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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



ı:: C\l o o ı..o
o :s: 0' '-Ü o O\

c, t-- r co C\l
C\l r r

C\l O\ ı..o
ı:: . . .
o X c- ll'ı ı..o t--

~ rl t("\ ..;t ı..o ı..o
r ..;t C\l C\l

,#'.; ••.
o o o ı..o

ı:: o o o r
o a O\ o ll'ı '..;t

IQ rl ll'ı c- C\l ..;t
c-- o t-- C\l

C\l r r
Ul
Q)
::ı C\l t("\ r- t("\

rl e-' s e- ı-- t-- r--
(11 ıQ rl e- co co co
> t("\ t("\ t("\ t("\

'O
Q)

+' C\l o o ı..o
ro ı:: C\l ı..o ll'ı t("\

rl ---------·::ı
Ü co
rl ll'ı

' ro ~ .
z u o, ~ ..;t o 0' C\l
o ı..o C\l r ll'ı

H co ..;t o -cr
E-, C\l N .•...
<ı:z
H o o co o
$ o o co ..;t

Ul s o -cr co ..;t
.....:ı IQ rl t("\ C\l t("\ O\
.....:ı co t("\ O\ t("\

H C\l r r

o::o C\l
o ı..o e- ı..o
Q . . .
z C\l ı..o co ..;t co
H <ı: s ll'ı ..;t co ..;t

..;t t("\ -zr t("\

~ -=
u s:::
<ı: .•... :;ı: ı..o ı..o ı..o ı..o

'""
c, t("\ t("\ t("\ r<'I

~ır: ı:: o o o o.•... a ll'ı ll'ı ll'ı ll'ı

'""
idi rl ..;t ..;t ..;t ..;t

o t("\ t("\ t("\ t("\

z :;: ı..oo 'H ......._ ı..o ı..o ı..o
H 'H s 0' O\ C!' O\

~·
~ rl

Ul
.....:ı Q)
:::, ::ı ..;t ..;t ..;t <r
u rl u .CO co co co
.....:ı cu
<ı: >u o o o o

'O X ll'ı o o o
Q) ~ rl 'r ll'ı t("\ t("\

~ -
Ü

·.-! ll'ı ll'ı ll'ı ll'ı

a, a c-- c- t'- c--. . . .
o o o o

ı::o
•.-!
+'ro s +' +' +' +'
ı:: Q) Ü Ü Ü () 

·.-! +' Q) Q) Q) Q)

§ Ul H H H H
:>, •.-! ,,-! ·.-! ·.-!

rl u:ı o o o o
rl
H --·-

C\l.
.c ·s ·~ r O\ r

Ul C\l C\l C\l

§ Q)
::ı -o rl

ı:: ro ı..o ı..o ı..o ı..o
~ > cıs s . . . .

ı..o ı..o ı..o ı..o.•... .•... r .•...

+'+' H
'O +' H ro
Q) +' H ro r::ı..
+' H ro o,
ro cu o, bO
s::: o, bO s:::

·.-! .£: s::: •.-!
a Q) Ul ·.-! +'
::ı ro H .,-ı +' s:::
rl Q) o c +' ::ı
rl H +' ·.-! ::ı o
H <ı: U) '"" u ~



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



fig 2
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Since the angle between U and U0 is quite small,in
practice U can be taken to be equal to U0•

The percentage voltage drop in the line.

E. = 100 t:::. u
u

f: _ 100 I COS:f

u
(R + wL tanf)

where P = UI cos'{'

p
I COSf = -

u

Therefore E = 100 P (R + wL tanf)
u2

If the inductance of the line is assumed to be very small,

E = 100 PR= 100 Pl

u2 x A u2

where R=21
xA

Therefore t=200 Pl
x A u2

Here, P(W), l(m), x(m/{l.mm2), A(mm2) and U(V).
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3.2) Calculation of one phase voltage drop:

For finish and dispatch part on the line L10•
.. ...

The voltage drop from switch to the load i$:

E.i = 200 Pl 200 X 240 X 22

56 U2A
=

56 X (240)2 X1

= 1056000
3225600

= 0.327

From switch to the distribution box:

eıi- =
200 X 240 X 18 864000 = 0.267
56 X (240)2x 1

=
3225600

From distrıbution box to the main distribution box:

fJi- = 200 X 2400 X 37
. 56 X (240)2 X 4

= 17760000
193536000

= 1.376

Total voltage drop:

E /. =( E:, + t.ı + (~ ) /.

= 0.327 + 0.267 + 1.376

= 1.97

Maximum permissible volt drop= 2.5 /.

1.97 <(2.5

Therefore the chosen cables fit the local regulations.
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3.3) Voltage drop in three phase circuit:

Here we assume that the three phase current is loaded
symmetrically. Hence three phase line can be assumed to be

composed of three equal parts.

Therefore each part carries one third of the power
of the receiver connected between the phase and neutral cable.

R L I

r
u1 QE fig 3J ~OSf

~ 1 ,A ______ I

Fig 3 One phase plan of three phase circuit when

symmetrically loaded.

When finding Rand L, the length 1 is taken instead of
21 because in case of symmetric loading no current flows in

the neutral cable.

Uf = RI COSf

[ _ 100 Uf= 100 RI COSf

uf uf

p
P = 3 UI cosf, I cosf=~

3 U

xA
Uf' =_!L_

3
where R 1

Therefore E = 100 Pl
x A u2
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Feasibility Report:

Name Number Per.·Unit Cost (1) Total Co st ( TL)

Automatic (3 x 60A) 1 95000 95000~~

Complete distribution box (3x4) 1 250000 250000
Complete distribution box (1x4) 2 40000 80000
Complete distribution box (1x6) 2 50000 100000
Complete distribution box (1x10) 1 100000 100000

Surfaces cables;
(100 x 1 mm2 + ECC) 10 40000 400000
(100 x 2.5 mm2 + ECC) 1 66000 66000

Recessed cables;
(100 X 4 mm2) 5 3000(: 150000
( 40 X 6 ının2) 1 2500ı., 25000
(30 X 16 mm2) ~ -··

1 33000 33000

Cable 100 x (2 x 0.75 mm) 1 ;280qü 28000
I

Four way round junction box 32 500 16000

Fluorescent(~ x·40 W) 108 28000 ·.3024000

Ceiling globes 11 6700 73700
'

One gang one way 39 1600 62400
Three gang one way 1 4500 4500
Two gang one way o 1 3000 3000
One gang two way 1 2100 2100-
Socket 15 350J 52500-r

Junction box 77
.

750 57750

Pipe 5/811 80 550 44000

Pipe 111 50 - 1100 + 55000

4721950 TL
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--- ·-·-·- -- ·-···-·----------------------

erer.::.:.:~"''.:
citiH::- i.,•
fıe.:,ı:,-.,.. i_ıı..
c;iJ./r-: fc-:

H~:,tir,:.t
tor
worl:ing
i,ı;~r,;.,rs

~(,Cı?'!ı,1.·,;.~Jed•
Exarnplec cf crca or :.cti,,i~y;::.~:,,ıiil:..:.,a.:,.;.

Minimum service illumi
nance ir. exıertor cucu-
lation area:; .

~- ::.:r; ---0.ııdeıor stores. stcckvaı os :,
--"0----·i:..:,erior walkways önd · ·
. - ~_ıııtforms: indoor car parks

---,.5--00CKS £rİQ=-~Y.!------=
100 Theatre:ı ana concert MIis;

____ · _ · noıeı tıec.lroı:ınıs b&th rocrns
Circu fation ar tı;.r, Tr.
:ndustry, stores and
sıoci< roonıs -

zco r~iıirnu:nsörvfceJffümT-
··- nance en ;he task .

- Rougn bench and mac.:h:ne
work; general prccesaes in
chemical and tood lndus-:
ıriesr casual reaC:irıgand
11iino actıvines •

- --- ----·Mectiiim-ı..·'-',..c.e.;.;.n.:.cn"-· _a_n_d~m-.ı-c~hıiıe
work: meter ıı-ehicie assam
b!)'; prirıtin:; machine
rooms; general otticcs,
snocs a,ı,1 storcc
Prrıcı/rı;;ı-.Cıng;gener:ıl

750 drawing olfi,;;.,~; otüces with
uuslneas machines

' ~c benr:n and mö.chine
work: office machine as
sembly; cotovr work;

------- critical dr:ıv~ tasks _
Ver'yı°rıebench and ma- ·
chine work: Instrument and
small precislon mecha-

1500•• · nism assembly, electro
nic components, gauging
and inspectıon ol small
intricate .E.!!_rtS. ·___ --,.:ı.11nutel{dotaıled and _
precise work, '3.g. ııery
ı.mall parts of instruments,
watch making and ilngroıı·
Ing: operatiııg area in
operating theatres

20

150

300

1000

ıoc.a:i.:ı:.::
iıghtfrig ıor
ııiSöJ;Jl!·,ı
axcı:::n•J
tar.~r..

;:.. 2000

• I! minimum valves are r;;ıcomınended, one step lower in illumi·
nence ceıı be t:ıl<en.

·•· Carı t',e do,1t:~f local !igr-,:ing.Optical aids :ihoulcl be_cı:ınsidP.red.

1-ıg. l·l. a:,ca:t :,I re:.:ımınl'r,\led ~e!"i.:ıılilumina•ıı:es.

should be recommended tor for ııse when formulating lighting speci
ncauons tor partıcutar purposes. Ttıey are:
• ~O· 200 tux lor general lightıng in infrequently useu rooms.

• 200 • 2000 tux for general lighting in working interiors, and

• 2000 • 20 OCıC ıux lor &dditionaı, localized, fighting.

(

Table 3

Tl-'"' ._ ••. ..._ r:i- -:_·;, :: ·::.·:
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~· FLUORESCt:NT LAMPS

'TL' coı.oua CHOICE GUlOE_

The 'TL' fluorescent lamp range otte~ a very wide choice of light colouı
the unic;uc acvanıace that lighting characteristics can be closely match,

. particular apphcatıons. lrı the following pages, an extensive range of
applications ıs listed, with recommended 'TL' light colours in each case.
many instances. several colours are indicated; the ultimate choice will d
upon the soecınc requiremenL True colour,rendering? Warm, relaxing Ii·
High lighl output? Compatibility with daylight, or with other lonns ol artifl
light? Careful choice ensures the best results. · ·
'TL' light colours fall into three main eaıeçones, determined by colour
.ternperaıure. · ·-Warm colours I 82, /S3. /93, 129 .;-
Colour temperatures around 3000 K. Essentia:ıy corntonacle and relaxir
colours, generally biend well with incandescent light, but not with dayligt:

White colours /84./94,/33,/25.,'37 .
Colour temperatures around 4000 K. Bright'white light colours which con
weli with daylıght. Generally for installations which supplement daylight c
where a ~I or busınessliKe atmosphere is required.

Daylight colours l86J54J47 J57 - 
Colour temperatures around 6500 K. Very similar to daylight. Generally
used lor coJour comparison or ıo create particularly cool lighting et1ects
in warm areas.
The new generation 'TL'D 80 and 90 series offer superb colour appearance
with a hign coıour rendering index and a higher light output than any otne
ligrıı colour. In the case of the other light colours, the choice depends or.
the reıauve importance of colour rendenng and light output, the one
beıng obtainec:ıat the expense of the other.

'TL' LIGHT COLOUR CHARACTERISTICS

Colour Colour
Colour ENıc.ıcy Renoe"ng temcerature Futures

ım.wı ırıoeı. ıaporo,.) ı<

182 so 85 2700 S.sı mı,eı wıın ,nc.anoes<:ı,nt ı.gr.ı
183 ss 85 :ıooo Supert> oua~ıy warm ııgnı
ıs:ı 65 93 3000 Supert> coıour r<ınoerrnç and n,gn eN;c:acy... 129 86 52 2900 Foı ouıooor ııgııııng

,84 56 as •OOO Supertı auakıy wnııe ıognı
/94 65 93 3800 Suı>ertı coıour rencwıır,g and n,gn ettıucy
zıa 86 66 ,,co ı<,gıı ec;onamy. reasonaoı• coıouı
:25 · 69 75 4000 WeM tıaıanc.O c:oıouı ancı k9tıı oulı>wl
;37 45 9ô ••oo Sup,,rt> COIO\il

,.1 .&6 98 5000 ıouı İoı coıouı sıroes ano P"nıı•ı
/86 90 85 ti500 · Sur;ı,ırt> quaıııy oıyı,gnı coıou,
I~ 69 n 6200 Hıgn ouıouı tor a oayııgnı ıuoıı
157 47 IM 7!>00 . For coıou, appııısaı and warm areas

'I Bu<KI on 'TL'D 36 w ıamos. Dut coıouıs :37. ı47 ancı ıS7 tliiMld on "TL' 40 w ıa~.
•ı Meeıs ınıernaı~ı recommenoaııons.

152

,

Tabıe'4
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/80 RANGE 'TL'D AND 'TL' LAMPS

High light.output and good colour
rendering in one and the same lamp.
This ideal eomoination makes these
lamps extremely suitable for energy
ettective lighting schemes and for fully
universal appfication in the indoor
lighting sector. ·
The 'TL'.O types are available for
switch-start, the 'TL'M RS types for
rapid-start, whilst the 'TL'RS is

.applicable for rapid-start (ANSI)
-anc switch-start operation. The
· 'TL'D 18, 36 and 58 W versions,
operating on 20, 40 and 65 W circuits,
provide an. immediate saving of
energy.

j~·'./yrr;~:~:::.:.~; :·,'.;;,:,ii,•:.• :\::-·>:;-.

038

G _
026

Nominal
luminous

Type Length Dia. Weight Coıour flux>) Orderıng number
') ··- Im

182') 1300 9280 ~ilO082 ..
'TL'018W 600 26 97 /83 1450 9280 ~tlO 083..

/84 1450 9200 ,:ı.ıo 084 ..
/86 1300 9280 -4tl0 086..

/82') · 3250 9280 •85 082 ..
'TL'036W 1200 26 . 186 /83 3450 9280 485 083 ..

5 /84 3450 9280 485 084 ..
/86 3250 9280 485 086 ..·-
/82') 5200 9280 490 082..

'TL'058W 1500 26 229 /83 5400 :- 9280 490 083 ..
/84 5400 9280 490 084..
/86 · 5200 9280 490 086.. ;.

'TL'D23W 970 26 161 /83 2050 9280 455 083..
/84 2050 9280 455 084 ..

'TL'D36W·1 970 26 161 /83 3000 9280 456 083 ..
/84 3000 9280 456 084 ..

'TL'D38W 1050 26 162 /83 3200 9280457083 ..
184 3200 9280 457 084 .... 182') 1200 9280 300 082..

'TL'M20WRS 600 38 156 /83 1250 9280 300 083 ..
/84 1250 9280 300 084..

/82') 3000 9280 305 082..
'TL'M40WRS 1200 .38 292 /83 3200 9280 31)5 083 ..

' /84 3200 9280 305 084..

. 'TL' 40W RS'/ 1200 38 292 /83 3250 9260 113 083 ..
/84 3250 9260 113 084 ..

182') 4900 9280310082 ..
'TU,165WRS 1500 38 360 /63 5200 9280310063 ..

184 5200 9280 310 084..

') For 'TL"D ıamps in standard colours. see page 161. ') FOf RS lamps ın stancıaracoıours. see page 165
') Aller 100 ouınıng hours. · ') For details. see page 184 (TL• ).

160

,
Table- 5
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