lamp



in the middle· of the celing does not satisfy people any more.

Every place to be illuminated should be examined as a special

problem. In this examining, beside the psychological and

economic conditions,architectural and technical conditions

take important part. The solution of an illumination problem

can only be solved by the help of an electrical engineer who

has technical ability and by the help of an architect who has

the artistic ability in illiumination,

By a sufficiant illumination the followings are gained;

1) Artistic and comfort feelings e.re answered

2) The performance of the work is increased.

3) The economic potential is increased.

4) The volume of the bussiness in commerce gets larger.

5) The security is provided.

6) Seeing ability of eye.

7) The health of eye is protected.

8) The accidents are decreased.
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CHAPTER FOUR

4.1 - SELECTIONOF LICHT SOURCES

Selection of light source depence u.pon a. combination of

factor, among which are in size, shape and type of building,

desired lighting effect, colour preference, extend of beam

control required from the floodlighthing, and relative

economics (first cost versus owning cost ).

For oweral lighting of building facades, the number of

floodlight generaly can be determid~d by deciding what

footcadle level is desired and then using the beam lumen

method to find out how many floodlight are required.

Floodlight selection for overal lighting as regards beam

angle is governed primarily by floodlight location.

( floodlights are divided into seven types by the National

Electrical Manufacturers Association, on the bases of beam

spread. Beam efficiencies < ratio of luminaire output lumens

to lamp lumens ) For example, for a low building, a wide

beam floodlight would be indicated if the luminaires must be

mounted close to the building; narrow beam if they are far

back. But with a tall building, on the other hand, narrow

beam floodlights may be needed if the luminaires must be

mounted close in. The reason is that otherwise there would be

too great a difference in illumination between top and bottom

of the building as result of the building and the grazing

an~le. But with a low height building, the foodlights can be
'
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strung out in a row and overlap of beams will produce the

desired uniformity.

The beam lumen formula is

N =CA• fc ) IC BL• CBU • MF )

N: is the number of luminaires.

A is the area to be flo9dlighted.

fc : is the footcandle level.

BL: is the beam lumens of the luminaire.

CBU is the coefficient of beam - . utilization.

MF is the mat ntıe.nonce.. foc_t_ors.
~~ ----- ,.. >C:c ...,,

The footcandle of illumination to be used will depend upon

just how bright the building is to appeare against its
I

surroundings. Of course, the darker the colour of surface of

the building, the more light will be needed to achieve a given

brJghtness. Typical footcandle values for exposed concrect

facades might be between 5 and 10 fc, provided that there is

not too much competing brightness in the surroundings. A
.·..;

\

-figure sometimes given as to how much brighter a buildirig

should be than the compating surround is in the range of 4/1

to 5/1.

Another way of helping to make a building stand out

a&ainst its surroundings is through the use of colour.

Phychologically, the dıfference in colour may attract

attention. The illuminating engineering society has

recomendetions for illumination levels depending upon the
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reflectance of surface material and the competing brightness.

These values, or course, are not absolute but should be used

with judgment based upon experience.

The coefficient of beam utilization is that fraction of

the beam lumens intercepted by the building sürface. Beam

Lumeris '.·of a luminaire are the total lumens within -the beam

spread of the luminaire. designers try to select a floodlight

so that the CBU is at least between 75 and 80 per cent. If

half, or more than half, of the floodlights are aimd so that

all their lumens fall on the lighted surface, the overall

utilization factor will be about 0.75; if one quarter to

one_half of the floodlights are aimed in that manner, 0.60;

less than one quarter, not 0.40 ( with towers and steeples

the utilization factor may be less then 0.25 ).

Maintance factor is equal to the Lamp lumen depreciation

factor multiplied by the lurninaire dirt depreciation factor.

This factor compensates for reduce illumination as the

installation becomes older the loss of illumination results

from the combined effects of gradual reduction of lumen

output

dirt.

during lamp life and the loss caused by collection of

A reasonable maintenance factor to be assumed for

enclosed equipment is 0.75.

It has been mentioned how location of equipment effects

the selection of floodlights. As a general rule, it is

desirable to have floodlights located a distance out from the

building equal to at least one_ f o ur t h to one_third the



height of the building. The farther back the floodlights are

from th~ building., generally speaking, the wider the choice

ossible in floodlight and lamp selection.

v.Jhether:-the floodlights are concent..rated in banks or lined

up in rows depends upon several7 factors. They may be

ar-r anged in rows if ;

1- Illimination is to be even and modeling need not to be too
~

strong.

2- There is a series of tall columns each of which is to be

accented.

3- Space availability is no problem and the luminaires can be

easily concealed.

Floodlights may be arranged in banks if;

1- Space availabilv is a problem.

2- Concealment is difficult.

3- Fairly strong modeling effects ar-evdes ı.r-ed.

For lower buildings, floodli s mounted at ground or near

ground level will be aimed wi the center of their beams

striking the building near the top_ a typical oint might be
:

2/3 of the height. Even with a building of, say, eight to ten

stories, he floodlights might be aimed near the to to

accent a cornice and still illuminated the facade fairl

evenly. A very tall building, on the other hand, if lighte

from floodlights close to the base of the building may have

o be illuminated in segment in order to achiev reasonable

uniformity.



31

Obvıously there can be no exact rules for location or

aiming of floodlights because of the many variables. Nature

of building facade C materials and design) available areas

for mounting floodlights, desired effect, etc .. It may be

that the architect does not want uniformity of illumination
-

but rather a graded .wassh or even bright accents. But

"accidental "lighting effects and unintentional spottiness

surley should be avoided. In the point by point method, the

most exact method for determining footcandle levels produced

by a single or over lapping floodlight beams. A point is

selected on the building surface; then, knowing the

candlepower of the floodlight beam aimed at that point, the

designer can determine the footcandle contribution of the

cosine law and the inverse square law.

A more visual method of getting a picture of the amount of

illumination on various portions of the building facade is to

used the isocandle curves presented in manufacturers photo

metric data, and to draw this curves on the building facade

by projection. To get and accurate trace of the curves on the

facade by this method can be a quite time consuming

process. However and experienced floodlighting designer can

sketch the projected isocandle curve by projecting a few

points, and with these projected curves he can predict with

sufficient accuracy what footcandle levels can be expected.

Through experience, the lighting designer will be able to

establish trail aiming points,once he has determined the
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number of floodlights necessary. Then he can check his

results to see whether" re_ aiming" on paper might be

necessary.

If the building floodlighting situation is such that e.AR_______..

or R lamps seem Lndi ce.ted., the f ootcandl..e .ıe\l.eıs....__can.._easilJc

be calculated by ·tracing footcandle patterns of these lamps,

which are provided in the literature, at the given angle of

-3G-, 45, 60-, 1-0---segrees ) on a scale darwing-

se-t--~f)-the -light- sources. There ar--e rne.ny o.lt-erno.tives- for

mounting, for example:

* on street lamps or other posts specially erected for the

purpose

*ona penthouse roof

* on brackets on the house front

* on the ground behind flower_beds, bushes or copses etc.

If the building is located alon~ a main road it must be borne

in mind that the lighting must not hinder the traffic.

Fittings should be well screened from the drivers _of oncoming

vehicles (fig. 25). In order to set up the light sources in
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the most advantageous position it may be necessary, in

~ertain cases, to call in the help of the town council or tne

owner of the ;=ı.d jacent or opposite property where, tor

instance, local conditions may prevent the light sources from

eing set up on the actual site.

4.3 - SELECTION OF THE LEVEL OF ILLUMINATIO 

The lightin level needed on facade to effect a certatn

brightness contrast depends upon such factors as the

reflection factor of the surface buildin material, the

location of e building in relation o its surroundings,

the br ı gh't nes s of 1ese surroundings and thege ner a

dimentions of the building. The table below presents some

:-ecomended illumination levels for various surface building

:naterials used on buildings in either poorly lit,well lit or

bcig y ıit surroundings.
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-------------------------------------------
illumination in lux

Type of surface State

poorly- well-
lit lit

brightly
lit

surroun- surroun- surroun-
digs dings dings

----------------------------------------------

l'..ı}hite marble f e.LrLy clean 25 50 100

Light concrete fairly clean 50 100 200

Imitation

concrete paint fairly clean 100 250 400

l'..ı}hite brick fairly clean 20 4 80

Yellow brick fairly clean 50 100 200

l'..ı}hite granite fairly clean 150 300 600

Concrete or

dark stone fairlv clean 75 150 300

Red brick fairly clean 75 150 300

Concrete very dirty) requires at least 150_300

Red brick dirty ) requires at least 150_300

--------------------------------------------
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CHAPTER F I VE

5.t· - CALCULATION TECHNIQUES:

·once the lighting requipments have been decided,
--:··.··-: - .•....•. .....,.-.,,.-4 .•.. ,...... •...~

floodlighting desing falls into three stages. Firstly· a

partical assessment is made of where to locate the

floodlights, the light distribution required, and the

light source characteristics which suit the particular

application.

Secondly, a '' lumen calculation '' is carried out to

establish the number and the loading of the lumina:i res to

achieve the design objectives.

Thirtly, ,, point -by point calcualtions ,, are

performed the precise aiming of theto determine

floodlights to give a stated il luminance diversity:

this in turn may necessiate slight modifications to the

preliminary calculation.

For a large facade the lumen method should be used.

This based upon a certain average luminous efficiency.

For high and small objects, castle steeples chimneys,

minaret etc, the luminous inten_;;ity method should be

·--used. This is based on the 1 uminous I rrtenslt.y radiation in

a~ertain directions.

There is no doubt that floodlighting a historical

places is one the most spectacular achievements in



ighting engineering.

Floodlighting of these old buildings, which often

boast rich, ornate facades and beautiful architacture, is

still very effective. such wonderful results can be

achieved by considering the two methods in illumination.

1 . Lumen Method.

2. Direct Illuminance Calculation Method.

1 . LUMEN METIIOD: 

First method is lumen method, whose flux formula given

below.

A• E
Q =
T n

v.lhere A is the surface area

Eis the desired illuminance in ıux.

and n is a factor which taken into

account the efficiency of the fitting and

the light losses.

This is the p.ra cjtical method to determine the number

or fittings. e number of fittings can be calculated by

ividing total flux of one fitting only . In this method

there is no justification about the point where the

projector will be directed. Onlv information is abou

wher.e the projector can be place.
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''.2 :t.'.1>1RECT I LLUM?'NANCE CALCULATION METHOD:

Seccmd met hod direct illuminance c a l cul ati onis

method. For this method the il.luminance can be calculated

by using the formula.

Where . E is il luminance..
I is intensity.

@ is angle of incidence.

h is distance of the light source.

Direct i 11umi nanc:e cal cul ati orımt;~rı_Q_d:;is better__. ~cm.ıse the

illumination at each point is calculated point by point.

Although this is more accurate. But if the area to b§

illuminated is so large~ sometimes it is not possible to

cal cul atE~ illumination point by point. To overcome this

problem some techniques has been developed. Orıe of the

most important technique is to use computer programming by

the help of the isocandela diagrams Cintenc:i ty aproach),

and we can calculate the illumination at each point in

minute time. Rather than this computer can be programmed,

so that the place of projetors, directed points and the

distance between wall and projectors , E I E etc. can

ca l cul ;;:\'l~ed.
min .max

Of course this is more comple~ process

ut it is very obvious that computer plays very imp. role

in illumination angineering as well as other areas.



5~2·~·THE EQUIPMENTS USED IN FLOODLIGHTINGS:

a) Low pressure sodium lamps.

b) High pressure sodium vapour lamps.

cJ High pressure mercury vapour lamps.

d) metal halide lamps.

I only

pı'·oject~

use high pressure sodium vapour lamps in my

b) HIGH - PRESSURE SODIUM VAPOUR LAMPS. <SON)

(~"· T.ITTRODUCT ION:

Ever since their introduction, in fact thE! hiqh

pressure sodiumvapour lamps have played an important role

in the expaQding field of floodlightings.

SON lamps are efficient, versatile light sources to

high luminous capacity

money - a feature of often decisive

with

fcır·

their means

1 ight less

importance where lighting is employed for long periods

of time. This plus the pleasing, warm , golden

light, make SON lam~s an attractive proposition

wide range of applications both in and outdoors.

white

f or'

a result, the phlips high pressure sodium vapour

lamp is a fundemental contributor in the quest for ever
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efficient light sources, meeting the increasingly

stringent demands of our daily lives.

WHY HIGH-PRESSURE SODIUM VAPOUR LAMPS USED?

The short answer to this question is:

High luminous capacity

Golden white light

Balanced colour rendering

Long economic life

Reliable, Stable operation

Excellent lumen maintenance

Short re-ignition time

HOW HIGH - PRESSURE SODIUM LAMPS WORK?

At the hearth of the SON lamps stands the discharge

tube, fabricated Th0,,a l umi n i um ox J. dE!,,

tü IJ_gsten el ec:tır·odf:?S arid their rı i ob i um sı...ı.pport:. s are s €,,, ,J:\ 1 f!::1 d

into this tube with specially developed cement to give

i::\ highly proces~,;, thereliable seal. Dur·ing this

sodium, mercury and a rare gas to facilitate star·ti ng

are also introduced into tube.

The initial discharge takes place in a rare gas. Heat

thus dissipated,causing merc ur-v

f:?\! apcır· at. f:.' r
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Th0? s od i urn, v,ı :i. th i t; !:., I o~·J•,111'· excitation potential,

then oı~adual I y takes over the discharge and aft.er

the lamp tıurnsı 0:~mi tt:i. ng i t::5

characteristic, plesant, golden-white light at

capacity of up to 130 lm/w.

luminous

THE TYPES OF HIGH ··· PRESSURE SOD I UM VAPOUR LAMPS:

1J SON-LAMPS: High pressure sodium vapour lamps, for

outdcıor' indoor use, with a s.~ -- ' .. ı--e~ı:1 aluminiumand

oxidedischarge tu.be enclosed in a coater outer bu.lb.

2) SON T LAMPS: l,ı.J:i. t.h ı;:;inteı' .. E1d aı um:i. n :i. um

oxidedischarge tube enclosed in a clear, tubular

glass outer bulb.

h i,,\r c:1-·-

SON -- H LAMPS: With internally hi::\l'-c:I·····

glass outer bulb.

THEIR APPLICATIONS:

U Fl ood Lighting

2) Public Lighting

3) Industrial Lighting

~: Sports Lighting

5) Parking Lots

6) Airports

7) Road Lighting



41

Technical data and Pictures of the lamps are given

at the back of this part.

c) HIGH - PRESSURE MERCURY VAPOUR LAMPS:

INTRODUCTION:

Since the first mercury vapour lamp was introduced to

the market, a whole range of - discharge lamps has been

built on the realibility of this" father" of the family.

Not only has this range been exstented over thP years

to make full use of the mercury light source, but the

dependability and li~hting p~rformance of the original

versions have also been continually improved.

In fact, through this process of improvement their

capacity more than doubled since their introduction. In

ofdeed, the reliability and ease of - installation

mercury vapour lamps will be difficult to duplicate. There is

still a vital role for these lamps to play.

WHY HIGH - PRESSURE MERCURY VAPOUR LAMPS USED?

Mercury

reliable in

vapour lamps are staple in operation and

their considerable light output. They can

perform well even where there are slight variations in the

supply voltage. Their simple circuitry also makes them

attractive light sources which are easily to install, since
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they do not need an external ignition device. The ballasts

needed to operate mercury vapour lamps are basic: chokes

regulating

contributes

the correct operating current, and this

ofother benefits to the dependability

mercury vapour lamps. These lamps are very versatile,

. se of their remarkable reliabil~ty in a whole host

of applications both in and outdoors. ME~r·Cur· y V c~.p CH..ll'"

lamps are used where spectacular lighting is not needed

but. ,,,\ c: .I.,. whitish light and reasonable c l our qualiti~::ı~:;

are still important.

HOW HIGH - PRESSURE MERCURY VAPOUR LAMPS WORK?

All of the lamp types described in this par·+..: have one

thing in common: they operate on the principle of the::~ ,;Jö:l.r:,;

di ı,;ch,:,:ı.rge, th,,:ı.t is to say~ part of the energy to 9E'f"ı cıt(

l:i.qht. The most important part of the lamp :is therefore

the discharge tube, this is a small 0 with electrodes

sealed in, and filled with a specific amount of

and ,3. starti nq gas. An auxilary electrode i S al SC'J

a.ff ec:t.s;Voltage applied to the electrodes

the fn?e electrons, which th2:ı.r1 start to accleı~ate

the positive pole. In doing so, they collide

Depending on the speed of

the f.01 ectrorıs.
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THE TYPES OF Hl$H - PRESSURE MERCURY VAPOUR LAMPS;

High - pressure mercury vapour lamps are divided int.o

five types as follows:

l) HP lamps - quartz discharge tube enclosed in a

clear ovoid outer bulb.

2)HPL __ tıt lamps - Internal 1 y coat-ed ovoid outer bulb.

3) HFL B lamps - Coated with a special phosphor to

ensure~ pleasant warm colour appearance.

4> HPL - R lamps

5) MI*ed lamps.

With an internal reflector.

THEIR APPLi-CATlONS:-

1) Food lighting

2) Public lighting

3) Photograph

4) Factories

5) Railways stations

6) Sport grounds

7> Parking lots

B> Schools

9). Decorative lighting

10) Paper mills

11) Quarries

Technical data and pictures of the lamps are given at

the back of this proje-ct.
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5.3 - LIGHTING UNITS AND DEFINITIONS:

Luminance: (l)

The 1 umi nous

direction by

intensity

the area of

givenin

the sur·face

Candela

pependicular to that direction.

:< cd >

Units of luminous intensity. Also called

the new international candela. Equal to the

luminous i n tena i t v of a surfac:e of black

body radiator operated at the temperature of

solidifying platinum.

Candela - Power:

Units of luminous intensity, Originally the

luminous intensity of a specified

burning at a specified rate.

II luminance:<£)

candle

Luminous flux on a surface element divided

by the area of the element; in lumens per

square meter or lux.

Lumen : < lm)

The flux emitted in uriit solid angle by a

uniform point source of one candela. It is

unit of luminous flux.

Lux : ( 1 :·:

Unit of illuminations, the illumination
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produced on the surface of a sphere, having

a radius of one meter, by a uniform point

source of one candela si tuab~d at its

centre. It correspond to a flux dansity of

one lumen per square meter.

Flux, radiant: <Qe)

Power emitted, transsferred

as radiation : in watts.

Luminous f 1 ux (Q, F , unit : lumen

The rated of passage of radiant energy

refference to the luminous

sensation produced thereby.

Luminance intensity: (symbol ; I , unit : candela)

The quantity which describes the light

giving power of a source in any

particular direction. If Fis the luminous

flux emitted within a cone of very small

angle w, having its apex at the source and

its ax is.

Objective brightness:

This is a luminous intensity of a light

source. It is the light output divided by

the projected area of the Jight source in

the particular direction, in

candela per unit area
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The ratio of reflection factor :

Lumens reflection fro• a source

Lum~ns received by the light surface

Coef:+icen.t of uti 1 itation .:

New called the utilization factor is a

factor used in planning schemes, which

allows -for loss of light by absoption in

reflectors, ceilings, walls, etc. It is the

ratio;

Lumens received at the wor l<i ng pl ane

Lu-mens generated by the light source

Refle.cti,on -factor :

The reflectitm f-actor describes the

relationship between the inciden.-: luminous

flux and the re-fleeted luminous flux. This

factor depends upon the refl-ection

properties of the surface of the material to

be illuminated .•

· Maximum-intensity :

The ma~dmumintensity of the beam is the

maHimumintensity in candela .peL. 1000 lumen

of the lamp ·flux < Fig. ı a >

Beam lt.uııens :

The terms beam lumens refers to the

~uantity of light (figs. 1-c and 1-d >
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contained within the beam for I = O.5 I m.;n:

(Eaurope).

Beam efficency:

It is the ratio between the luminous f Lux

in the beam and total luminous f Lux of the

-lamps.

I ~. -· ---·:-·•._ ..---~--- ·-- ---

;._....._ . -·-··-~----.---. -~--.,.. •••~ :-ı·- .• - -

• Fig.e
K

·-·· .--.--- _,,,._.,... ,....., .•·-r-,··-- . ,.
~-

;
.j

.. ----- ---· . --- ·-· ··------·· . --·
fig ı-J_



- C O N C L U S I O N -

In this project I have tried to illustrate the importance

of Floodlighting. ofEspecially the floodlighting

Famagusta Ca.s t les.

Recently we have seen the rapid development of the use of

artificial lighting out of doors, not only for the

commonplace street - lighting, but for sports areas, building

sites, carparks, gardens, castles, open area industrial

premises, recrGation ground swimming pools and so on. The

exteriors of buildings of historic and architectural interest

are also floodlit to enhance the buildings appearance during

the hours of darkness and special type of lamps have been

developed to produce colours of light designed to show up the

aesthetic beauty ancient stinwork.

In the preperation of this project I used high pressure

sodium vapour lamp) Which is called SON-T 400 W. It provides

a source of high light output with exceptionally good golden

white colour appearance and colour rending almost like the

warmth of the setting sun. It is the best 1 amp for outdoor

illumination because of the high sodium pressure. The lamp

has a high luminous efficiency and colour appearance; it has

long economical life, e xcellerıt maintenance~ ' ~ -

Finally, I can say that,this project taught me the way I

should follow in floodlighting calculations, and it gave me a

practical knowledge about the outdoor illumination.
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HILIPS
FlooclliçJhlluıninairns -----------------

HNF 001

::>eflnitlon
Floodlight for use with one or .two lamps: One HPl·T 1000 W
~etal halide lamp, one SON·T 1000 W high-pressure sodium lamp,
:r 400 W high-pressure sodium lamps, two HPl·T 400 W
-ıetal hailde lamps.

- One PG 16 and one PG 11 gland tor cable entry. .
- Silicone rubber gaskets for jet-prooi and .dust-prcof sealing .

(IP 55). . . . ;';/ '.'' ·
-' The front glass is a 5,5 mm thick to4'ghened glass plate,

wnlch ls attached to the housing by 4 stainless steel clips.
- A malt-black slllcone lacquered 'sheetalumtnturn louvre ,is

available as an accessory to prevept excessive glare.
. ı,,Description

- Housing and rear cover of high-pressure die-cast aluminium
construction.

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

- Two symmetrical (narrow and wide) and one asymmetrical
beam version available.

. High-grade aluminium reflector lor accurate beam control.
- Lamp replacement is effected by removing the rear cover, thus

facilitating servicing.
- Easy to· operate stainless-steel clips on rear cover, to. be

closed by hand and opened by using a simple tool. The
floodlight cannot be easily opened by unauthorized persons. ·

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

Ordering data

Applications
- Sports grounds
- .Floodlighting ol buildings
- Marshalling yards "·.
·- Car parks ·
- Skating rinks

- High-rnast lighting
- Sports halis
- Shipyards
- Container terminals

Classification: IP 55
insulation class I

Ordering. number ' ·

. Des.ignation Symmetrical
narrow beam

Weight
kg

S1rnrnolrical
wı.de beam

For lamps Asymmetrical
beam

2x SON-T 400 W,
2 x HPl·T 400 W 9112 700 609 .. 9112 708 610 .. 9112 706 611 .. 1J,5

HNF 001
1 x SON·T 1000 W
1 x HPl·T 1000 W

'I
9112 706 500 .. 9112 706 .509 .. 9112 706 510 .• 1J,5

Louvre HNF 001

' Complete floodlight.,

9119 270 020., 9119270020 .. 2,7

,(; (,.

'

Floodlight for metal halide lamps
or high-pressure sodium lamp's

'

PHILIPSe
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Lunıinaire (INR) number

M~isuring code
Luminaire type
Lamp type

LV08b74G
HNF 001-W
SONT 400W •

Lamp flux
No ı: ,of-::lanıpş per lunıinaire
Pow~r dissipati~n

47.00
2....-·

kt.uıuen

watt

Total light output ratio
~ownwa~d light output ratio

71
71·

%

sLI - f a ı.:: tor ( Ro ad 1 i ght i ng ) . -·····- ---·

~aximu~ spa~ing/height ratio
. L~ı::ın9thv,ıi~e

1,·
Cros.swise--c:,::··,~"·
*

Length
··- ...

Width HO
------ -··-----·-

:..unıinaire sizes [mın]

symmetry code 4.~-

:IE Fluxcode [ s,; J
Nl
73

N2 ',
97

N3
100

N4
100

~ •.... -

) _·.
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Luminaire (INR) number

Measuring code
Luminaire type
Lamp type

LV08074G f
HNF 001-W
SONT qoow

*I-Table*
-----------

. o.o 10.0 20.0 30.0 40.0 so.o 60.0 70.0 80.0 90.0 100.0' .
+ ------ ----------------- ------- _---- ---- ---------- > c-plane

I
o.o I · 619 619 · 619 619 619 619 619 619 619 619 619
2.s I 6114- 611 611 611 610 610 609' 610 610 605 610
5.o I 604 604 602 594 591 590 588 585 585 587 535·
7.5 I 585 588 579 575 572 569 567 566 564 565 564

1 o . o I s 6 s s 6 6 s s 4 s 4 s s 411 5 4"4 s 4 2 5 41_ s 3 s s 41 . 5 3 s ''::
12.5 I 556 s so 535 525 517 s12 514 514 s12 516 s12 -
ı s . o I 543 530 517 504 491 483 484 485 ,486 487 486
17.5 I 531 514 497 481 467 453 447 452 452 454 452
20._0 I -514 496 477 456 440 Ll2q 414 416 414 413 • 414,,_
22.5 493 471 449 431 4i3 39~ 381 370 367 358 367--
25.0 464 441 418 401 385 366 342 319 310 .305 310"
27.5 426 404 381 367 353 33~ 29~ 274 260. 248 260-
3 o . o I 3 s_s 3 6 o 3 3 7 3 2 8 3 _11 2 8 9 2 s 9 2 2 6 •- -·- 2 ~ J, . 2 o 3 2rfj:
32.5 I 335 318 295 280 269 24~ 217 193 · 110 172 178
35.o I 296 275 2s2 240 229 207 187 · 171 159 .150 159
37. 5 271 240 221 208 192 176 168 156 144 '1371 144
4 o . o 2 4 7 ,2 21 19 7 ıs 3 ıs 9 ıss 15 2 14 9 13 s ıs 1 13 8~~:.-
42. 5 224 199 i81 161 137 13~ 143 146 137 136 137
45.o I 201 179 161 140 124 126 138 1s3 145 137 14s1~
47.5 ,. 180 157 140 116 108 il~ 139 149 143 134 143
s o . o I · 1 s 2 - u 3 - 11 7 · 9 4 ·,cJ 9 2 1 o ~ 1 3 o 1 3 4 - 1 3 ::, 1 2 8 'l, ~ s
s2.5 I 109 10s 94 75 76 ss 113 120 123 12s 123
55 .O_,-\ "~':74 ,.67 · 72 60 ·__ J.f,7 8-4 · 97 111 107:·, 104 · -10-Tc:='
57_._5_1 49 __ 45 s4 48 :~:_ss 65 83_ 84 _ 70 44 7_o=~
60 -o--ı 31- - .35- 41- 40 --=48 ı:.2 57· - 25- 12:--~"-=--s-- -·--71-2-:-=

I ... • . :"._ :-;_:·._. - . • .. --· - . ·-•-- -'-·-· • - . - - - -· ·_:···- - -·--· .:::··. - . -==-
6 2 : 5 I 2 4 2 6 3 2 3 6 -----4 o .3 5 ı.4 6 6 . 6 .. 6 ~
6 s . o I · ı 7 2 o 2 6 3 o - 3 4 11 _ 4, 4 ~ s '4 :~
67.5 I 10 13 17 22 21 1 4 3 3 4 3
7 O .. O I 5 6 8 11 . 3 _3 3 3 3 .: 3 . :''3~~
7 2 ·. s I 3 2 · ·· 3 4 2 3 2 3 3 .3 3--
7 s . o· I 1 o · · 1 ı 1 :2 1 2 3 3 3:,~,
77.s I o o o o ı ı ı 1 2 1 2
80.0 ı o o o o -·-o 1 o o::: o o· -o---
s2.s··ı o o o o o o o o o o o
e s .« I o o o o o o o o o o o
87. s I o o o o o o o o o o o
9 Q . o I o o o o o o ,o o o o -- o'=;.

I
V
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:~minaire (INR) number 69.: ·

619
611
602

5 5~4
535
517
497
4 7.:7
449
4 {8
381
3 'Ş7
295
252
221
11:7
181
16,1
140
11:7

94
·J.,2
54
41
32
;fCi
17

=~8
3

~~l -

:~o
o

'::Co
o
o

619
611
604
588
566
550
530
5 H
496
471
4 4.1
404
360
318
275
240
221
199
179
157
133
105
-67
45

.~,3 5
26

o

6
2

:·. -o
o
o
o
o
o
o

110.0 120.0 130.0 140.0 150.0 160.0 170.0 180.0 190.0 200.0 210.0
+~-------------------------------------------------------> c plane~

Io.o I 619 619 619 . 619 -_619
2:s I 610 609 610 610 611
s.o I 585 588 sgo 591 594
7.5 I 566 567 569 572 575 579

10. o I· 541 542 544 544 5_48
12.5 I 514 514 s12 517 525
15. O.- ı- - _485 484 483 491 504
17.5 I 452 447 453 467 · 481
20.0_ ı 416 414 426 - 440 .. 456
22.5 I 370 381 399 413 431
2 5 . O I 319 ·3 4 2 3 G () 3 8 5 - 4.01
27.5 I 274 299 330 353 367
30.0 I 226 259 2$9 311 0328
32.s I 193 217 249 269 2so
35.o I ·171 187 207 229 240
37.5 I 156 ıss 176 192 20s
40. o I 149 152 155 159 · -183
42.5 I 146 143 138 137 161
4 5 . O - I 1 5 3 1 3 8 - 1 2 G 1 2 4 . .. ~14 O
47.5 I 149 139 115 100 1i6
5 O . O :l _ 13 4 13 O 1 O 6- 9 2_~:,=/t94
52.5 I . 120 113 98 76 -75
5 s . o I 11 ı g 7 - 8 2 6 7 :__:,Go
57.-5 I - 84 83 65 58 -: 48

6·0·---0='"\>=·- --")r.: - - 5-7 · ----s2 --- ----4-s_:__--,-==':':-40
, cc ,-cc,.• ., .-.. ::ı ·. ,cc.· _ - . _ _ _ ·.-·-:===-' _

6 2 . s I 6 , 14 3 s 4· o -----3 6
65}Ö.:}-_ 4 4 ·"- - ı ı. -34, -=~:~-:30
67.s·ı 3 4 ı 21 22
7o.o·( 3 -3 3 3- 11
72.5 I 3 2 3 2 4
7 s . 'o ~T- 2 ı 2 - i :.- _ 1
77.5 I ı ı ı ı o
so.o,! o o ı o · o
2,2,5 J. O O O O O
85.0 I O _O -0 O O
87.5 I o o o o o
90.0-I-· O ·O- O- ·o O

!

20
13

61 9 61 9 _ 619 619~{
614 61:l 611 610 --
604 603 602 592°-
585 587 577 573
5 6 8 5 6 !:, .. 5 5 3 5 4 7},
556 550 534 525
54~ 531 518 50~i
531 514 498 481
5 1 4 4 9 6 · 4 77 4 5 6°{
493 471 449 431
464-- 441 ·413 401-F
426 405 381 365
385 3~2 336 326
335 322 295 280
2 96 2 7 s 2 s s 2 tn--,·
271 244 224 208-
2 4 7 2 2 4 2 O O . 1 8 l~:
224 202 183 l~Ö
201 181 161 140
180 158 i39 ıii
152 134 116 95~
1 O 9 1 O 6 9 4 7 5--

7_4 ·· 68 73 _ ;50;'
49 46 56 49··
3-L/:::_c 37 : 4 2 "'cc:.1i:~(03~2 4- - 2 8 --3-3 _j_7 __

ı7~ _ 2_0 : ..c::-i31/":_·,~=~;JJ?
10 12 17 22
_ s _ s _ s :;:fWikt~}

3 1 2 5
l o - :_o,c:':~ss~:o~:. . . ~ --· __ ,

o o o oo _ _O ,- ~-O·- ,.,~itO·
o o o oo o . o - --:-:=:::Q_. -- - .

o o o oo o o ,,~:::\-o

.easuring. çOde
:uıninaü·e type
:arnp type

LV08074G
HNF 001-W
SONT 400W::
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Measuring code
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·- -·
LV0807 4G"=:
HNF 001-W
SON'I' 4 O O~/

*I-Table*

220.0 230.0 240.0 250.0 2~0.0 270.0 280.0 290.0 300.0 310.0 320.0

1 . · . •. .. · · > -,c pl ane.,

o.o ı· 619 619 619 619 619 619 619. 619 619 619.. · 619}
2.5 J .610 609 609 609 sıo 611 610 609 609 609 610
s . o I • s 9 o s s s s s 6 s s 3 - · s s 4 s s 6 s 8 4 . s s 3 s 8 6 s 8 s s 9 o·~-
7. 5 I 570 567 565 565 563 565 563 565 565 567 570 ·

1 O ; O J 5 4 2 . 5 4 2. 5 4 1 5 41 . 53 9 . 5 Lf2 SJ 9 5 41 5 41 ·5 4 2 5 4 2:~
1 2 . s I s 1 6 s 11 s 1 s 5 1 s s 1 4 5 17 s 1 4 5 1 5 s ı5 5 1 1. 5 1 6
ıs.«. J · 490 ... 484. 487. 488 489 49'0 4'99 488 -- 487 484 4~i:ö~~
17.~ [ 468 457 452 455 ~54 4~5 454 4i5 452 457 46i"
20,.0.J .:_.4~3 431 . 418 4.17·, .. 4)4 iJ1J4 /1,ı-4. 417°- . 418 . Lt3}· 44~?
22.s I 416 402 383 371 366 363 366 371 · 383 402 416
2 5 ._O . j · _ 3 8 7 3 6 8. 3 4 4 3 2 1 3J O 3 Ojl 31 _0 3 21 . 3 4 4 .3 6 8 3 8).;~{
21.s I 353 331 302 274 258 250 258 274 302 331 353
3 o. o. I 3 1 ı · 2 9 o . 2 s 9 2 2 o 2 o 5 1 ~;; 2 o s 2 2 o , 2 s 9 2 9 o · 31t?
32.s I 269 248 211 1s6 11s 168 175 186 211 248 269
3 s . o I 2 2 s 2 o 2 1 e 2 i 7 3 1 6 2 ı 5.:.5 1 6 2 1 7 3 1 8 2 . 2 o 2 2 2 8J,c
31:s I 190 111 167 159 147 140 147 159 16~ 111 190
4 o . o .. I - . ı5 9 ıs 3 .. ıs -3 ı4 s ıs 6 1 2:9 13 6 ı4 s ·. · 1 s 3 . _ . 1 5 3 ı5 9 ;:
42.5 I '13s 137 142 143 i32 12s 132 143 142 137 13s
4 s . o I 2 4 , :12 s 13 4 14 s ~13 6 12_;s 13 6 14 s 13 4 · 12 5 .· 124,~
47.s I 105 113 · 133 141 . 135 121 135 141 133 113 105
so . o I s 9 1 o 3 ı2 5 ı 2 9 ... ···i-.ij ı2 •1 ı 3 3 ı2 9 -~----1 2 5_ 1 o 3 . -- s' 9 --·
s:;:".5 .. I '75 96. 111 11s 122 119 122 118 111 96 75
55.'ü-=,--_ :· 67 · ·. 81 98 113 .. io'9 10~5 109 113 9:3 81 6.7':
57.s I 59 66 92 86 . 12 66 12 86 . 92 66 59
6Ö~"otf~\·:\49 60 "65 25 ~cc==1.·1 [8 11 251:c(~-- 65. 60 f9~~:
62.5 I 41 44 . 15 5 . 6 6 6 s 1s 44 41
6s:otı~=:;: ·36 "'·12 · ·_ ·, 5 4 ,""·=~,-Lı [4 =4 4 s ı:t~ 3_6S
6 7 . 5 I_ 2 2 4 3 3_ . --- _3 3 3 3 3 . -- 4 -- ?_2__
7_0 , Ü!· [. 2 ' 3 · 2 2 · ·: c:::C:c3 ~3 : 3 2 2 :• - c-' 3/~~::~tF:f2I~
12.s_ I 2 2 ı 2 __ 3 _3 3 2 1 __2 2__
7 5 , Ü. [. 1 1 · • · 1 . 1 . c.· 3 i3 3 1 1 :l_fc}.. ::::'. l::~
11.s I o o ı ı 2 2 2 1 1 o o
8o . c I o - o -· , o· o o lo ! 6 - o o "~~if~
.s2.s I o o o o o o o o o o o
E: s . o ı o o o o .. o '::o · o o - · o . ··-..o-· · - :-.::o~
s 7 . s I o o o o o o o o o o o
9 o . o I o o' o o __ · o o o O o ·· o . 6: _:
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PHILIPS
DEFINITION

Floodlight for one of the follow­
ing lamps:
HPI/T 375 W metal halide lamp
HP/T 400 W mercury vapour
lamp
§9.W:T 250 W.or 1,.QQ.YY, high­
pressure.sodium lamp.

DESCRIPTION

...•.<\':·
1\' I

. :},' '

fL()OllLIGHTING

','
,--····· _ ı

- Housing and rear cover: rugged all-cast aluminium construclion
- Castings of low copper-content · for excellent corrosion-resis-

tance, even in coastal and industrial areas
- Two beam-versions; as different reflectors are available:

-Cast-cn beam-aiming sight and protractor scale for quick day
light adjustment · · .

- Ozone-reslstant ethylene-propylene ·rubber gasket for' jetproo
and dustproof sealing of front glass; 2 extra safety clamps.

narrow beam
wide beam

HPI/T 375 W
and
HP/T 400 W
2 X 7°
2x27°

SON/T250 W
2X7°
2 X27°

SON/T 400.W
2x7°
2X27° f·: .

APPLICATIONS

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

- High-grade aluminium reflectors for accurate beam control
- Lamp replacement is effectecl by removing the rear-cover; thus

facilitating servicing
- Easy-to-operate stainless steel clips on rear-cover: to be closed

by hand and opened by using a simple tool. The floodlight can­
not be easlly opened by unauthorized persons.

ORDERING DATA
ı.i

~...-.r~1:1~~~~t'm-;~~\.W~YWP.'*~~ilı ••W :ıtt:7:1ôiiMtZW:t$W'if"~

Ordering number•

Designnlion For lamps Narrow-beam type Wicje-beam type Weight
kg

HNF 003

1 x SON/T 250 W 9112 702 300 ..

1 x HP/T 40j) W 9112 702 420 .. ,

9, 10

9,10

ll112 702 301 ..-·---
9112 702 421 .•

l~ ~~~f\~rwwor 9112.702422.. 9112702423 ..
~~8'.ııııNr.f~\li.)'ıU®l't"'fR!ltZ'flW5f~~-ir.fl'iftt'.39fCfflo/'l>Y~~iı;&YNilLl~ıs!jQ1\~'t-------

9,10

• compıeıe floodlight

FLOODLIGHT FOR METAL HALIDE LAMPS,,
MERCURY VAPOUR LAMPS OR HIGH-PRESSURE

SODIUM ~AMP$ .I'



SPECIAL TOOL

e front glass ls provided with
a special type of gasket. To
~place the glass, a special
;;asket insertion tool can be
.ısed, consisting of a handle

,qqı------

.12.

with three removable clips to
suit . the different floodlights.
Ordering number for complete
set 9119 260 005 ..

ADJUSTMENT POSSIBILITIES DIMENSIONS

r---- -
(----=-'~i . - ·C'::,,.

\ J ~--:\', '. . ' \·:·+-- I ..
\.,- i -----~ \ ' .

i
~-



.ielalled drawing
Hoııslng
Front-glass clamp (4x)

3. Reflector
4. Lampholder bracket

5. Bracket

6. Terminal block

7. Lampholder

a. Closing clip (4x)

9. Reflector rear cover

· o. Rear cover

·1 .. Gasket

,2.· Lamp support

3 .. Clamp
, 4. Side reflector

Justment posslbllltles

~_ı., · '+- 175°
.:===-ı.· I:::;-•
\ ,'j'", i ı• ı, \·\,· J. I •. I

1, I '' ı.... .•• \ .

I , . . .
. I

r

~ • ı

2

Dimensions

.' 'ı

I

"/r
..;..._250-. -.-

'·
'Ii

,, ..... ...............



PHILIPS LIGHTING B.V.
Lighting Design and Engineerin~ Cent~e
Computer· A·idec:I tisb ti ns Desi,;Jn

c omp ut e r- /.1.Jded Lighti nı.:.ı Desi,:ın
DATABAS~. 2.00. Spring 1990
Philips L1ghting B.V.

Luminaire (INR) number 73

Measuring code
Luminaire type
Lamp typ~ ·

~VO ~147
HNF 003-W
SONT 400W

Lamp flux
No, of lamps per lüminaire
Power dissipation

47.00
1

/.ı. 3 ·ı • DO

k ı.urne n

\,1/a t t

TO t a l 1 i g ht O LI t p LI t l''cJ t i O
Downw~rd light.output ratio

Ş7
67

Ol
"'

%

SL.I-factor (Road lighting). () . o o

Maximum spac{rig/height raii6
Lengthwise Crosswise

* *

Luminaire sizes (mm]
Lı.~ngth
o

\'Ii dt h
o

HO
o

H90
o

Sy rnrne tr· y code ı.

CIE Fl u x c o d e (%]
NI
Ş2

N2
99

NJ
100

N ı.
1 O O

_;



PHILIPS LIGHTING B.V. \ Computer Aided Lighting Design
Lighting Design and Engineering Centre I DATABASE 2.00 Spring 1990
Computer Aided Lighting Design I Philips Lighting s;v,
=========================----------·-=--------~--------------------------

L ı.ı mi n ,:ı i r· e ( Hl R) number·

Measuring code
Luminaire type
Lamp type

LVÔ 4147
HNF OQ3-W
$ONT 400W

* I-Tab~e *
---··-------·-

o. o 1 O, O 20.0 30.0 4 Q. Cl s o. o 60.0 7 O. O 80,0 90,0 100. O
+ - - - ·• - - - - - - - - - - - - -:- - - - - - - - - - .. - - - - - - - - - - - - - - ~ - ··, - ·- - - - - - - •· - •· -· >. C - p 1 a. n e .
I

o ' Cl I G 1 2 13 I 2 (3 1:) 6 I 2 6 1 2 6 1 2 612 6 1 2 6 1 2 6 1 2 6 1 2
•..•• t' I 6.02 () 9 D GOO GO 1 602 603 604 606 GOB 61 O· 608L,. •••• )

5.o I 586 586 588 589 580· 587 $89 . :;i89 S92 597 592
7 • 5 I ~\ 64 565 ~. 6 5 565 5 (3L, 5!3 6 569 5 7 4 577 583 57 7

10.0 I 538 5 3 3. 533 536 5 :~ 9 54 (3 5!;)6 567 5 '71+ 5 8 3 . 574
12, 5 I 509 507 508 510 5 1 S 526 54.9 sn. 585 597 585
1 5. O I 480 485 480 ı.• 7 7 ı. es 520· 51ı 8 57 2 587 597 586
11. s I 453 ~57 /ı.50 I.; 50 ı. 7 1 5 1 1 537 552 560 556 560
~-o. o I 4 26 426 L, 2 3 427 462 !+ 9 6 507 503 507 51 O 507
22.5 I /ı.07 40 ·ı 389 4 ·ı O 4 Lı I, 4C6 I, 5 6 456 lı 5 7 455 4 5.7

·25.0 I 379 383 381 402 4 16 lı 'l 7 iı, 11, 408 3 9.9 400 389
2 7, 5 I 343 350 355 3 8.7 3 8 () 3 8 ·ı 376 363 31, 6 34 1 346
?, o. o I 303 306 324 359 362 344 336 3 '16 283 287 2 SJ 3 .
3 2, 5 I 257 2 61, 292 325 f:l ,2 13 308 290 2 7 4 .248 234 21. 8
35.0 I 2 11 221 2 51+ 285 287 273 252 233 206 1,9 6 206
37.5 I 1 64 17 8 . 214 237 2 Lı G 233 2 1 7 20 1 . 181 17 9 1. 8 1
4 O. O I 123 13 3 168 191ı 2Q6 196 182 175 '17 1 16 3 1 7 1
42.5 I 86 99 127 153 '17 () ·1 o 6 154 15 3 1 51 147 15 1
45.0 I 58 68 8~ 119 '13 s 14 1 134 13 O 1 29 13 O 129
4 7. 5 I ı, 5 ld) 63 90 1 ·13 118 113 116 108 11 O 108
50;0 I 32 37 49 70 9 'I 99 98 92 8 7. 90 87
52.5 I 20 25 35 56 70 82 100 45 66 68 66
55.0 I 12 1 6 20 ı. ·ı 49 66 72 1 o 45 37 45
5, [.' I 9 10 1 O 21 3 3 4 Lı 2 1 9 22 19 - 2 2

I •::)

60.0 I 6 8 7 1 O rs 12 7 7 11 5 11
62.5 .I Lı 5 4 5 3 3 5 7 4 5 4
65. O I 2 ·3 4 2 3 3 5 7 2 6 2
67.5 I 2 2 3 . 3 2 2· 4 .6 7 6 7
70.0 I 1 2 2 2 ,.., 2 4 6. 6. 5 6

"-7 2. 5 I 1 1 2 2 .· I ,.., 3 . ı:: 6 5 6
"-

.;;)

75.0 I 1 I '1 1 I 2 s 4 5 3 5.
77. 5 I 1 1 .1 1 1 1 2 3 L, 2 4

.so.o I o o o o 1 1 1 2 2 1 2
82;5 I o o o o o o 1 1 1 o 1
85.0 I o o o o o o . o o o o o
87,5 I o o o o Q o o O. o o o
90.0 I o o o o o o o o o o o

I
V



Lighting Design and Engineering Centı·e I DATABASE 2,00 Spring 1990
Computer· Aided Lighting Design I Philips Lighting B.V.
------w------w--ww------------w- _ ----- ~- ----~www---~----

Lu~inaire (INR) number 73

Measuring code
Luminaire type
La~p type

LVO 4147
~N( 003-W
SONT 400W

*I-Table*
~.. ---------·-

110 .o ·120.0 13Q.O 140.0 150,0 160 ..0 170.0 180.0 '190.0 200.0 210.0
+~--------------------:----~---------------~-------------> C-plane
I

O , O I· 6 1 2 6 I 2 · 6 I 2 6 1 2 6 I 2 6 I 2 6 1 2 6 1 2 6 1 2 6 1 2 6 I 2
2.5 J 606 604 603 602 Ş01 600 599 602 599 BOO. 600
5.o I ses sag 587 s90 589 588 586 586 ses 588 ses
7.5 I 574 569 5GB 564 565 565 565 564 · 565 565 566

10.0 I 567\::. 556 5ı{s 539 536 533 533 538 _533· 533 ·s36
12.r; ı sn-· 5LfD 526 515 sı o s o e . so : ·509 s o z sos. s10
15.o I 572 548 520 489 477 480 . 485 480 4$5 4so 477
1 7 , 5 j ıı j 5 5 2 5 3 7 5 1 1 L, 7 1 4 5 O I, 5 0 4 5 7 I. 5 J 4 5 7 4 5 0 h 5 Q

2 o • o I s o 3 tı" 5 o 1 ı; 9 (3 4 6 2 ı.. 2 7 4 2 3 4 2 s 4 2 6 ıı 2 6 4 2 3 4 2 7
22.5 I 455.' 456 lıGG 444 410 399 401 '407 401 399 410
25.o I 408 41h ·· ı.11 ı.·15 ı.02 3(31 383 379 383 381 402
27.5 I 363 376 3s·1 388 3f37 .355 350 343· 350. 355 387
Jo.o I 316 336 31+4 362 359. 321. 306 303 306 324 359
32.5 I 274 290 308 328 .32ş 2s2 264- 257 2Gı. 292 325
35.o I 233 252 ~!73 287 2!:3!:i 2sı. 221 21·1 221 2~sı. 285
3 7 • 5 I 2 O I 2 1 7 2 3 3 2 4 6 2 3 7 2 'I lı- 1 7 8 1 6 4 1 7 8 , 2 1 4. 2 3 7
4o.o I ·175 1s2 196 206 19Lı 168 133 123 t33 ı ss 1st.
42.5 I 153 ı s« 166 170 ·153 '127 99 86 99 127 153
1,5,0 I 130 13ı. ıı.rı 139 ·119 ng 69 58 ss es 119
47.5 I 116 113 1·1e 113 90 63 lı9 45 49 63 go
so.o I 92 ea es · s1 10 49 37 31 37 49 10
5_2 • s · I 4 s 1 o o e 2 7 o s 6 3 s 2 5 2 o 2 5 3 s s 6
55.0 J 10 72 68 lı-9 (ı.'I 20 16 12 16 20 41
S7,5 J 9 21 4i+- 33 21 10 .10 9 10 10 21
GO.O J 7 7 12 13 10 7 8 G 8 7 10

. s2,s I 7 5 3 3 5 4 s 4 s 4 s
65.o I 1 s 3 3 2 4 3 2 3 4 2
67.~ J G 4 2 2 3 3 2 2 2 3 3

'z o .» I 6 ı.ı, 2 2 2 2 2 1 2 2 2
12.5 I s J · 2 1 2 2 1 1 1 2 2
75.0 J 4 3 2 I I 1 'I 1 I 1 1
77.5 J 3 2 1 I 1 1 1 1 1 1 1
so .o I 2 1 1 1 o o o o o o o
82.5 1. 1 1 o o o () o o o o o
es.o ·I o o o o o o o o o o o
S7. 5 I o o o o o · o . o o o o o
s o.o I· o o o o o o o o o o o

I
V

Gamma-angle



Luminaire (INR) number 7 3

Measuring code
Luminaire type
Lamp type

LVO 4147
HNF OQ3-W
SONT 400W

* I-TEıble *
-· - •.•• - - - - ••••• N •.•••••

220.0 230.0 .240,0 250,0 260.0 270.0 2B0,0 290.0 300,0 31D,O 320,0
+-----------~~-----------~-------------------------------> £-plane
I

o.o I 6 1 2 612 6 12 6 1 2 6 1 2 612 612 6 1 2 612 6 12 6 1.2
') ,. I 602 603 6 0 Lr 606 608 610 608 606 60'1 603 602.:.. ' ,)

5.0 I 590 '.'\ S 7 589 589 ,592 5 (;) 7 592 .589 588 5 e 7 590
7 . 5 I 564 566 569 (3 7 4 577. 583 5 77 574 5 !3 s 566 5 6 ı.

1 O. O ,. 5 3 9 51.. 6 5 5 s 567 5 7 l, 583 574 567 556 546 53.9
'i 2. ~) I 5 1 5 526 549 573 585 597 585 573 549 526 51 5
15, O I 489 520 548 572 ŞSS 597 .586 572 5 L. 8 520 489
17. 5 I 471 5 1 1 537 552 560 568 560 552 537 5 11 4 7 1

20. O I I+ 6 2 496 507 503 507 5 10 507 503 5 O 7 496 462
22.5 I 444 4 6.6 ~ 56 I+ 5 6 4 Ş7 458 4 5 7 l• 5 G 4.56 L~ 6 6 . 444
25.0 I 416 4 1 7 4 1 I. 1..08 399 hOO 399 ı. O 8 I+ 11+ 4 I 7 416
2 7, 5 I 388 3 8 1 376 363 346 344 346 3 6 3' 3 7 {3 3 8 1 388
:30. O I 362 3 4 l, 336 3 16 293 287 293 3 16 336 344 3 6,2
32.5 I 328 308 290 274 24 e 23!;) 2lr 8 2 71,ı 290 308 328

. 3 5 ,Ü I 287 273 252 233 206 196 206 .. 233 252 273 287
3 7., 5 I 24 6 233 2 1 7 201 181 172 181 201 2 1 7 233 21t 6
ı, o. o I 206 196 1.82 175 1 7 1 1.6 3 ·ı 7 1 175 182 196 206
/.ı2,5 I 17 O ·166 154 153 151 146 151 153 1 54 166 l70
I.; 5. O I 139 14 1 13 4 · 13 O 129 1 3 O 129 13 O . 134 14 1 . 139ı, 7 • 5 I 1 1 3 11 8 1 1 3 1 I 6 roe 111 108 f 16 t 1 3 118 113
50.0 I 91 99 98 92 Ş7 90 87 92 98 S) 9 91
52,5 I "/ o 82 100 45 6 Ei s 9 66 45 100 82 70
55. o. I .. 49 68 72 · 1 O · 45 lı- 8 45 ıo 72 68 ı_.9
5 7. 5 I ':) '.) lı-4 21 9 ,, ') 1 9 ') ') 9 21 44 33., ., ~ .. .::... ~~
60.0 I 13 12 ' 7 I I 5 1 ·ı 7 7 ·. ·1 2 DI

'62.5 I 3 3 5 7 lı 5 4 7 5 3 3
6 !3 .• O I '.) 3 5 ·7 2 5 2 7 5 3 3.,

· 6 7. 5 I 2 ') ~. 6 7 6 7 6 4 2 ')t- "·. ) o. o ı 2 ') Jı- 6 6 5 6 6 lı 2 2
"- <7 2: 5 I 1 <') 3 5 6 5. 6 5 3 2"·

75.0 I I 2 3 4 5 .4 5 4 3 2. 1
77, 5 I 1 1 2 ':) 4 2 4 3 2 1 1,J

80.0 I 1 I 1 2 2 I 2· 2 . 1 1 I
82.5 I o o 1 1 1 o 1 1 1 o o
85.0 ı o o o o 9 o o o o o o
8 7 , 5 I o o o o o . o o o o o o
90.0 I o o o o o o o o O. o o

I
I/

Gamma-angle



------~;;================= =---== =:===---=-=====~-----==·======= ===-=-, ,. " , , , ı-ı:.:. ı,ıg n ı: ın g B • V.

Luminaire (INR) number 73

Measur·i ns code
· L uın:i-n.J ire type

Lamp type
LVO 4147
HNF 003-W
SONT (oow

* I--Table *
-----------

330,0 3~0.0 350,0 360.0

+ - - - •· - - - - - - - - ·- - - - ·· - - - - - - .-- •· -· - ·• ·- ... - - - - - - ·• - - - - ·- - -- - - .,. - - - - ,.. - - - - > C •• p 1 an eI
o.o I (3 1 2 6 12 6 I 2 6122. s I 600 600 $DD 6025. O I 589 588 586 5 fJ 67 , 5 I 565 565 565 5641 O. O I . s 3 6 5?? 533 5'3 8 -- ..; .,J

I 2, 5 / IS I O 508 507 rs o s·15. O I ,4 77 480 ''4 85 ı.• 8017. s I '450 450 457 l.5 32 o. o- I 427 4 23 426 i.f 2622,5 I ı. 1 O 399 4.0 I lı O 72s.o I /+ O 2 3 8 1 383 3792 7. 5 I 387 ;l !3 5 350 34330,0 I §59 324 306 303? ? 5 I' 325 292 2 6lı 257
..; ~.

I "35.0 285 2 5 ı. 2 21 2 1 'I3 7, 5 ı. 237 214 178 161-ıı.• o. o I 'j 94 168 133 12 342,5 I 15 3 127 99 86,.• 5, O I · 119 89 69 5847.s I 90 63 49 4550.0 I 70 49 3 7 3 252.5 I 56 35 25 20
,•.

55.0 I 41 20 16 125 7. s I 2 1 1 O 1 O 960, O· / 1 O 7 8 6sz • s. I 5 4 5 L.65.o I 2 4 3 267.s I 3 3 .,.,
2

"-·7 O. O I 2· 2 272.5 I 2 ,,
1 ·jI .:.

75.0 I 1 1 I .17 7, 5 .. ı 1 1 1 . 1so.o I o o o o82.5 I o o o oss:o I o o o o87.5 I · .. o o o o90,0 I o o o .oI
V.

Gamma-angle



USED COMPUTER PROGRAM

DIMENSION ATC40,40l TT<~0,50)

90 WRITEC'.514C·) 'ENTF.:f~ THE V()l ... UEb DF 'y'Ç.)1 HO arı d h '

READ(5y*)XOyyb1h

WFnTE(5¥-ı<·) 'ENTEF, TH[;: x rn in >Ul'l2ı)·: ymin AND yn\aı~·

T=ı·:mi n

I"' 1

6(1 ~1 ::,: 1

3C> N 1.o::-.:~<o/h

:·: 1::.::,:m:l n/h

y 1 cı=.~yo/h

y :l =ymax /h

CQ=1/SQRT< C1+x1**2~y1**2l**3)

8=1+xi*xic+y1**2*((1~xlo**2l/C1+x1**x1o))

C=SQRT((1+x1**2+y1**2l*<l+xlo**2+y1**2*CC1+x1o**2l/(1+

:j:: )·: 1 ·)(-J,: 1 O) ) ·)H(·2) )

A=,ACOS CB IC>

D=ATANCy1*SQRTC1+x1Q**2l/Cl+x1*x1o))

E=ATAN(y10/SQRT(i+x1o**2l

F=D-E

FG=F*lB0/3.1415926

81=ATAN(TAN(TAN(A)*S0RTC1+(TANCF)l**2l)

IFCF.EQ,O)GO TO 999



GO TO 997

GO TO <'1913

997 CT=ATAN(TAN(Bi/TANCF))*lB0/3,1415926

998 IF<xmin.LT.xc.AND,FS.GT.OlCT=CT

IF(xmin.LT.xc.AND.F8.LT.O>CT=180+CT·

IF<xmin.GT.xc.AND.FS.LT.OlCT=180-CT

IFCxmin.GT.xc.AND~FB.GT.O>CT=360-CT

IF<xmin.GT.xo,AND~FS.EQ.OlCT=270

IF<xnıin,LT,xo.AND.F8~EQ.OlCT=90

IFCxrnin.EQ.xo.AND.FS.EQ.O.ANO.xo.LT.O)CT=iSO

IFCxmin,EQ.xo.AND.FS.iO.O.AND.xo.GT.O>CT=O

IFCxmin.EQ,xc.AND.FS.~T.OlCT=O

IFCxmin,EQ.x6.AND.F8.LT.OlCT=180

C:l=CT

A3= < 1+:-: 1 ,t·:·: 1 o+y 1 cı-M·y 1)

C2=C1+x1**2+y1**2>

C3=(1+x10**2+y1o**2)

cı ::::?\COS CA:~;/£{3)

G=Gi*iB0/3.1415926

AT < 1 ~ 1) ::-.::619

ATC1,2>=619

AT<37,36)=0
AT(37,37)=0



YT::::G/2. 5

LLJ=INTCYT)

LL1=LL3+1

LL2=LL1+1

TY=Ci/10

KK3=INTCTY>

XA=<AT<LL1,KK2)-ATCLL1,KK1>>*<KK3*10-C1)/(-10)

$ +AT < L. L 1 , IGO )

XB=.: < AT ( L.L2, 1<1<2) --AT< LL'.2 ., l<I< 1) ) ·l!· < 1<1<3-ı<· 1 O-C 1 > I (-1 O}

+AT< LL2, 1<1<1)

_ZZ=CXB-XA)/CLL3*2,5-LL1*?.5>*<LL3*2,~-G)+XA

TTCi~J>~ZZ*94.0*CQ/h**2

! F c :-: mi n • L. T • :-: m .~ :-: > c~ o To ıo

GO TO 20

10 xmin=xmin+2

20

j=j+1

GO TO 30

IF<ymax.GT.ymin>GO TO 40

GO TO 50

40 ymax=ymax-1

ı

:i. =i +1

GO TD 60

50 ı DO 55 mm=1,i

WRITE (5, *> <TT <mm, kk r , J<t<::-.::1, j)



55 CONTINUE

STOP

END
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