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ABSTRACT 

The subject of my Project is the ilimunation. Ilumination is in general consists of 
generation, distribution, economy and measurement of light. The benefits of good ilimunation 
are good sight, helping to keep eyes healthy, less accidents, increase productivity, increase 
economic potential, increase security, increase convertibility. 

The main objective of this thesis is to make ilumination calculations of a building 
according to architectural plan that I have. While doing these calculations I tried to use the 
best methods in order to get the true results. My aim was to make the most suitable design 
according to these calculations. Efficiency and cost were very important. 
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Introduction 

The purpose of the work explained in this text is to do the installation illumination 
and power distribution project of a building. It is the insallation Project of the architectural 
plan of a hospital in Turkey. In this project, all the necessary illumunation and power 
equipments are calculated. Also their communication equipments are calculated. Like Cable 
and other connected equipments. 

At the illumination part, all of armatures are calculated then choosed according to the 
alculations per room. Also the power equipments calculated depending on the loads. All of 
installation designed in safety standards (IEC Standards). In this Project, there are too many 
different loads. So, their design must be balanced. For example, this Project has operating 
room, aniograph etc. We choosed for this rooms three phase sockets for specially machine. 
These are working by three phase. 

The second important point is grounding process. The grounding equipmens are 
selected with respect to demand. Also all of these equipments have a relationship with the 
safety. They must be sensetive and fast. All of building equipment from ground to ceiling 
with those equipments. 

Finally, this project shows a real installation details. Which are voltage drop in the 
wire illumaination calculation low voltage distribution, grounding etc. It was an experince 
for us for the future engineering life. 

4 



.LAMPS 

Commonly called 'light bulbs', lamps are the removable and replaceable part of a light 
-.xture, which converts electrical energy into electromagnetic radiation. While lamps have 
ditionally been rated and marketed primarily in terms of their power consumption, 

expressed in watts, proliferation of lighting technology beyond the incandescent light bulb has 
liminated the correspondence of wattage to the amount of light produced. For example, a 
60 W incandescent light bulb produces about the same amount of light as a 13 W compact 
uorescent lamp. Each of these technologies has a differentefficacy in converting electrical 

energy to visible light. Visible light output is typically measured in lumens. This unit only 
uantifies the visible radiation, and excludes invisible infrared and ultraviolet light. A wax 
candle produces on the close order of 13 lumens, a 60 watt incandescent lamp makes around 
-oo lumens, and a 15-watt compact fluorescent lamp produces about 800 lumens, but actual 
output varies by specific design. Rating and marketing emphasis is shifting away from 
wattage and towards lumen output, to give the purchaser a directly applicable basis upon 
which to select a lamp 

4.1 Fluorescent lamps 

A fluorescent lamp or fluorescent tube is a low pressure mercury-vapor gas-discharge 
lamp that uses fluorescence to produce visible light. An electric current in the 
gas excites mercury vapor which produces short-wave ultraviolet light that then causes 
a phosphor coating on the inside of the bulb to glow. A fluorescent lamp converts electrical 
energy into useful light much more efficiently than incandescent lamps. The luminous 
efficacy of a fluorescent light bulb can exceed 100 lumens per watt, several times the efficacy 
of an incandescent bulb with comparable light output 
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-1.2 Halogen lamp 

_-\ halogen lamp, also known as a tungsten halogen, quartz-halogen or quartz iodine lamp, 
.J an incandescent lamp that has a small amount of a halogen such asiodine or bromine added. 
The combination of the halogen gas and the tungstenfilament produces a halogen 
cycle chemical reaction which redeposits evaporated tungsten back onto the filament, 
increasing its life and maintaining the clarity of the envelope. Because of this, a halogen lamp 
can be operated at a higher temperature than a standard gas-filled lamp of similar power and 
operating life, producing light of a higher luminous efficacy and color temperature. The small 
size of halogen lamps permits their use in compact optical systems for projectors and 
illumination. 

4.3 Neon lamps 

A neon lamp (also neon glow lamp) is a miniature gas discharge lamp. The lamp typically 
consists of a small glass capsule that contains a mixture of neon and other gases at a low 
pressure and two electrodes (an anode and a cathode). When sufficient voltage and an 
appropriate current is applied between the electrodes, the lamp produces an orange glow 
discharge. The glowing portion in the lamp is a thin region near the cathode; the larger and 
much longer neon signs are also glow discharges, but they use the pQ§i.tiY-9 __ 9Qlµn:m which is 
not present in the ordinary neon lamp. Neon glow lamps are widely used as indicator lamps in 
the displays of electronic instruments and appliances. 
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4.4 Light-Emitting Diode 

_-\ light-emitting diode (LED) is a two-lead semiconductor light source that resembles a 
ic pn-iunction diode, except that an LED also emits light.UJWhen an LED's anode lead has 
voltage that is more positive than its cathode lead by at least the LED's forward voltage 

crop, current flows. Electrons are able to recombine with holes within the device, releasing 
energy in the form otphotons. This effect is called electro luminescence, and the color of the 
light ( corresponding to the energy of the photon) is determined by the energy band gap of the 
semiconductor. 

4.5 Compact fluorescent lamps 

A compact fluorescent lamp (CFL), also called compact fluorescent light, energy-saving 
light, and compact fluorescent tube, is a fluorescent lamp designed to replace 
an incandescent lamp; some types fit into light fixtures formerly used for incandescent lamps. 
The lamps use a tube which is curved or folded to fit into the space of an incandescent bulb, 
and a compact electronic ballast in the base of the lamp. 
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How to Install Electrical Wiring 

BASIC PRINCIPLES OF GOOD WIRING 

Before beginning any electrical repair, shut off the power. Remove the fuse or trip the breaker 

for the circuit you will be working on in your service panel. Use a neon tester to be sure the 

power is off. If there is any doubt, you can remove the main fuse or trip the main breaker. 

Remember: Removing the main fuse or tripping the main breaker will usually shut off the 

power to the entire house. 

CONNECT NEW WIRING TO LAST OUTLET IN CABLE 

New wiring should be connected to the last outlet in a run of cable. To locate the last outlet in 
the run, shut off the current. Remove the cover plates from each outlet on the circuit. The last 
outletin the run has wires connected to only two of the four terminal screws. The two unused 
terminal screws on the last receptacle serve as a starting point for wiring to a new outlet. 

V,.,,RE COHHECTOR 
" GROUHO 

V,.,,RE 

UHUSED OH BOTH SIDES 
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ATTACHING CABLE FOR NEW WIRING 

Shut off the power to the circuit you will be working on at the service panel. Loosen the 
screws holding the receptacle in the box and remove it, as shown. Attach the the earth wire 
(the bare or green) to the chrome terminal. The yellow (or green in some instances) wire 

should be connected to the receptacle and the box maintaining the equipotential bonding on 
the earth system. 

ADDING NEW WIRING FROM A JUNCTION BOX 

New wiring can also be tied into a junction box, unless the wiring in the junction box is 
already at maximum capacity. Before tying in at a junction box, always trace the cables 

leading to the box to check the voltage. Be sure you are not connecting a 120-volt outlet to a 
run of wire providing 240 volts for larger appliances. To tie in new wiring at a junction box, 
first shut off the current at the service panel. Locate the main supply cable coming into the 
junction box from the service panel. Locate the supply wire by tracing the white wires. All 
white wires in the junction box will be attached to the white wire on the supply line. Knock 
out the unused plug on the junction box and run the new line from the box as illustrated. Be 

sure to use a cable clamp to secure the cable to the junction box. 

NYY POWER CABLE 0.6/lKv CABLE APPLICATIONS 

NYY is used as a power cable for energy supply in static installations, indoors, outdoors, 
underground, in concrete and in water where mechanical damages are not to be expected. 

STRUCTURE: 1.5-10 mm2 up to 300 mm2 to l O mm2 single wired, from so many strings. 
Insulating sheath insulated and sheath. 2-4 wirings from I O mm2 to 10 mm2 very large cross­ 
sections up to single wire, Wired. Each other on a common sheath wires and harnesses on the 
Black-colored sheath. 
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CIRCUIT BREAKERS 
A circuit breaker is an automatically operated electrical switch designed to protect 
an electrical circuit from damage caused by overload or short circuit. Its basic function is to 
detect a fault condition and interrupt current flow. Unlike afuse, which operates once and then 
must be replaced, a circuit breaker can be reset ( either manually or automatically) to resume 
normal operation. Circuit breakers are made in varying sizes, from small devices that protect 
an individual household appliance up to large switchgear designed to protect high 
voltage circuits feeding an entire city 

above 3'1nup to andincludingSZ; 

C I above 5 {tup, to andincluding 10 In 

D I above 10 In up to and including 20 In 

above 8 In up to and including 12 In 

K 
For the protection of loads that cause frequent short duration (approximately 400 ms to 
2 s) current peaks in normal operation: 

above 2 In up to and including 3 In for periods in the order of tens of seconds. 

Z I For the protection of loads such as semiconductor devices or measuring circuits using 
current transformers. 
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Types of Circuit Breakers 
Low-voltage circuit breakers 

Low-voltage (less than 1,000 V Ac) types are common in domestic, commercial and industrial 
application, and include: 

• MCB (Miniature Circuit Breaker)-rated current not more than 100 A. Trip 
characteristics normally not adjustable. Thermal or thermal-magnetic operation. Breakers 
illustrated above are in this category. 

There are three main types of MCBs: 1. Type B - trips between 3 and 5 times full load 
current; 2. Type C - trips between 5 and 10 times full load current; 3. Type D - trips between 
10 and 20 times foll load current. In the UK all MCBs must be selected in accordance with BS 
7671. 

• MCCB (Molded Case Circuit Breaker)-rated current up to 2,500 A. Thermal or thermal­ 
magnetic operation. Trip current may be adjustable in larger ratings. 

• Low-voltage power circuit breakers can be mounted in multi-tiers in low-voltage 
switchboards or switchgear cabinets. 
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Other Types of Circuit Breakers 

Magnetic circuit breakers 

Thermal magnetic circuit breakers 

Common trip breakers 

Medium-voltage circuit breakers 

High-voltage circuit breakers 

Sulfur hexafluoride (SF6) high-voltage circuit breakers 

Disconnecting circuit breaker (DCB) 

Carbon dioxide (CO2) high-voltage circuit breakers 
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ILLUMiNATiON 
The luminous flux reaching a surface, per unit area of that surface. One lumen per square 
meter is termed as one lux. Also 

Illumination = Flux I Area = Lumens I Area 
= ( Candle power x Solid angle ) I Area 

where R is the distance between the surface and a point where the solid angle is formed. 

PROPERTIES OF GOOD ILLUMINATION: 
1. Illuminating source should have sufficient light. 
2. It should not strike the eyes. 
3. It should have suitable shades and reflectors. 
4. It should be installed at such a place so as to give uniform light. 

Defination: 
Luminous flux: 
Luminous flux is the rate of energy radiation in the form of light waves. The unit is lumen. 

Lumen: 
Lumen is the unit of luminous flux. It represents the flux emitted in unit solid angle of one 
steradian by a point source having a uniform intensity of one candela. Thus a uniform point 
source of one candle power emits 4n lumens. 

TAVAN 0.80 0.50 0.30 
OUVAR 0.50 I 0.30 0.50 I 0.30 0.10 I o.30 
ZEMiN 0.30 I 0.10 I o.30 I 0.10 o.30 I 0.10 I 0.30 I 0.10 0.10 I 0.10 

Oda 
indeksi OOA VERiMi ( tl ) 

k=~ hx(a+b) 

0.60 0.24 0.23 0.18 0.18 0.20 0.19 0.15 0.15 0.12 0.15 
0.80 0.31 0.29 0.24 0.23 0.25 0.24 0.20 0.19 0.16 0.17 
1.00 0.36 0.33 0.29 0.28 0.29 0.28 0.24 0.23 0.20 0.20 
1.25 0.41 0.38 0.34 0.32 0.33 0.31 0.28 0.27 0.24 0.24 
1.50 0.45 0.41 0.38 0.36 0.36 0.34 0.32 0.30 0.27 0.26 
2.00 0.51 0.46 0.45 0.41 0.41 0.38 0.37 0.35 0.31 0.30 
2.50 0.56 0.49 0.50 0.45 0.45 OA1 0.41 0.38 0.35 0.34 
3.00 0.59 0.52 0.54 0.48 0.47 0.43 0.43 0.40 0.38 0.36 
4.00 0.63 0.55 0.58 0.51 0.50 0,46 0.47 0.44 0.41 0.39 
5.00 0.66 0.57 0.62 0.54 0.53 0.48 0.50 0.46 0.44 0.40 

Tabla 1.14- Oda aydtnlatma verimi 
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ILLUMINATION CALCULATIONS 

BASEMENT FLOOR 
PARKING 
Parking service area 

a+b=28.7m 
a*b=194.8 m2 
H=2.79 m 
hl=Om 
h2=0.8 m 
m=0.8 
E0=50lx 
h=H-(hl +h2)=2.79-(0+0.8)=1.99m 
k=a*b/((a+b )*h)=l 94.8/((28. 7)* 1.99=3 .41 
n2=nl +(( (k2-kl )/(k3-kl) )*(n3-n 1 )), n2=0.59+(((3 .41-3 )/( 4-3) )*(0.63-0.59)) n2=0.606 
0a =430 lm (A60 40W) (SENSOR) 
0t=EO*S/(m*n2), 0t= 20,0901m 
z=2 
N= 0t/( 0a*z), N=20090/(430*2)=23.3 Assuming 20 

SHELTER 

a+b=22.7m 
a*b=123.4 m2 
H=2.79 m 
hl=Om 
h2=0.8 m 
m=0.8 
E0=50lx 
h=H-(hl +h2)=2.79-(0+0.8)=1.99m 
k=a*b/(( a+b )*h)=123.4/((22. 7)* 1.99=2. 73 
n2=nl +(( (k2-kl )/(k3-kl) )*(n3-n 1) ), n2=0.56+( ((2. 73-2.50)/(3-2.5) )*(0.59-0.56)) n2=0.57 4 
0a =960 lm (A60 75W) 
0t=EO*S/(m*n2), 0t= 13,4361m 
z=2 
N= 0t/( 0a*z), N=13436/(960*2)=6.99 Assuming 8 

15 



SHELTER WC 

a+b=4.06m 
a*b=3.64 m2 
H=2.79 m 
hl=Om 
h2=0.8 m 
m=0.8 
E0=50Ix 
h=H-(hl +h2)=2.79-(0+0.8)=1.99m 
k=a*b/(( a+b )*h)=3 .64/( ( 4.06)* 1.99=0.45 (from the table) 
0a =730 Im (A60 60W) 
0t=EO*S/(m*n2), 0t= 947Im 
z=l 
N= 0t/( 0a*z), N=947/(730*1)=1.3 Assuming 2 

PARKING (2) 

a+b=41.38m 
a*b=160.04 m2 
H=2.79 m 
hl=Om 
h2=0.8 m 
m=0.8 
E0=50Ix 
h=H-(hl +h2)=2.79-(0+0.8)=1.99m 
k=a*b/((a+b)*h)=l 11.2/((33.64)*1.99=1.94 
0a =430 Im (A60 40W) (SENSOR) 
0t=EO*S/(m*n2), 0t= 20,413Im 
z=2 
N= 0t/( 0a*z), N=20413/(430*2)=23 Assuming 20 

n2=0.49 
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PARKING (3) 

a+b=19.85m 
a*b=80.12 m2 
H=2.79 m 
hl=Om 
h2=0.8 m 
m=0.8 
E0=50lx 
h=H-(hl +h2)=2.79-(0+0.8)=1.99m 
k=a*b/((a+b)*h)=l 11.2/((33.64)* 1.99=2.02 Assummg k=2 n2=0.51 
0a =430 lm (A60 40W) (SENSOR) 
0t=EO*S/(m*n2), 0t= 9,8181m 
z=2 
N= 0t/( 0a*z), N=9818/(430*2)=11.4 Assuming 15 

PARKING ENTRANCE 

a+b=21.lm 
a*b=68.4 m2 
H=2.79 m 
hl=Om 
h2=0m 
m=0.8 
E0=50lx 
h=H-(h 1 +h2)=2. 79-(0+0)=2. 79m 
k=a*b/((a+b )*h)=68.4/((21.1)*2.79=1.16 
n2=nl +(((k2-kl )/(k3-kl ))*(n3-nl )), n2=0.36+(((1.16-l )/( 1.25-1 ))*(0.41-0.36)) n2=0.392 
0a =730 lm (A60 60W) (SENSOR) 
0t=EO*S/(m*n2), 0t= 10,9051m 
z=2 
N= 0t/( 0a*z), N=10905/(730*2)=7.41 Assuming 6 
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PARKING BUILDING ENTRANCE 

a+b=l l.05m 
a*b=31.14 m2 
H=2.70 m 
hl=Om 
h2=0m 
m=0.8 
E0=50lx 
h=H-(hl +h2)=2.70-(0+0)=2.70m 
k=a*b/((a+b)*h)=31.14/((1 l.05)*2.70=1.04 k=l n2=0.36 
0a =730 lm (A60 60W) 
0t=EO*S/(m*n2), 0t= 5,4061m 
z=2 
N= 0t/( 0a*z), N=5406/(730*2)=3.7 Assuming 4 

GROUND FLOOR 

OBSERVATION ROOM 

a+b=9.4 m. 

a*b=S=20.15m2 

H=3.09 m. 

H2=0.8 m. 

Hl=Om. 

m=0.8 (dirty factor) 

E0=200lx 

H=H-(hl +h2)=3.09-(0+0.8)=2.29m. 

k=a*b/(( a+b )*h) k=20. l 5/( (9 .4 )*2.29)=0.94 k2=0.94 

n2=nl +(((k2-kl)/(k3-kl))(n3-nl)), n2=0.31 +(((0.94-0.80)/(1.0-0.80))(0.36-0.31))=0.35 

0a=1000lux (T26 18W) 

0t=EO*S/(m*n2), 0t=200*20.15/(0.8*0.35)=14,393 Im. 

Z=4 

N=0t/(0a*z), N=14,394/(1000*4)=3.59, Assuming 4 
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EXAMINATION ROOM 

a+b=8.2m. 

a*b=15.95 m2 

H=3.09m. 

H2=0.8m. 

Hl=Om. 

m=0.8m. 

EO=lOOOlx 

H=H-(hl +h2)=3.09-(0+0.8)=2.29m. 

k=a*b/((a+b)*h) k=l 5.95/((8.2)*2.29)=0.85 k2=0.85 

n2=nl +(((k2-kl )/(k3-kl ))(n3-nl )), n2=0.31 +(((0.85-0.80)/(1.00-0.80))(0.36-0.31 ))=0.32 

0a=2350lux(T26 36W) 

0t=EO*S/(m*n2), 0t=1000*15.95/(0.8*0.32)=62,304 lm 

Z=4 

N=0t/(0a*z), N=62,304/(2350*4)=6.62 Assuming 6 

INTERVENTION ROOM 

a+b=7.8 m. 
a*b=13.45 m2 

H=3.09 m. 
H2=0.8 m. 
Hl=Om. 
m=0.8 
E0=500lx 
H=H-(hl +h2)=3.09-(0+0.8)=2.29m. 
k=a*b/((a+b )*h) k=13.45/((7.8)*2.29)=0. 75 
n2=nl +(((k2-kl )/(k3-kl ))(n3-nl )), n2=0.24+(((0. 75-0.6)/(0.8-0.6))(0.31-0.24))=0.292 
0a=2350lm(T26 36W) 
0t=EO*S/(m*n2), 0t=500* 13.45/(0.8*0.292)=28,788 Im. 
Z=4 
N=0t/(0a*z), N=28788/(2350*4)=3.06 Assuming 4 
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