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INTRODUCTION

The outside illumination is very important part in illumination. Sometimes we travel

some historical places and we can see perfect appearance if it is illuminate. In this book

we will see how we are making this illumination calculations.

In this book you will see the terms of B, BETA, GAMMA, C. And we will see also how

we will find this terms and which formulas we will use. This formulas was the invention

by Prof. Dr Haldun Gürmen. Twenty years ago. He gave this project to Philips and.

unfurtunately-he has waiting the "answers since twenty years. He also explained this

outside illumination method in interhational conger. That's why you can not see this

formulas any other books. I think I am the first one.

We will see the High Pressure Sodium Lamps and its structure. How they are working? ',

Is it useful for outside illumination? We will give answer to this questions.

There is C, GAMA tables. We will see that how we will use this table for our

Illumination. To find B, BETA, GAMMA, C is very difficult. It is taking very much time

that's why I make a program for my calculator. I am only entering x, y, X, Y, h values

and my calculator giving to me necessary values. In this book I will explain this pr?gram·

also.
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HİGH PRESSURE SODİUM LAMPS

ıysically, the SON lamp is quite different from the SOX lamp ( See fig 1.1 ). This is

use of the much higher vapour pressure in the SON lamp, a fact that is responsible

r many other differences between the two lamps, including the properties of the light

emitted.

The discharge tube in a high pressure sodium lamp contains an excessive sodium to give

turated vapour conditions when the lamp is running. An excess of mercury is also

present to provide a buffer gas, and xenon is included, to facilitate ignition and limit
-· 4 .,.._

eat conduction from discharge arc to tube wall. The discharge tube is housed in an

evacuated protective glass envelope.

High pressure sodium lamps radiate energy across a good part of the visible spectrum.

In comparison with the low pressure sodium lamp, therefore, they give quite acceptable

colourrendering. They are available with luminous efficacious up to 130 Im I watt at a

colour temperature of about 2000 K. The working temperature is 700 centigrade

degrees. They are being used to an increasing extent for all types of outdoor lighting

and for high-bay factory lighting. Special types are used for decorative and accent

lighting.

In table 1.2 you will see that the characteristic values of some high pressure sodium

lamps. •

Principal parts of the SON lamps :

-discharge tube and supports

-electrodes and feed through

-filling

-outer bulb

-thermal switch and I or starting aid ( where fitted )

-lamp cap

•
•
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electrode

discharge tube
of sintered alumina
support wire

ignition wire ••
~

bimetal strip

flexible connection
to allow f~r
thermal expansion

barium getter

E40 lamp cap

.. ~

Figure t.tConstriction of a tubular highpressure sodium ( SON-T Flus) lamp of 400W. :

TABLE 1.1 Characteristic values of high pressure sodium lamps

Kind of lamp Headgear Flux of lamp ( Im ) Min. voltage(V) Max -distance Max diameter . 
(mm) (mm) 

SON 150W E40/45 13500 200 227 92

SON 250W E40/45 ·25000 200 227 92

SON 400W E40/45 47000 210 292 122

SON 1000w E40/45 120000 210 400 170

SON-T 150W E40/45 14000 200 211 47

SON-T 250W E40/45 27000 200 257 I 57

SON-T 400W E40/45 47500 210 283 47

SON-T 1000W E40/80*50 125000 210 390 67

SON-H now E40 17000 200 227 92

SON-H 350W E40 34500 200 292 . 122

( 2) 
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2 OUTSİDE İLLUMİNATİONS FORMULAS AND DEFINITION

x , y : Small x,y are the co-ordinates that intersect of point to illuminate plane of

projector axis.

X, Y : Big X and Y are co-ordinates that one point over plane of illuminated.

le. gamma : It is the light intensity that tends to illuminated point.

H : Big H is the height of the projector.

h : Small h is the distance between our projector and the illuminating place.

E (LUX) : Is the illumination at one point

lc,GAMMA * COS3Q *,FLUX OF LAMP
E(LUX)=

h

Table 1.2 shows that how we find C . If x and y is in which region we are finding

C' values. We are using this C' to find le. gamma from table.

TABLE 1.2 FINDING C

X+ •
•

C=C' C' = 360- C

C' = 180+ C C' = 180- C

(3)



x' = x Ih X' =XI h

y' = y Ih Y' =YI h

x'-1(X'V(ı+y'y'))
_ TAN V (l+y'y')

-1

B=TAN
l+y'Y'

..• ..
l+y'y'••

X'X'
l+y'Y'

l+y'Y'+

2

' ')

-1

- X'(l+y y
p=cos \

I

' '+
l+y'Y'

'+Y'Y')(l +y y I(l+X'X

"
-1 \ ;---ı 2 2

GAMA=TAN V TAN B+TAN J3(1+TAN. B)

-1 TAN! ~N2B
C=TAN

TAN B
/

1
COS3Q=

( 3/2 )

( 1 + X' X' + Y' Y' )

( 4)
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-· THE C AND GAMMA PROGRAM FOR fx-6300G
"? -. A : "ky" ? -. B : "X" ? -. C : "Y" ? -. D : "H" ? -. E:( A IE) -. F : (BI E) -. G : (CI

-1 \ r:
:E ı -.H: (DIE)-. I: (l+GG)-. K: (GI)-. L: (l+(Gl))-.M: COS ((( l+L) + ( HHK/ M)) I V

2 -1 -1
_ HH+II)* cı +GG+(HK ı M) ))) -. N : ((TAN cc v KH ı M)) _ (TAN (Fıv K))) -. o :

-1 2 2 2 -1
T.-\ı"T v ((TANO) +(TANN) (l+(TANO) )))-. P:TAN ((TANNv(l+(TANO

-)) I TANO)_. R: 11 BETA=". N. "B =".O. "GAMA=". P." C = ". R. (1 IV ( 1 + HH +II) xy3)_.

T : " COS3Q" . T .

This program for fx-6300G Casio calculators. The outside illumination calculation

taking very long time that's why ı make this program to find the values easily. In this

programı am entering the useful values x, y, X, Y, h and then my calculator is giving to

me B, BETA, GAMMA, C, COS3Q.

For example : x = 2m, y = lm, X = Sm, Y = Sm, h=lOm

And my calculators calculated that

B = 18.964

BETA= 14.318

GAMI\1A = 23.6

C = 54.256

COS3Q = 0.544

•

•
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4 C AND GAl\ılMA TABLES

Phılıps Lighting B.V
Lighting Design and Engineering centre
Computer Aided Lighting Design

Luminaire ( INR) number : 663

Measuring code
. LVW 4030.

Luminaire type : SGS 202 I T250

Lamu type : S0NT250W
~

Lamn flux • : 27000 lumen

Number oflamus Per luminaire : 1

Power dissioation
. ••watt

..
Total lisht output ratio : 86%
Downward light output ratio

. 86% r.
SLI-factor (road lighting)

. 4.60.
Lengthwise Crosswise

Maximum spacin2 I heizht ratio
. * *.

Lenght Width HO HSO

Luminaire sizes (mm) : '
)

Svmmetrv code : 4

Nl N2 N3 N4

CIE Fluxcode (%) : 39 74 98 100

( 6)



Lmllİ.naire ( INR) number
uring code

Laminaire type
p type

: 663
: LVW 4030
: SGS 202/T250
: SONT 250W

C Plane
o.o 10.0 20.0 30.0 40.0 so.o 60.0 70.0 80.0 90.0 100

I.O 172 172 172 172 172 172 172 172 172 172 172
2.5 172 175 178 181 186 189 191 190 191 193 192
5.0 171 177 181 187 197 205 211 206 208 215 211
7.5 171 181 188 198 212 222 230 225 227 236 231
10.0 172 186 197 210 227 239 248 244 247 256 251
12.5 173 192 208 224 243 257 266 265 268 276 271
15.0 177 203 225 245 262 274 280 293 300 299 296
17.5 179 211 238 262 280 292 297 314 321 317 315
20.0 181 219 251 279 299 311 315 332 338 333 331
22.5 182 227 263 295 318 331 333 347 351 346 345
25.0 182 234 274 308 341 357 367 364 362 360 364
27.5 182 241 286 324 361 377 383 372 376 376 371
30.0 182 249 298 340 379 395 392 376 369 371 370
32.5 180 253 306 356 400 414 395 374 365 369 360
35.0 181 265 324 374 412 422 391 367 359 366 349
37.5 186 287 355 394 417 422 384 362 360 376 349
40.0 194 312 388 412 412 401 364 340 337 356 326
42.5 208 334 425 433 397 343 324 288 272 277 260
45.0 221 368 456 444 670 292 283 244 224 222 212
47.5 233 413 482 445 331 248 240 211 194 191 181
50.0 233 -438 505 455 291 226 209 1781 160 156 150
52.5 241 471 507 450 257 194 154 127 114 116 113
55.0 251 482 512 421 222 133 115 101 93 92 96
57.5 255 507 517 395 175 111 100 87 80 77 84
60.0 277 524 531 369 146 97 82 75 70 67 74
62.5 309 562 517 340 128 88 75' 64 57 56 62
65.0 344 573 499 289 114 82 67 56 49 46 ~51
67.5 350 539 451 229 100 79 65 52 43 38 40
70.0 386 518 375 162 93 75 60 47 38 31 36
72.5 297 681 270 144 84 73 56 42 31 24 30
75.0 175 232 167 85 106 68 50 37 26 17 29
77.5 98 119 58 15 35 80 49 34 21 11 22
80.0 22 31 18 6 6 5 21 21 16 8 16
82.5 5 7 5 4 4 3 3 4 4 4 4
85.0 3 3 3 2 2 3 2 3 3 3 3
87.5 2 2 2 2 2 2 1 2 2 2 1
90.0 1 1 1 2 5 5 1 1 1 2 1
Gamma Plane

(7)



no.o 120.0 130.0 140.0 150.0 160.0 170.0 180.0 190.0 200.0 210.0

o.o 172 172 172 172 172 172 172 172 172 172 172

2.5 190 189 187 184 181 178 174 171 168 166 165

5.0 208 205 201 196 190 183 176 170 165 160 156

7.5 226 222 216 209 199 190 178 169 161 154 149

10.0 241 239 232 222 209 196 181 168 157 149 143

12.5 264 257 248 235 119 203 184 167 153 144 138

ıs.o 288 277 265 249 231 210 186 164 146 137 133·

17.5 307 295 282 263 242 217 189 163 142 132 129 ..

20.0 324 312 300 278 253 224 193 162 138 129 126

22.5 339 329 318 293_ 264 231 197 161 135 126 124

25.0 362 -353 344 314 275 233 200 160 134 126 123

27.5 371 367 361 329 •286 242 206 160 132 125 1ı2 · -

30.0 372 376 375 342 297 253 214 161 131 125 121 '!,.

32.5 364 381 389 355 306 266 222 163 130 125 120 •

JS.O 354 380 393 363 318 284 234 166 130 125 120 .

37.5 348 375 391 366 335 307 252 169 132 124 121::

40.0 326 356 370 364 348 331 274 175 133 -124 121' ·. ...

42.5 276 323 320 363 358 357 302 187 133 124 117·

45.0 231 279 271 346 365 385 334 197 134 124 115

47.5 192 225 223 313 368 414 369 206 136 123 11_5 .

so.o 161 190 197 279 368 442 368 214 137 123 1 l'.2- ,.

52.5 127 156 175 249 367 450 428 216 137 121 111

55.0 105 118 135 218 349 466 449 218 137 120 111

57.5 92 100 111 183 337 473 461 229 139 124 110

60.0 79 82 95 153 316 487 479 243 141 123 lH

62.5 68 74 85 131 303 498 507 259 138 122 "110

65.0 58 67. 81 117 270 486 539 281 134 121 108

67.5 49 74 7~ 101 222 474 548 326 152 119 104

70.0 45 60 72 94 178 413 521 342 167 137 106

72.5 41 55 67 76 188 281 394 273 101 82 100

75.0 39 47 62 99 84 190 257 171 41 31 25

77.5 34 48 75 32 18 84 138 106 20 13 8

80.0 19 16 6 6 8 28 47 33 12 8 6

82.5 4 3
,.., 4 5 8 12 7 5 4 3
.)

85.0 3 2 2 3 3 4 4 4
,.., ,.., 2.) .)

87.5 1 1 2 2 2 2 2 2 2 2 1

90.0 1 1
,.., 3 3 1 1 1 1 1 1
.)

C Plane

Gamma Plane

( 8)



220.0 230.0 240.0 250.0 260.0 270.0 280.0 290.0 300.0 310.0 320.0 

o.o 172 172 172 172 172 172 172 172 172 172 172

2.5 163 162 162 162 161 162 161 161 162 163 163

5.0 151 150 148 147 147 147 146 146 149 150 152

7.5 143 141 · 139 138 137 138 136 137 140 142 144

10.0 136 134 132 130 130 131 129 130 133 135 138

12.5 131 129 127 125 125 126 124 124 128 130 133

15.0 129 127 127 127 127 126 126 126 127 129 132

17.5 126 125 124 125 125 124 124 124 124 126 129

20.0 124 122 122 123 123 122 122 122 122 124 127

22.5 122 120 120 121 121 120 120 120 120 122 125

25.0 122 118 118 120 121 120 120 120 118 122 123

27.5 121 117 116 117 118 117 118 117 116 120 121

30.0 119 115 113 114 114 113 114 114 114 118 120

32.5 117 114 110 109 108 107 108 110 113 115 120

35.0 115 112 107 104 102 101 103 106 110 112 119

37.5 114 107 103 100 97 95 96 100 105 110 117

40.0 113 103 99 95 92 90 91 94 100 108 116

42.5 112 100 96 89 86 86 85 88 94 105 115

45 .. 0 109 98 91 84 81 81 80 83 90 102 113

47.5 105 96 84 79 76 76 76 80 88 100 110

50.0 101 93 79 74 71 71 69 73 84 98 107

52.5 100 90 76 71 68 66 66 69 77 95 104

55.0 98 88 74 66 63 63 63 67 75 92 102 _

57.5 97 84 70 62 59 59 59 64 72 89 99

60.0 96 81 64 58 54 52 55 60 69 85 101

62.5 96 80 61 53 48 46 50 56 63 80 97

65.0 93 77 60 49 43 42 45 52 62 80 94.,

67.5 91 73 56 46 40 38 39 46 59 76 92

70.0 87 70 53 38 30 31 32 40 54 70 89

72.5 70 54 39 28 23 23 23 28 38 54 70
C

75.0 34 29 22 14 11 12 13 16 22 28 30

77.5 7 7 6 5 6 8 "'5 4 5 • 5 7

80.0 4 " 3 3 4 6 4 3 3 3 4
.)

82.5 2 2 2 2 4 6 3 2 2 2 ".)

85.0 2 2 2 2 3 6 " 1 1 l 2
.)

87.5 l 1 l o 5 17 5 1 1 1 1

so.o \ 1 1 1 1 5 21 5 1 1 1 1

C Plane 

Gamma Plane 
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C Plane
330.0 340.0 350.0 360.0

o.o 172 172 172 172
2.5 164 166 169 172
5.0 154 159 165 171
7.5 147 154 162 171
10.0 141 149 159 172
12.5 136 144 157 173
ıs.o 135 140 155 177
17.5 132 137 153 179
20.0 130 "134 151 181
22.5 128 132 149 182 ,
25.0 124 132 147 182
27.5 122 131 145 182
30.0 122 131 143 182
32.5 124 131 140 180
35.0 125 131 139 181
37.5 124 130 140 186
40.0 123 129 140 194
42.5 121 130 140 208
45.0 120 129 140 221
47.5 119 127 141 233
so.o 117 127 140 233
52.5 115 127 142 241
55.0 114 125 141 251
57.5 115 127 143 255
60.0 113 125 142 277
62.5 110 123 141 309
65.0 108 122 139 344
67.5 105 116 133 350
70.0 100 126 159 386
72.5 106 85 101 297
75.0 22 28 38 175
77.5 8 12 17 98
80.0 5 7 9 22
82.5 3 4 4 5
85.0 2 2 2 3
87.5 1 1 2 2
90.0 1 1 1 1

•

Gamma Plane

( 10)



--THE PLAN OF ORTAKÖY MOSQUE

~
'.

Infront of the mosque ( entering place )

Scale= 1 I 175.5
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Back of the mosque (front of kıble )

Scale= 1 I 175.5
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Rıght side of the mosque

Scale== 1 I 175.5
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Rıght side of the mosque

Scale= 1 I 175.5
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The plan of ground appearance

Scale= 1 I l 75.5
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6.1 The İnfront of the mosque (right side)

TABLE 6.1.1 Illumination at Some Points

X
7.02 40 45.46 46.89

6.318 43.02 49.5 50.32

4.212 52.63 61.28 59.66

2.106 62.3 68.32 69.3
y

1.86 3.32 4.98

TABLE 6.1.2 Characteristic Values

10 28klm
H(mh ı m Flux of lam

3 10 o :c

E ( ayefage ) =
' '

' t '

•
40+4•5.A6+46.89+43.02+49.5+50.32+52.63+61.28+59.66+62.3+68.3

•
2+69.3) I 12 =648.68 I 12 =54 lux •

( 15)



TABLE 6.1.3 Some Necessary Illumination Values

B 18.369 18.369 18.369

BETA 8.655 15.2 22.175

GAMMA 20.24 23.67 28.49

C 25.78 40.76 52.28

COS3Q 0.53 0.492 0.435

IC,GAMMA 266 330 385
•

~ ~

B 15.585 15.585 15.585
BETA 8.936 15.678 22.831

'"'
-

GAMMA 17.91 21.96 27.4
.c 30.33 46.25 57.45

COS3Q 0.582 0.539 0.473
IC,GAMMA 264 328 380

B 6.141 6.141 6.141
BETA 9.726 17.01 24.652
GAMMA 11.48 18.05 25.35
C 58.03 70.72 76.87
COS3Q 0.749 0.684 0.587
IC,GAMMA 251 320 363

B -4.8 -4.8 -4.8
BETA 10.315 17.997 25.98
GAMMA 11.36 18.66 26.39
C -65.27 -75.58 -80.24
COS3Q 0.89 0.8 0.68
IC,GAMMA 250 305 364

( 16)



6.2 The İnfront of the mosque ( left side )

TABLE 6.2.1 Illumination at Some Points

X
7.02 39.84 47.9 45.7

6.318 43.33 51.83 46.87

4.212 52.85 60.67 55.87

2.106 I 59.45 69.89 63.61
y

1.76 3.52 4.82

TABLE 6.2.2 Characteristic Values

2.5 ıo 10 i28klm
n o»

x {m) \y (m h {m) I Flux of lam o

E (average)=

(39 .84+47 .9+45 .7+43 .33+5 l .83+46.87-.+52.85+60.67+5 5 .87+59 .45+
•

69.89+63.61 ) I 12 = 53.15 lux

( 17)



TABLE 6.2.3 Some Necessary Illumination Values

B 21.03 21.03 21.03
BETA 8.197 16.07 25.47
GAMMA 22.5 26.24 32.57
C 21.86 38.75 53
COS3Q 0.531 0.486 0.403
IC,GAMMA 268 352 405 .

~~
B 18.248 18.248 18.248
BETA 8.463 16.572 26.198 -
GAMMA 20 .. 24.45 31.554
s: 25.41 43.54 57.526
COS3Q 0.584 0.532 0.436
IC,GAMMA 265 348 384

B 8.8 8.8 8.8
BETA 9.213 17.972 28.2
GAMMA 12.71 19.94 29.44
C 46.65 64.74 74
COS3Q 0.752 0.673 0.535
IC,GAMMA 251 322 373

B -2.143 -2.143 -2.143
BETA 9.771 19 29.661
GAMMA 10 19.12 29.73
C -77.74 -83.8 -86.24
C083Q 0.896 0.79 0.614
IC,GAMMA 247 316 370

( 18)



The İnfront of the mosque ( middle side )

TABLE 6.3.1 Illumination at Some Points

7.02 T 44.59 49.29 43.68 38.2

6.318 I 47.84 55.03 45.99 40.85

4.212 I 56.89 59.49 53.72 35.92

2.106 I 59.23 62.31 58.74 38.4

2.1 4.2 6.3 8.4

TABLE 6.3.2 Characteristic Values

Flux of lamX (IDI IV tın h-(m o
H(m

1 I 1 10.4 15klm

E ( average ) = •
(44. 59+49 .29+43. 68+ 3 8 .1+47. 84+5 5.03+45. 99+40. 8 5+56. 89+59 .49+'

53.72-:t-35.92+59.23+62.31+58.74+38.4) = 790.07/16 -_49.379 lux

( l?·)



TABLE 6.3.3 Some Necessary Illumination Values

B 28.164 29.198 27.667 29.736 27.184 30.288 26.712 30.856
BETA 4.937 14.037 13.929 23.028 22.07 31.167 29.197 38.292
GAMMA 28.55 32.12 30.72 36.95 34.47 42.36 38.76 47.64
C 10.37 27.13 28.1 40.59 41.58 50.17 51.18 56.99
COS3Q 0.546 0.546 0.485 0.485 0.406 0.406 0.346 0.346
IC,GAMMA 241 348 320 413 418 343 418 361
E (LUX) 18.24 26.36 21.52 27.77 23.53 20.15 zo.os 18.05..
B • 25.44 26.43 24.966 26.946 24.5 27.477 24.056 28.024
BETA 5.087 14.47 • 14.326 23.7 22.644 23.025 23.878 39.857
GAMMA 25.91 29.88 28.55 35.29 32.88 41.22 37.64 4·1 .22
C 11.7 30.1 31.17 44.1 45.16 53.58 54.64 53.58

.COS3Q 0.597 0.597 0.527 0.527 0.437 0.437 0.347 0.347
IC,GAMMA 238 340 335 418 407 352 405 380
E (LUX) 19.7 28.14 24.48 30.55 24.66 21.33 21.08 19.77

B 16.29 17.067 15.62 17.475 15.563 17.898 15.216 18.336.
BETA 5.504 15.683 15.418 25.596 24.203 34.380 31.703 41.879
GAMMA 17.17 23.01 22.02 30.65 28.51 38.24 34.82 45.02
C 18.95 43.73 45.15 57.91 59.16 65.81 66.97 70.66
COS3Q 0.756 0.756 0.60 0.60 0.520 0.520 0.408 0.408
IC,GAMMA 229 322 325 390 380 365 390 245
E (LUX) 23.4 33.49 27.04 32.45 27.4 26.32 22.06 13.86

B 5.818 6.253 5.612 6.483 5.414 6.722 5.2228 6.970
BETA 5.809 16.575 16.207 26.972 25.309 36.074 32.975 43.739
GAMMA 8.21 17.68 17.12 27.68 25.84 36.61 33.34 41.18
C 45.1 69.89 71.4 77.49 78.71 80.87 82.01 82.77
COS3Q 0.80 0.80 0.656 0.656 0.590 0.590 0.453 0.453
IC,GAMMA 220 314 315 370 360 358 367 226
E (LUX) 24.4 34.83 28.65 33.66 29.45 29.29 23.05 15.35

( 20)



6.4 The İntront of the mosque ( upstair )

TABLE 6.4.1 Illumination at Some Points

7.62 - 59

6.3 66.67 62.38 47.14

5.4· I 58.75 68.8 63.66 48.3 39.6

4.2 I 59.59 66.3 65.33 50.24 40.37

2.1 I 67.11 67.71 68.79 53.22 41.82 ~ y

2.5 - 7.5 10 12.09~

TABLE 6.4.2 Characteristic Values

X (m) y (m) h (m) Flux of lamp Lamp type H(m)

1 1 14 28klm 250W SONT o

•
E ( average ) =
(59+66.67+62.3 8+4 7. l 4+58. 7 5+68. 8+63 .66+48.3+ 39 .6+59 .59+66.3+

e "

_ 65.33+50.24+40.37+67.11+67.71+68.79+53.22+41.82) = 57.62lux

( 21)



TABLE 6.4.3 Some Necessary Illumination Values

BETA 21.595 28.77
B 23.649 25.494
GAMMA 31.6 37.701
C 44.61 51.906
COS3Q 0.501 0.501
IC,GAMMA 396 429
E(LUX) 28.34 30.7

BETA 14.301 21.756 22.299 29.749 29.338 36.787 ..
B • 19.620 20.766 19.410 21.05 19.155 21.351
GAMMA 24.155, 29.723 29.235 35.881 34.566 41.764
C 37.147 48.381 50.981 57.845 59.722 64.038 -
COS3Q 0.652 0.652 0.55 0.55 0.446 0.446
IC,GAMMA 340 376 389 405 389 351

--E(LUX) 31.66 35.01 30.56 31.82 24.78 22.36

BETA 5.644 13.267 14.611 22.233 22.736 30.358 29.857 37.478 35.032 42.654
B 16.822 17.314 16.585 17.568 16.352 17.828 16.124 18.094 15.937 18.322
GAMMA 17.718 21.688 21.966 28.058 27.750 34.770 33.376 41.033 38.061 45.719
C 18.854 38.387 42.405 53.557 56.104 62.402 64.181 67.948 68.610 71.159
COS3Q 0.779 0.779 0.693 0.693 0.581 0.581 0.467 0.467 0.42 0.42
IC,GAMMA 230 298 316 379 381 386 379 345 372 268
E(LUX) 25.59 33.16 31.28 37.52 31.62 32.03 25.28 23.01 22.32 17.28

BETA 5.79 13.616 14.967 22.793 23.244 31.069 30.457 38.282 35.673 43.498
B 12.464 12.868 12.27 13.076 12.079 13.290 11.893 13.509 11.741 13.697
GAMMA 13.725 18.651 19.255 26.103 26.04 33.53 32.488 40.249 37.311 45.89
C 25.167 47.405 51.517 61.701 64.022 69.115 70.685 73.511 74.573 75.988
COS3Q 0.841 0.841 0.7 0.7 0.618 0.618 0.494 0.494 0.45 0.45
IC,GAMMA 220 274 295 368 371 369 374 338 374 254
E(LUX) 26.43 33.15 29.5 36.8 32.75 32.57 26.39 23.85 24.04 16.32

BETA 5.974 14.054 15.411 23.491 23.872 31.952 31.194 39.274 36.454 44.535
B 4.37 4.5857 4.267 4.697 4.166 4.811 4.067 4.929 3.986 5.029
GAMMA 7.397 14.769 15.977 23.93 24.211 32.274 31.431 39.433 36.642 44.759
C 53.935 72.288 74.894 79.329 80.677 82.340 83.318 84 84.623 84.907
COS3Q 0.923 0.923 0.75 0.75 0.667 0.667 0.527 0.527 0.48 0.48
IC,GAMMA 214 295 294 338 362 360 367 340 378 232
E(LUX) 28.21 38.89 31.5 36.21 34.49 34.3 27.62 25.59 25.92 15.9
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.5 The Side of the mosque ( right side )

TABLE 6.5.1 Illumination at Some Points

X
7.02 40.06 47.6

6.318 42.93 51.39

4.212 52.99 59.94

2.106 62.14 69.3
y

1.8 3.6

ı
2
} TABLE 6.5.2 Characteristic Values

2.5 10 28klm
H(mX (fil) IVlID h (ID Flux of lam

10 o

E (average)= (40.06+47.6+42.93+51.39+52.99+59.94+62.14+69J)'

= 426.35 I 8 = 53.29lux
•

•

( 23)



TABLE 6.5.3 Some Necessary Illumination Values

•

B 21.03 21.03
BETA 8.38 16.417

···-
GAMMA 22.57 26.45
C 22.31 39.38
COS3Q 0.53 0.483
IC,GAMMA 270 352
E_(lux) • 40.06 47.6

•
B 18.248 18.248
BETA 8.652 16.927
GAMMA 20.13 24.69
C 25.91 44.18
COS3Q 0.583 0.529
IC,GAMMA 263 347
E(lux) 42.93 51.39

B 8.80 8.80
BETA 9.418 18.354
GAMMA 12.86 20.29
C 47.3 65.23
COS3Q 0.751 0.669
IC,GAMMA 252 320
E(lux) 52.99 59.94

B -2.143 -2.143
BETA 9.989 19.40
GAMMA 10.21 19.51
C -78 -83.93
COS3Q 0.895 0.75
IC,GAMMA 248 330
E(lux) 62.14 69.3

( 24)



.6 The Side of the mosque ( middle side )

TABLE 6.6.1 Illumination at Some Points

X
7.02 41 47.83

6.318 45 52.39

4.212 57 61.17

2.106 65.77 71.54
... y

2.17 4.34

TABLE 6.6.2 Characteristic Values

2.5 ıo 10 \28klm

H(m)
x {m} \y (m} b (m) \Flux of hım o-

E (average)= (41+41.83+45+52.39+57+61.l 7+65.77+71.54) = 55.21lux
•

•
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TABLE 6.6.3 Some Necessary Illumination Values

••

B 21.032 21.032
BETA 10.071 19.556
GAMMA 23.22 28.41

C 26.32 44.7
COS3Q 0.523 0.458

IC,GAMMA 280 373

EOux) .• 41 47.83

•
B 18.248 18.248~

BETA 10.395 20.148
GAMMA 20.913 26.92
C 30.36 49.52
COS3Q 0.574 0.499

IC,GAMMA 280 375
E(lux) '

45 52.39

B 8.804 8.804

BETA 11.309 21.799
GAMMA 14.29 23.43

C 52.57 69.05
COS3Q 0.738 0.626

IC,GAMMA 276 349
E(lux) 57 61.17

B -2.1435 -2.1435

BETA 11.988 23.01

GAMMA 12.17 23.1

C -80.01 -84.96
COS3Q 0.876 0.73

IC,GAMMA 270 350

E(lux) 65.77 71.54

( 26)
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6.7 The Side of the mosque ( left side )

TABLE 6.7 .1 Illumination at Some Points

X
7.02 40.43 47.91

6.318 43.92 52.47

4.212 54.24 59.96

2.106 62.79 69.72
y

1.89 3.78

TABLE 6.7.2 Characteristic Values
-·v.<'"-

.X (m) y (m) h (m) Flux of lamp Lamp type H(m) I
:2.5 .. o 10 28klm 250WSONT o I

E (average)= (40.43+4.7.91+43.92+52.47+54.24+59.96+62.79+69.72)

•
= 53.93lux
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TABLE 6.7.3 Some Necessary Illumination Values

B 21.032 21.032

BETA 8.793 17.19

GAMMA 22.71 26.91

C 23.31 40.76

COS3Q 0.529 0.478

IC,GAMMA ';.73 358

Eflux) ~ 40.43 47.91

•
B 18.248 18.248

BETA 9.078 17.721

GAMMA 20.31 25.22

C 27.03 45.58

COS3Q 0.748 0.522

IC,GAMMA 270 359

E(lux) ·, 43.92 52.47

B 8.804 8.804

BETA 9.88 17.526

GAMMA 13.2 21.01

C 48.69 66.27

COS3Q 0.748 0.659

IC,GAMMA 259 325

E(lux) 54.24 59.96

B -2.1435 -2.1435

BETA 10.478 20.298

GAMMA 10.69 20.4

C -78.56 -84.22

COS3Q 0.89 0.75

IC,GAMMA 252 332

E(lux) 62.79 69.72

( 28)
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6.8 The Side of the mosque (downstair)

TABLE 6.8.1 Illumination at Some Points

7.02 T 40.42 45.4 41.2 38.9 35.78

4.2 I 45.02 53.52 50 40.23 34.93

2.1 47 56.03 54.23 42.47 33.47

y
2.556 5.112 7.668 10.22 12.78

TABLE 6.8.2 Characteristic Values

X (m) y (m) h (m) Flux of lamp \ Lamp type H(m) I
3 o ı 15 48klm j400W SONT o l

E ( average ) =

(40.42+45.4+41.2+ 38.9+ 35 .78+45.02+53.52+50+40.23+ 34.93+47+

56.03+54.23+42.47+33.47) I 15 = 44.51lux
•

•

( 29)
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TABLE 6.8.3 Some Necessary Illumination Values

B 11.472 11.472 11.472 11.472 11.472

BETA 8.928 17.443 25.235 32.146 38.150

GAMMA 14.5 20.77 27.56 33.92 39.58

C 38.3 57.66 67.12 72.43 75.79

COS3Q 0.755 0.68 0.58 0.48 0.481

lc,GAMMA 251 313 333 371 339

E ( lux) • 40.42 , 45.4 41.2 38 34.78

B 4.3323 4.3323 4.3323 4.3323 4.3323

BETA 9.3185 18.168 26.209 33.279 39.367 •

GAMMA 10.26 18.66 26.54 33.52 39.56

C 65.28 77 81.27 83.43 84.73

COS3Q 0.858 0.765 0.644 0.521 0.43

lc,GAMMA 246 328 364 362 348

E ( lux) 45.02 53.52 50 40.23 31.92

B -3.34 -3.34 -3.34 -3.34 -3.34

BETA I , ~:.5786 18.649 26.851 34.02 40.156
' h

GAMMA 10.13 18.93 27 34.16 40.27

C 70.95 -80.2 -83.43 -85 -86

COS3Q 0.90 0.826 0.689 0.553 0.44

Jc,GAMMA 245 318 369 360 346

E ( lux) 47 56.03 54.23 42.47 32.47

-
p - 
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.9 The Side of the mosque (upstair)

· -~ TABLE 6.9.1 lllumination at Some Points

7.62 .44.63

6.3 45.4 41.2 38

s.4 I 43.06 49.39 48.14 38.s 32.28

4.2 \ 45.02 53.52 50 40.23 33.92

2.1 I 47 56.03 54.23 42.47 34.47
... y

2.556 5.112 7.668 10.22 12.78

TABLE 6.9.2 Characteristic Values

x (m) \y (m)
- - - -~

h (nü
H{m}
\7.02

3 [O 15 48klm \ 400\ıV SONT

E ( average ) =
(44.63+45 .4+41.2+ 38+43.06+49.39+48 l 4+3 8.8+32.28+45 .02+53.52

+50+40.23+ 33.92+47+56.03+54.23+42.47+ 34.47) = 44.09lux
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TABLE 6.9.3 Some Necessary Illumination Values

B 20.608
BETA 26.942
GAMMA 25.8

C 54.66
COS3Q 0.578
IC,GAMMA 362

B 11.472 11.472 11.472

BETA 17.443 25.235 32.146 ~
GAMMA • 20.77 27.56 33.92

C 57.66 67.12 72.43••
COS3Q 0.68 0.58 0.48 ~
IC,GAMMA 313 333" 371

(ıı 8.488 8.488 8.488 8.488 8.488

BETA 9.108 17.778 25.686 32.672 38.716

GAMMA 12.42 19.64 26.96 33.63 39.49

C 47.36 65.28 72.93 77.03 79.56

COS3Q 0.801 0.719 0.61 0.497 0.42

IC,GAMMA 252 ct 322 370 366 338•',

B ' 4.3~3 :1 4.3323 4.3323 4.3323 4.3323.. , r : ·ı-: • '.).

BETA 9.3185', ~'.i 18.168 26.209 33.279 39.367

GAMMA 10.26 18.66 26.54 33.52 39.56

C 65.28 77 81.27 83.43 84.73

COS3Q 0.858 0.765 0.644 0.521 0.43

IC,GAMMA 246 328 364 362 348

B -3.34 -3.34 -3.34 -3.34 -3.34

BETA 9.5786 18.649 26.851 34.02 40.156

GAMMA'· 10.13 18.93 27 34.16 40.27

C -70.95 ,,. -80.2 -83.43 -85 -86

COS3Q 0.90 0.826 0.689 0.553 0.44

IC,GAMMA 245 318 369 360 346

; · ( 32)



6.10 The Back Side of The Mosque (upstair)

TABLE 6.10.1 Illumination at Some Points

X

5.4 I 58.75 68.8 63.66 48.3 39.6

4.2 I 59.59 66.3 65.33 50.24 40.37

2.1 I 67.11 67.71 68.79 53.22 41.82
y

2.5 5 7.5 10 12.9

TABLE 6.10.2 Characteristic Values

1 11 114 i 28klm
Hfıntx· {m) I yJm) \ h {m) l Flux of lam o

E ( average ) =
(58.75+68.8+63.66+48.3+ 33 .15+59.59+66.3+55.33+50.24+32.37+

67.11+67.71+68.79+53.22+35 ..84) = 55.786lux
•
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TABLE 6.10.3 Some Necessary Illumination Values

BETA 5.644 13.267 14.611 22.233 22.736 30.358 29.857 37.478 36.858 44.479
B 16.822 17.314 16.585 17.568 16.352 17.828 16.124 18.094 15.866 18.411
GAMMA 17.718 21.688 21.966 28.058 27.750 34.770 33.376 41.033 39.678 47.392
C 18.854 38.387 42.405 53.557 56.104 62.402 64.181 67.948 69.964 72.17
COS3Q 0.779 0.779 0.693 0.693 0.581 0.581 0.467 0.467 0.39 0.39
lC,GAMMA 230 298 316 379 381 386 379 31\5 31\2 2Wı
E(LUX) 25.59 33.16 31.28 37.52 31.62 32.03 25.28 23.01 20 13.15

-·. ...
BETA cı5.79 13.616 14.967 22.793 23.244 31.069 30.457 38.282 37.507 45.332
B 12.464 12.868 12.27 13.076 12.079 13.290 11.893 13.509 11.683 13.77..
GAMMA 13.725 ·<"18.651 19.255 26.103 26.04 33.53 32.488 40.249 39.028 46.938
C 25.167 47.405. '·51.517 61.701 64'.022 69.115 70.685 73.511 75.220- 76.759
COS3Q 0.841 0.841 0.7 0.7 0.618 0.618 0.494 0.494 0.4 0.4
IC,GAMMA 220 274 295 368 371 369 374 338 339 221
E(LUX) 26.43 33.15 29.5 36.8 32.75 32.57 26.39 23.85 19.37 13

-'·:;..<t·(:f
BETA 5.974 14.054 15.411 23.491 23.872 31.952 31.194 39.274 38.297 46.378
B 4.37,. · A.5857 4.267 4.697 4.166 4.811 4.067 4.929 3.955 5..069.. ,·

GAMMA,. ı'' 7. 39'1:t~ ff169 .. J_Ş,977. 23.93 24.211 32.274 31.431 39.433 38.47 46.591~ ·- ' ..::-· .

C 53.935 72.288 74.894 79.329 80.677 82.340 83.318 84 85 85.186
COS3Q 0.923 0.923 0.75 0.75 0.667 0.667 0.527 0.527 0.42 0.42
IC,GAMMA 214 295 294 338 362 360 367 340 345 219
E(LUX) 28.21 38.89 31.5 36.21 34.49 34.3 27.62 25.59 20.7 13.14

i'
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6.11The Back Side of The Mosque (downstair)

TABLE 6.11.1Illumination at Some Points

7.02 T 40.42 . 45.4 41.2 38.9 35.78

4.2 I 45.02 53.52 50 40.23 34.93

2.1 I 47 56.03 54.23 42.47 33.47

y

2.556 5.112 7.668 10.22 12.9

TABLE 6.11.2Characteristic Values
-
X (m) y (m) h (m) Flux of lamp Lamp type H(m)

3 o 15 48klm 400WS0NT O·

E ( average ) =

(40.42+45.4+41.2+38;9+35.78+45.02+53.52+50+40.23+34.93+47+

56.03+54.23+42.47+33.47) I 15 = 44.5 llux
•
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TABLE 6.11.3 Some Necessary Illumination Values

B 11.472 11.472 11.472 11.472 11.472

BETA 8.928 17.443 25.235 32.146 38.150

GAMMA 14.5 20.77 27.56 33.92 39.58

C 38.3 57.66 67.12 72.43 75.79

COS3Q 0.755 0.68 0.58 0.48 0.481

lc,GAMMA 251 313 333 371 339

E ( lux) 40.42 45.4 41.2 38 34.78.
• •

B 4.3323 4.3323 4.3323 4.3323 4.3323

BETA 9.3185 18.168 26.209 33.279 39.367 .
--

GAMMA 10.26 18.66 26.54 33.52 39.56

C 65.28 77 81.27 83.43 84.73

COS3Q 0.858 0.765 0.644 0.521 0.43

lc,GAMMA 246 328 364 362 348

E ( lux) 45.02 53.52 50 40.23 31.92

B -3.34 -3.34 -3.34 -3.34 -3.34

BETA 9.5786 18.649 26.851 34.02 40.156

GAMMA 10.13 18.93 27 34.16 40.27

C 70.95 -80.2 -83.43 -85 -86

COS3Q 0.90 0.826 0.689 0.553 0.44

lc,GAMMA 245 318 369 360 346

E ( lux) 47 56.03 54.23 42.47 32.47
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