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1.1) INTRODUCTION

One cannot expect to illuminate a room by just hanging
a lamp in the middle of the room. Each area to be illuminated
poses a uniqe problem that needs to be solved. In solving
an illumination problem, one has to take into account
architectural and economical conditions as well as physical
and technical limitations.

The advantages of a well illuminated area are various.
Above all it does not disturb the eye and helps to elliminate
occupational accidents. Thus, it increases the productivity
and procures the expansion of business. Besides, order and
security in a well illuminated area are always ensured.

The thought that possessing good illumination techniques
will be ,a credit for me as an electrical engineer has led
me to do my project on illumination design.
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1.2) ACKNOWLEDGEMENT
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1.3) ABSTRACT

Object of this project is to describe the steps in
designing a plan to illuminate a furniture factory in a
most efficient way. Taking into account all the related
physical, technical and economical problems.
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2.1) Calculation of surface indoor illumination:

The method for determining surface indoor illumination

can be sum~arised as follows:

I) The dimensions of the room are obtained;

a= Width b= Length

II) Values are picked for;

1) Efficiency(\= m).

2) Appropriate illuminance level E from table 3.

3) Type of lighting colour (C=84) and Efficacy
(Eff = 96 lm/W) from table 4.

III) The following ·are calculated;

1) Area of the room (A= ax b).

A x E ) •2) Source flux ( ~s =
m

3) Total power (PT = !s_ ).
Eff

PT
4) The number of lamps (n = ~)

P1

where; P1 = 40 is the estimated power.

5) The flux of one lamp ( ~1 = !.s ).
n

6) Normalised source flux ( ~On= n x ~1n)
where; ~1n is the flux value from table 5 closest to ~1•

7) Illuminance level corresponding to normalised source
flux Eo = ( Don x m ).

n A

8) Normalised total lamp power (Pon= n x P1n)
where; P1n is the power value from table 5 closest to D1•

NOTE: All values are shown on the table 1.
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Store Part:

I) The dimensions of the room are obtained;

a=~ 16.6" m b= 25 m

II) Values are picked for;

1) m= o. 75

2) E= 150 lx

3) C= 84, Eff = 96 lm/W

III) The following are calculated;

1) A= 16.6 X 25 = 456 m2

2) ~s = 456 x 150 = 83000 lm
0.75

3) PT= 83000 = 864.58 W
96

4) n = 864.58 = 21.66 = (10,(2 x 40 W) fluorescent)
40

5) ~1 = 83000 = 3772 lm
22

6) IDon = 22 x 3450 = 75900 lm, where ID1n = 3450 lm

7) Eon= 75900 x 0.75 = 137.2 lx
456

8) Pon= 22 x 36 = 792 W, where P1n = 36 W
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Finish Part:

I) The dimensions of the room are obtained;

a= 16.6 m b= 21 m

II) Values are picked for;

1) m= 0.75

2) E= 500 lx

3) C= 84, Eff = 96 lm/W

III) The following are calculated;

21) A= 16.6 X 21 = 348.6 m

2) ~s = 348.6 x 500 = 232400 lm
0.75

3) PT= 232400 = 2420 W
96

4) n = 2420 = 60.5 = 60 = (30,(2 x 40 W) fluorescent)
40

5) ~1 = 232400 = 3873 lm
60

6) ~On= 60 x 3450 = 207000 lm, where ~1n = 3450 lm

7) Eon= 207000 x 0.75 = 445 lx
348.6

8) Pon= 60 x 36 = 2160 w, where P1n = 36 W
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Mounting Part:

I) The dimensions of the room are obtained;

a= 16. 6 b= 21 m

II) Values are picked for;

-~~ - - ----

1) m= O. 75

2) E= 300 lx

3) C= 84, Eff = 96 lm/W

III) The following are calculated;

21) A= 16.6 X 21 = 348.6 m

2) ~s = 348.6 x 300 = 139440 lm
0.75

3) PT= 139440 = 1452 W
96

4) n = 1452 = 36 = (18,(2 x 40 W) fluorescent)
40

5) D1 = 139440 = 3873 lm
36

6) ~On= 36 x 3456 = 124416 lm, where ~1n = 3456 lm

7) Eon= 124416 x o.75 = 267.6 ıx
348.6

8) Pon = 36 x 36 = 1296 W, where P 1 n = 36 W
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Cutting Part:

I) The dimensions of the room are obtained;

a= 16. 6 m b= 29.2 m

II) Values are picked for;

1) m= 0.75

2) E= 300 lx

3) C= 84, Eff = 96 lm/W

III) The following are calculated;

2
1) A= 16.6 X 29.2 = 484.72 m

2) ~s = 484.72 x 300 = 193888 lm
0.75

3) PT= 193888 = 2019 W
96

4) n = 2019 = 50 (24,(2 x 40 W) fluorescent)

40

5) D1 = 193888 = 3877 lm
50

6) ~On= 50 x 3450 = 172500 lm, where ~1n = 3450 lm

7) Eon= 172500 x o.75 = 266.9 ıx
484.72

8) Pon= 50 x 36 = 1800 W, where P1n = 36 W
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a= Width b= Length ' H= Height
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2.3) Calculation of recessed indoor illumination:

The method for determining recessed indoor illumination

can be summarised as follows:

I) The dimen~ions of the room are obtained;

II) Values are picked for;

1) Efficiencies of ceiling (Ee) and wall (Ew)•

2) Appropriate illuminance level E from table 3•

3) Type of lighting colour (C=84) and Efficacy

(Eff = 96 lm/W) from table 4.

III) The following are calculated;

1) Area of the room (A= axb).

2) Distance from the work point to the ceiling (h=H-0.8).

3) The factor (k= 0.8 x a+ 0.2 x b ).
h

4) The efficiency value is found from the table 6 according

to the k value (m).

5) Source flux (~s =Ax E).
m

6) Total power (PT= ~s ).

Eff

7) The number of lamps ( n= !:.T.)
P1

where; P1 = 40 Wis the estimated power.

8) The flux of one lamp ( D1 = ~s ).
n

9) Normalised source flux (~On= n x ~1n)
where; ~1n is the flux value from table 5 closest to ~1•
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10) Illuminance level corresponding to normalised
source flux ( Eon ~On x m ).

A

11) Normalised total lamp power Pon= n x P1n
where; P1n is the power value from table 5 closest to ~1o

NOTE: All values are shown on table 2.
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Manager Room:

I) The dimensions of the room are obtained;

~
a= 3.6 m , b= 4 m ' H= 2.73 m

II) Values are picked for;

1) Ee = O.7

2) E = 500 lx

3) C = 84, Eff = 96 lm/W

III) The following are calculated;

1) A= 3.6 X 4 = 14.4 m2

2) h = 2.73 - 0.8 = 1.93 m

3) k = 0.8 X 3.6 + 0.2 X 4 = 1.90
1.93

4) m = o.42

5) ~ = 14.4 X 500 = 17142 lms
o.42

6) PT= 17142 = 178.56 W
96

7) n = 178.56 = 4.46 = 4 (2,(2 x 40 W) fluorescent)

40

8) ~1 = 17142 = 4285 lm
4

9) ~On·= 4 x 3450 = 13800 lm, where ~1n = 3450 lm

10) Eon= 13800 x o.42 = 402.5 lx
14.4

11) Pon= 4 x 36 = 144 W, where P1n = 36 W
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Entrance Room:

I) The dimensions of the room are obtained;
...

a= 3. 6 m ' b= 4 m ' H= 2. 73 m

II) Values are picke~ for;

1) Ee = O. 7

2) E= 200 lx

Ew = 0.5

3) C= 84, Eff = 96 lm/W

III) The following are calculated;

1) A= 3.6 X 4 = 14.4 m2

2) h = 2.73 - 0.8 = 1.93 m

3) k = 0.8 X 3.6 + 0.2 X 4 = 1.90
1.93

4) m = o.42

5) ~ = 14.4 X 200 = 6857 lm
s

o.42

6) PT = 6857 = 71. 42 W
96

7) n = 71.42 = 1.78 = 2 (1,(2 x 40 W) fluorescent)

40

8) ~1 = 6857 = 3428 lm
2

9) ~on,= 2 x 3450 = 6900 lm, where ~1n = 3450 lm

10) Eon= 3450 x o.42 = 201 lx
14.4

11) Pon= 2 x 36 = 72 W, where P1n = 36 W
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Personnel Waiting Room:

PART 1:

This room is divided into two parts:

I) Th~ dimensions of the room are obtained;

a= 4.1 m ' b= 7.6 m H= 2.73 m

II) Values are picked for;

1) Ee= 0.7, Ew = 0.5

2) E = 500 lx

3) C = 84, Eff = 96 lm/W

III) The following are calculated;

1) A= 4.1 X 7.6 = 31.16 m 2

2) h = 2.73 - 0.8 = 1.93 m

3) k = 0.8 X 4.1 + 0.2 X 7.6 = 2.48
1.93

4) m = o.47

5) ~s = 31.16 x 500 = 33149 lm
o.47

6) PT= 33149 = 345 W
96

7) n = 345 = 8.62 = 8(4,(2 x 40 W) fluorescent)
40

8) ın1 = 33149 = 4143 lm 
8

9) ~On= 8 x 3450 = 27600 lm, where ~1n = 3450 lm 

10) Eon= 27600 x o.47 = 416 ıx
31.16

11) Pon= 8 x 36 = 288 W, where P1n = 36 W
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PART 2:

I) The dimensions of the room are obtained;

a= 4 m , b= 4 m H= 2.73 m

II) Values are picked for;

1 ) E c = O. 7 , Ew = O. 5

2) E = 500 lx

3) C = 84, Eff = 96 lm/W

III) The following are calculated;

1) A= 4 X 4 = 16 m2

2) h = 2.73 - 0.8 = 1.93 m

3) k = 0.8 X 4 + 0.2 X 4 = 2.07

1.93

4) m = o.42

5) ~s = 16 x 500 = 19047 lm
o.42

6) PT= 19047 = 199 W
96

7) n = 199 = 4(2,(2 x 40 W) fluorescent)
40

8) ~1 = 19047 = 4761 lm
4

9) ~On= 4 x 3450 = 13800 lm, where ~1n = 3450 lm

10) Eon= 13800 x o.42 = 362 ıx
16

11) Pon= 4 x 36 = 144 W, where P1n = 36 W
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Canteen Room:

I) The dimensions of the room are obtained;~ ~

a= 1. 9 m b= 2.4 m H=2.73 m

II) Values are picked for;

1) Ee= 0.7, Ew = 0.5

2) E = 500 lx

3) C = 84, Eff = 96 lm/W

III) The following are calculated;

2
1) A= 1.9 X 2.4 = 4.56 m

2) h = 2.73 - 0.8 = 1.93 m

3) k = 0.8 X 1.9 + 0.2 X 2.4 = 1.03

1.93

4) m = o. 26

5) ~s = 4.56 x 500 = 8769 lm
0.26

6) PT= 8769 = 91 W
96

7) n = .2.1 = 2.27 = 2(1,(2 x 40 W) fluorescent)

40

8) ~1 = 8769 = 4384 lm
2

9) ~On= 2 x 3450 = 6900 lm, where ~1n = 3450 lm

10) Eon= 6900 x 0.26 = 393 ıx
4.56

11) Pon= 2 x 36 = 72 W, where P1n = 36 W
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Waiting Room:

I) The dimensions of the room are obtained;

a= 3.6 m ' b= 4 m ' H= 2.73 m

II) Values are p~cked for;

1) Ee = O. 7 Ew = 0.5

2) E = 500 lx

3) C = 84, Eff = 96 lm/W

III) The following are calculated;

21) A= 3.6 X 4 = 14.4 m

2) h = 2.73 - 0.8 = 1.93 m

3) k = 0.8 X 3.6 + 0.2 X 4 = 1.90
1.93

4) m = o.42

5) D8 = 14.4 x 500 = 17142 lm
o.42

6) PT= 17142 = 178.56 W
96

7) n = 178.56 = 4.46 = 4 (2,(2 x 40 W) fluorescent)

40

8) ~1 = 17142 = 4285 lm
4

9) ~On= 4 x 3450 = 13800 lm, where ~1n = 3450 lm

10) Eon= 13800 x o.42 = 402.5 ıx
14.4

11) Pon= 4 x 36 = 144 W, where P1n = 36 W
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Accountancy and Technique Room:

This room is divided into three parts:

PART 1:

I) The dimensions of the room are obtained;

a= 4.1 m b= 7.6 m ' H= 2.73 m

II) Values are picked for;

1 ) E c = O•7 , Ew = O. 5

2) E = 500 lx

3) C = 84, Eff = 96 lm/W

III) The following are calculated;

2
1) A= 4.1 X 7.6 = 31.16 m

2) h = 2.73 - 0.8 = 1.93 m

3) k = 0.8 X 4.1 + 0.2 X 7.6 = 2.48

1.93

4) m = o.47

5) ~s = 31.16 x 500 = 33149 lm
o.47

6) PT= 33149 = 345 W
96

7) n = 345 = 8.62 = 8(4,(2 x 40 W) fluorescent)
.•.•..•...•

40

8) ~1 = 33149 = 4143 lm
8

9) ~On= 8 x 3450 = 27600 lm, where ın1n = 3450 lm

10) Eon= 27600 x o.47 = 416 lx
31.16

11) Pon= 8 x 36 = 288 W, where P1n = 36 W



a= 3.6 m , , b= 4.1 m , H= 2.73 rn
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PART 2:

I) The dimensions of the room are obtained;

II) Values are picked for;

1 ) E c = O. 7, Ew = O• 5

2) E = 500 lx

3) C = 84, Eff = 96 lm/W

III) The following are calculated;

21) A= 3.6 X 4.1 = 14.76 m

2) h = 2.73 - 0.8 = 1.93 rn

3) k = 0.8 X 3.6 + 0.2 X 4.1 = 1.91
1.93

4) rn = o.42

5) ~s = 500 x 14.76 = 17571 lrn
o.42

17571 =
96

183 W

7) n = 183 = 4.57 = 4(2,(2 x 40 W) fluorescent)
40

8) ~1 = 17571 = 4392 lm
4

9) ~On= 4 x 3450 = 13800, where ~1n = 3450 lrn

10) Eon= 13800 x o.42 = 392 ıx
14.76

11) Pon= 4 x 36 = 144 w, where P1n = 36 W
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PART 3:

I) The dimensions of the room are obtained;

a= 2. 4 m b= 4 m H= 2.73 m'
II) Values are picked for;

1) Ee= 0.7, Ew = 0.5

2) E = 500 lx

3) C = 84, Eff = 96 lm/W

III) The following are calculated;

1) A= 2.4 X 4 = 9.6 m2 

2) h = 2.73 - 0.8 = 1.93 m

3) k = 0.8 X 2.4 + 0.2 X 4 = 1.41

1.93

4) m = 0.36

5) ~s = 9.6 x 500 = 13333 lm
0.36

6) PT= 13333 = 138 W
96

7) n = 138 = 3( 1, ( 2 x 40 W) fluorescent)
40

8) ~1 = 13333 = 4444 lm
3

9) ~On= 3 x 3450 = 10350 lm, where ~1n = 3450 lm

10) Eon= 10350 x 0.36 = 388 ıx
9.6

11) Pon= 3 x 36 = 108 W, where P1n = 36 W
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Secretary Room:

I) The dimensions of the room are obtained;
.._

a= 3.6 m b= 4 m H= 2.73 m

II) Values are picked for;

1) EC = O. 7 ' Ew = O. 5

2) E = 500 lx

3) C = 84, Eff = 96 lm/W

III) The following are calculated;

1) A= 3.6 X 4 = 1~.4 m2

2) h = 2.73 - 0.8 = 1.93 m

3) k = 0.8 X 3.6 + 0.2 X 4 = 1.90
1.93

4) m = o.42

5) ~s = 14.4 x 500 = 17142 lm
o.42

6) PT= 17142 = 178.56 W
96

7) n = 178.56 = 4.46 = 4 (2,(2 x 40 W) fluorescent)
40

8) ~1 = 17142 = 4285 lm
4

9) mon = 4 x 3450 = 13800 lm, where D1n = 3450 lm

10) Eon= 13800 x o.42 = 402.5 ıx
14.4

11 ) POn = 4 x 36 = 144 W , where P 1 n = 36 W
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3.1) Voltage drop in one phase circuit:

Fig 1 represents an alternative current circuit
' .with two cables. Alternative current is affected by

resistance of the line as well as inductance and capacitance.

In the following calculations only the effect of the
resistance and inductance will be considered.

fig 1
R

N) luo

l,A

If P denotes the real

L p
co sf
receiver

power and cos1 denotes the

power factor of the receiver at the end of the line, fig 2
shows the vector diagram for fig 1.

One of the voıtage components is the voltage qrop UR= RI

which is in the same phase as the current I. The other
components is the inductance voltage drop which leads the
current by 90°. The resultant of these two voltage drops is

the total voltage drop in the line.

h.U = ~ R 2 + w2L 2 'r = ZI ••••••••• ( 1 )
where U is the voltage drop in the line, Z is the impedance

of the line,

In practice the voltage drop which is equal to the
difference of the voltages at the beginning and end of the line

~U = U0 - U is taken instead of eq(1).

tı.U = (R cosf+ wL sinp) I

and

U = (R .+ wL tan~ I cosf


