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LIST OF ABBREVIATIONS and SYMBOLS 

Symbols Units Definition 

A m Width of the area to be illuminated 

B m Length of the area to be illuminated 

s m2 Area to be illuninated 

E lx Illumination level of the area to be illuninated 

H m Height of the armature form the working plane 

h m Height of the area to be illuminated 

ht m Height of the working plane from floor 

9h lm Total required flux for to the area to be illuminated 

d unitless Dirtiness factor of the area to be illuminated 

ri unitless Efficiency of the area to be illuminated 

N piece Number of the armature to be used in the area to be illuminated 

0L lm Armature flux to be used 

z piece Number of lamps on the armature to be used 

L Types unitless Luminary Types to be used 

p w Power 

L.T.P. w Total power on the luminaries 

E.S. piece Number of the elecrical sockets to be used 

E.S.P w Total power on the electrical sockets 

TEL piece Number of the telephone sockets to be used 

DT piece Number of the data sockets to be used 

TV piece Number of the television sockets to be used 

MCB piece Miniature circuit breaker 

MCCB piece Modulated case circuit breaker 

ELCB piece Earth leakage circuit breaker 
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ABSTRACT 

At the project our aims are installing illumination,sockets and other 

needed electrical & electrical devices ( i.e hand drying machine) with 

maximum efficiency.Ilumination is the important part of the project. Also 

illumination theory will be applied to two important theorems about the 

intensity of an image formed by an optical system. One is that the brightness of 

the image cannot exceed the brigtness of the extended source that is imaged, 

and the other is that the illumination in the image decreases as the fourth power 

of the cosine of the angle of the principal ray.Electrical sockets, switches, are 

very important in our life because we need sockets in our home or in our 

work.The earth, the basic idea of an electrical safety earth are pretty much the 

same everywhere. The case of the equipment is connected to an earth pin on 

the mains outlet.The compensation, the power factor of a load, which may be a 

single power-consuming item, or a number of items, is given by the ratio of 

P/S divided by kV A at any given moment.The value of a power factor will 

range from O to I .If currents and voltages are perfectly sinusoidal signals, 

power factor equals cos cp.A power factor close to unity means that the 

reactive energy is small compared with the active energy, while a low value of 

power factor indicates the opposite condition.The cables and bus bars, in 

industrial applications, conductor bars are assembled with insulators m 

grounded enclosures. The cables are specified for stationary distribution of 

electrical energy in dry and damp premises. Suitable for hotels, hospitals, 

underground railways, airports etc to protect people and technical building 

equipment in the event of fire where there is no requirement for maintaining 

the function of the cable in the event of fire.Information about AutoCAD 

supports a number of application programming interfaces for customization 

and automation. Autodesk has also developed a few vertical programs, 

sometimes called Desktops, for discipline-specific enhancements. 
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INTRODUCTION 

Istanbul Halls of Justice 

The complex which will be the "largest" hall of justice in Europa is 

planned to be comp lated in Istanbul by 2010. The project aimed to be one of 

the most prestigious edifices has international reputation. The construction area 

of the hall will be 343 thousand square meter. The bidding cost including the 

VAT is 283.000.000 YTL. The project is te most expensive one realized by the 

T.R. Ministry of Public Works and Settlement. 

The first chapter represents the historal review of electrical installations, 

electric lighting had advanced from being a curiosity to something with a 

definite practical future. 

Chapter two is including information about AutoCAD supports a 

number of application programming interfaces for customization and 

automation. Autodesk has also developed a few vertical programs, sometimes 

called Desktops, for discipline-specific enhancements. AutoCAD Architecture 

(formerly Architectural Desktop), for example, permits architectural designers 

to draw 3D objects such as walls, doors and windows, with more intelligent 

data associated with them, rather than simple objects such as lines and circles. 

Chapter three gives information Microsoft office excel which is the one 

of the most popular microcomputer applications to date. 

Chapter four presents the illumination which is the important part of the 

project. Also illumination theory will be applied to two important theorems 

about the intensity of an image formed by an optical system. One is that the 

brightness of the image cannot exceed the brigtness of the extended source that 

is imaged, and the other is that the illumination in the image decreases as the 

fourth power of the cosine of the angle of the principal ray. 

Chapter five studies the electrical sockets, switches, are very important 

in our life because we need sockets in our home or in our work. 
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Chapter six is studies the cables and bus bars, in industrial applications, 

conductor bars are assembled with insulators in grounded enclosures. The 

cables are specified for stationary distribution of electrical energy in dry and 

damp premises. Suitable for hotels, hospitals, underground railways, airports 

etc to protect people and technical building equipment in the event of fire 

where there is no requirement for maintaining the function of the cable in the 

event of fire. 

Chapter seven gives information about the earth, the basic idea of an 

electrical safety earth (or ground) are pretty much the same everywhere. The 

case (chassis) of the equipment (and except for special situations, the internal 

electronics) is connected to an earth pin on the mains outlet. 

And the chapter is icludind the compensation, the power factor of a 

load, which may be a single power-consuming item, or a number of items (for 

example an entire installation), is given by the ratio of PIS i.e.kW divided by 

kV A at any given moment.The value of a power factor will range from Oto I .If 

currents and voltages are perfectly sinusoidal signals, power factor equals cos 

cp.A power factor close to unity means that the reactive energy is small 

compared with the active energy, while a low value of power factor indicates 

the opposite condition. 
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CHAPTER-1- 

HISTORICAL REVIEW OF INSTALLATION WORK 

As one might expect to find in the early beginnings of any industry, the 

application, and the methods of application, of electricity for lighting, heating and 

motive power was primitive in the extreme. Large-scale application of electrical 

energy was slow to develop. The first wide use of it was for lighting in houses, 

shops and offices. By the 1870s, electric lighting had advanced from being a 

curiosity to something with a definite practical future. Arc lamps were the first 

form of lighting, particularly for the illumination of main streets. When the 

incandescent -filament lamp appeared on the scene electric lighting took on such a 

prominence that it severely threatened the use of gas for this purpose. But it was 

not until cheap and reliable metal-filament lamps were produced that electric 

lighting found a place in every home in the land. Even then, because of the low 

power of these early filament lamps, shop windows continued for some time to be 

lighted externally by arc lamps suspended from the fronts of buildings. 

The earliest application of electrical energy as an agent for motive power in 

industry is still electricity's greatest contribution to industrial expansion. The year 

1900 has been regarded as a time when industrialists awakened to the potential of 

the new form of power. 

Electricity was first used in mining for pumping. In the iron and steel 

industry, by 1917, electric furnaces of both the arc and induction type were 

producing over 100.000 tons of ingots and castings. The first all-welded ship was 

constructed in 1920; and the other ship-building processes were operated by 

electric motor power for punching, shearing, drilling machines and woodworking 

machinery. 



The first electric motor drives in light industries were in the form of one 

motor-unit per line of shafting. Each motor was started once a day and continued 

to run throughout the whole working day in one direction at a constant speed. All 

the various machines driven from the shafting were started, stopped, reversed or 

changed in direction and speed by mechanical means. The development of integral 

electric drives, with provisions for starting, stopping and speed changes, led to the 

extensive use of the motor in small kilowatt ranges to drive an associated single 

machine, e.g. a lathe. One of the pioneers in the use of motors was the firm of 

Bruce Peebles, Edinburgh. The firm supplied, in the 1890s, a number of 

weatherproof, totally-enclosed motors for quarries in Dumfriesshire, believed to be 

among the first of their type in Britain. The first electric winder ever built in 

Britain was supplied in 1905 to a Lanark oil concern. Railway electrification 

started as long ago as 1883, but it was not untii long after the turn of this century 

that any major development took place. 

Electrical installations in the early days were quite primitive and often 

dangerous. It is on record that in 18 81, the installation in Hatfield House was 

carried out by an aristocratic amateur. That the installation was dangerous did not 

perturb visitors to the house who " ... when the naked wires on the gallery ceiling 

broke into flame ... nonchalantly threw up cushions to put out the fire and then 

went on with their conversation". 

Many names of the early electrical pioneers survive today. Julius Sax 

began to make electric bells in 1855, and later supplied the telephone with which 

Queen Victoria spoke between Osborne, in the Isle of Wight, and Southampton in 

1878. He founded one of the earliest purely electrical manufacturing firms which 

exists today and still makes bells and signalling equipment. 

The General Electric Company had its origins in the 1880's as a company 

which was able to supply every single item which went to form a complete 

electrical installation. In addition it was guaranteed that all the components offered 
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for sale were technically suited to each other, were of adequate quality and were 

offered at an economic price. 

Specialising in lighting. Falk Stadelman & Co. Ltd began by marketing 

improved designs of oil lamps then gas fittings, and ultimately electric lighting 

fittings. 

Cable makers W.T. Glover & Co. were pioneers in the wire field. Glover 

was originally a designer of textile machinery, but by 1868 he was also making 

braided steel wires for the then fashionable crinolines. From this type of wire it 

was a natural step to the production of insulated conductors for electrical purposes. 

At the Crystal Palace Exhibition in 1885 he showed a great range of cables; he was 

aiso responsibie for the wiring of the exhibition. 

The well-known J. & P. firm (Johnson & Philips) began with making 

telegraphic equipment, extended to generators and arc lamps, and then to power 

supply. 

The coverings for the insulation of wires in the early days included textiles 

and gutta-percha. Progress in insulation provisions for cables was made when 

vulcanised rubber was introduced, and it is still used today. The first application of 

a lead sheath to rubber-insulated cables was made by Siemens Brothers. The 

manner in which we name cables was also a product of Siemens Brothers. The 

manner in which we name cables was also a product of Siemens, whose early 

system was to give a cable a certain length related to a Standard resistance of 0.1 

ohm. Thus a No. 90 cable in their catalogue was a cable of which 90 yards had a 

resistance of 0.1 ohm. Cable sizes were also generally known by the Standard 

Wire Gauge. 

For many years ordinary VRI cables made up about 95 per cent of all 

insulations. They were used first in wood casing, and then in conduit. Wood casing 
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was a very early invention. It was introduced to separate conductors, this 

separation being considered a necessary safe-guard against the two wires touching 

and so causing fire. Choosing a cable at the turn of the century was quite a task. 

From one catalogue alone, one could choose from fifty-eight sizes of wire, with no 

less than fourteen different grades of rubber insulation. The grades were described 

by such terms as light, high medium or best insulation. Nowadays there are two 

grades of insulation: up to 600 V and 600 V /1,000 V. And the sizes of cables have 

been reduced to a more practicable seventeen. 

During the 1890s the practice of using paper as an insulating material for 

cables was well established. One of the earliest makers was the company which 

later became a member of the present-day BICC Group. The idea of using paper as 

an insulation material came from America to Britain where it formed part of the 

first wiring system for domestic premises. This was twin lead sheathed cables. 

Bases for switches and other accessories associated with the system were of cast 

solder, to which the cable sheathing was wiped, and then all joints sealed with a 

compound. The compound was necessary because the paper insulation when dry 

tends to absorb moisture. 

In 1911, the famous 'Henley Wiring System 'came on the market. It 

comprised flat-twin cables with a lead-alloy sheath. Special junction boxes, if 

properly fixed, automatically affected good electrical continuity. The insulation 

was rubber. It became very popular. Indeed, it proved so easy to install that a lot of 

unqualified people appeared on the contracting scene as 'electricians'. When it 

received the approval of the IEE Rules, it became an established wiring system 

and is still in use today. 

At the time the lead-sheathed system made its first appearance, another 

rival wiring system also came onto the scene. This was the CTS system (cab-tyre 

sheathed). It arose out of the idea that if a rubber product could be used to stand up 

to the wear and tear of motor-car tyres on roads, then the material would well be 
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applied to cover cables. The CTS name eventually gave way to TRS (tough-rubber 

sheath), when the rubber-sheathed cable system came into general use. 

The main competitor to rubber as an insulating material appeared in the late 

1930s. This material was PVC (polyvinylchloride), a synthetic material which 

came from Germany. The material, though inferior to rubber so far as elastic 

properties were concerned, could withstand the effects of both oil and sunlight. 

During the Second World War PVC, used both as wire insulation and the 

protective sheath, became well established. 

As experience increased with the use of TRS cables, it was made the basis 

of modified wiring systems. The first of these was the Callender farm-wiring 

system introduced in i 937. This was tough-rubber sheathed cables with a semi 

embedded braiding treated with a green -coloured compound. This system 

combined the properties of ordinary TRS and HSOS (house-service overhead 

system) cables. 

So far as conductor material was concerned, copper was the most widely 

used? But aluminium was also applied as a conductor material. Aluminium, which 

has excellent electrical properties, has been produced on a large commercial scale 

since about 1890. Overhead lines of aluminium were first installed in 1898. 

Rubber-insulated aluminium cables of 3/0.036 inch and 3/0.045 inch were made to 

the order of the British Aluminium Company and used in the early years of this 

century for the wiring of the staff quarters at Kinlochleven in Argyllshire. Despite 

the fact that lead and lead-alloy proved to be of great value in the sheathing of 

cables, aluminium was looked to for a sheath of, in particular, light weight. Many 

experiments were carried out before a reliable system of aluminium-sheathed cable 

could be put on the market. 

Perhaps one of the most interesting systems of wiring to come into 

existence was the MICS (mineral-insulated copper-sheathed cable) which used 
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compressed magnesium oxide as the insulation, and had a copper sheath and 

copper conductors. The cable was first developed in 1897 and was first produced 

in France. It has been made in Britain since 1937, first by Pyrotenax Ltd, and later 

by other firms. Mineral insulation has also been used with conductors and 

sheathing of aluminium. 

One of the first suggestions for steel used for conduit was made in 1883. It 

was then called 'small iron tubes '. However, the first conduits were of bitumised 

paper. Steel for conduits were of bitumised paper. Steel for conduits did not appear 

on the wiring scene until about 1895. The revolution in conduit wiring dates from 

1897, and is associated with the name' Simplex' 

Which is common enough today. It is said that the inventor, L. M. 

Waterhouse, got the idea of close-joint conduit by spending a sleepless night in a 

hotel bedroom staring at the bottom rail of his iron bedstead. In 1898 he began the 

production of light gauge close-joint conduits. A year later the screwed-conduit 

system was introduced. 

Non-ferrous conduits were also a feature of the wiring scene. Heavy-gauge 

copper tubes were used for the wiring of the Rylands Library in Manchester in 

1886. Aluminium conduit, though suggested during the 1920s, did not appear on 

the market until steel became a valuable material for munitions during the Second 

World War. 

Insulated conduits also were used for many applications in installation 

work, and are still used to meet some particular installation conditions. The 

'Gilflex' system, for instance, makes use of a PVC tube which can be bent cold, 

compared with earlier material which required the use of heat for bending. 

Accessories for use with wiring systems were the subject of many 

experiments; many interesting designs came onto the market for the electrician to 

use in his work. When lighting became popular, there arose a need for the 
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individual control of each lamp from its own control point. The 'branch switch' 

was used for this purpose. The term ' switch ' came over to this country from 

America , from railway terms which indicated a railway ' point ' , where a train 

could be ' switched ' from one set of tracks to another. The 'switch', so far as the 

electric circuit was concerned, thus came to mean a device which could switch an 

electric current from one circuit to another. 

It was Thomas Edison who, in addition to pioneering the incandescent 

lamp, gave much thought to the provision of branch switches in circuit wiring. The 

term 'branch' meant a tee-off from a main cable to feed small current-using items. 

The earliest switches were of the 'turn' type, in which the contacts were wiped 

together in a rotary motion to make the circuit. The first switches were really crude 

efforts: made of wood and with no positive ON or OFF position. Indeed, it was 

usual practice to make an inefficient contact to produce an arc to 'dim' the lights! 

Needless to say, this misuse of the early switches, in conjunction with their 

wooden construction, led to many fires. But new materials were brought forward 

for switch construction such as slate, marble, and, later, porcelain. Movements 

were also made more positive with definite ON or OFF positions. 

The 'turn' switch eventually gave way to the 'tumbler' switch eventually 

gave way to the 'tumbler' switch in popularity. It came into regular use about 

1890. Where the name 'tumbler' originated is not clear; there are many sources, 

including the similarity of the switch action to the antics of Tumbler Pigeons. 

Many accessory names which are household words to the electricians of today 

appeared at the turn of the century: Verity's McGeoch, Tucker and Crabtree. 

Further developments to produce the semi-recessed, the flush, the ac only, and the 

'silent' switch proceeded apace. The switches of today are indeed of long and 

worthy pedigrees. 

It was one thing to produce a lamp operated from electricity. It was quite 

another thing to device a way in which the lamp could be held securely while 
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current was flowing in its circuit. The first lamps were fitted with the wire tails for 

joining to terminal screws. It was Thomas Edison who introduced, in 1880, the 

screw-cap which still bears his name. It is said he got the idea from the stoppers 

fitted to kerosene cans of the time. Like much another really good idea, it 

superseded all its competitive lamp holders and its use extended through America 

and Europe. In Britain, however, it was not popular. The bayonet-cap type of lamp 

holder was introduced by the Edison & Swan Co. about 1886. The early type was 

soon improved to the lamp holders we know today 

Ceiling roses, too, have an interesting history; some of the first types 

incorporated fuses. The first rose for direct attachment to conduit came out in the 

early 1900s, introduced by Dorman & Smith Ltd. 

The first patent for a plug and socket was brought out by Lord Kelvin, a 

Pioneer of electric wiring systems and wiring accessories. The accessory was used 

mainly for lamp loads at first, and so carried very small currents. However, 

domestic appliances were beginning to appear on the market, which meant that 

sockets had to carry heavier currents. Two popular items were irons and curling 

tong heaters. Shuttered sockets were designed by Crompton in 1893. The modern 

shuttered type of socket appeared as a prototype in 1905, introduced by 'Diamond 

H'. Many sockets were individually fused, a practice which was later extended to 

the provision of a fuse in the plug. These fuses were, however, only a small piece 

of wire between two terminals and caused such a lot of trouble that in 1911 the 

Institution of Electrical Engineers banned their use. One firm which came into 

existence which the socket-and-plug was M.K. Electric Ltd. The initials were for 

'Multi-Kontakt' and associated with a type of socket-outlet which eventually 

became the Standard design for this accessory. It was Scholes, under the name of 

'Wylex ', who introduced a revolutionary design of plug-and-socket: a hallow 

circular earth pin and rectangular current-carrying pins. This was really the first 

attempt to 'polarise', or to differentiate between live, earth and neutral pins. 
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One of the earliest accessories to have a cartridge fuse incorporated in it 

was the plug produced by Dorman & Smith Ltd. The fuse actually formed one of 

the pins, and could be screwed in or out when replacement was necessary. It is a 

rather long cry from those pioneering days to the present system of standard 

socket-outlets and plugs. 

Early fuses consisted of lead wires; lead being used because of its low 

melting point. Generally, devices which contained fuses were called 'cut-outs', a 

term still used today for the item in the sequence of supply-control equipment 

entering a building. Once the idea caught on of providing protection for a circuit in 

the form of fuses, brains went to work to design fuses and fuse gear. Control gear 

first appeared encased in wood. But ironclad versions made their due appearance, 

particularly for industrial use during the nineties. They were usually called 'motor 

switches', and had their blades and contacts mounted on a slate panel. Among the 

first companies in the switchgear field were Bill & Co., Sanders & Co. and the 

MEM Co., whose 'Kantark' fuses are so well known today. In 1928 this company 

introduced the 'splitter' which affected a useful economy in many of the smaller 

installations. 

It was not until the 1930s that the distribution of electricity in buildings by 

means of busbars came into fashion, though the system had been used as far back 

as about 1880, particularly for street mains. In 1935 the English Electric Co. 

introduced a busbar trunking system designed to meet the needs of the motor-car 

industry. It provided the overhead distribution of electricity into which system 

individual machines could be tapped wherever required; this idea caught on and 

designs were produced and put onto the market by Marryat & Place, GEC and 

Ottermill. 
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