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(Interior Lighting Calculation using Monte-Carlo Method)
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Abstract

A computer program to calculate the illumination distributions of a room interior was made. The
room has a light source with arbitrary intensity distribution. The program follows the paths of the pa-
rticles from the light sources, and the illumination distribution is calculated by repeating this following to
many particles. Monte Carlo method is applied to the decision of the direction of the particle from lig-
ht source, and the new direction of the reflected particles.

Making simulation program on this basis, illumination distributions were measured for various light
sources and wall surfaces to certify the calculated results. As a result, it is known that the calculated

distribution would be correct if the size of the light source is sufficiently smaller than the size of the

room.
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Fig. 1. Light distribution photometer

1o f m =
o
2
=
a2
tio
A0
23
>

gy
l‘m’

to X
5~
ok
L)
1o

e W

=

=

2l

(343) 21



2 0
120 [ N —F =N (]
NI CARNG
s bl NS O
[¢}]
= e < /\L N
o B ' N a
0 60 120 180 240 300 360
Phi a) HYAF
180
-
120 _
o L
- -
q’ -
= s0
0
o 60 120 180 240 300 360
Phi b) &= A
180
120 N
(@] b~
°© 0 - 10
L 10— 70\_4&__*_____
— 60 xo 20
:__/f‘ 47<:1\\\:::_"///
ol ey RYDE NERE R Lﬂ/
0 60 120 180 240 300 360
Phi c) ¥3%

a8 2. 2 #He SEER
Fig. 2. Iso-candela diagrams of each light sourc-
es

ol BHe dorh

FAARE REAE o83y, I 2%
Ho A FLAR FHA Alo] Ao AHE F
|1 W] Fx I1E ¢ F d(g9As
W) AAl o] WHE Yol thatn 4R
3, FAA7)Y 108 A=ddX s A
BPog B F Jorghd B AFdqMes 20cm
olatel @718 7H BALE AT
ol ot Wi FHZAHFAE A Fste], AW HA
Fyog Asted WA YA el o] FA
AT F, 4P 2183 FUES HFEE
=339k SAARAAN At dwEo] 9
gL WAss gt FUsL 25 AF
AgzA7ie oz HF3Yh

WBEHE she] 2 BFo el BERIEE T
& Fe] F4& Fe

A
o, ok glo

U TR

22 (344)

RO LHEEC =4

Tabel 1. Specifications of the light sources
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Table 2. Reflectance values of the room surfaces
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Table 3. Conditions for calculations and measurements
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Table 4. Values of the floor illuminations
N ) A A A(EE 11mE YRS ) N
TEE RS AA 500 1000 | 5000 | 10000 | 20000 | 50000 | - T¢%)
B #F x| 285 284 284 284 284 284 284 284 0
A A o x| 408 635 492 470 437 423 420 418 25
H & x| 145 33 104 122 127 135 139 138 48
# A x| 281 19.3 473 3.87 3.46 3.13 3.02 3.02 7.3
3 # x| 503 502 502 503 503 503 503 503 0
A o x| 640 973 771 707 670 667 660 659 3.0
H 3 2 x| 320 139 251 285 299 312 311 308 3.8
# A =] 200 6.99 3.07 2.48 2.24 2.14 2.13 2.14 7.0
B # x| 455 449 449 450 450 450 450 450 1.1
3 o x| 574 883 688 652 607 597 595 586 1.4
= H & x| 285 139 229 250 270 270 274 274 3.2
ZF A =| 201 6.34 3.01 2.61 2.25 2.21 2.17 2.14 6.5
B @ x| 281 272 272 272 272 272 272 272 3.2
A/ o x| 1957 3258 | 2431 | 2331 2206 | 2086 | 1988 | 2013 2.9
# 4 2 A 6l 4.72 31.0 34.3 45.4 45.5 49.7 52.2 14
F A =| 321 690 78.4 68.0 48.6 45.9 40.0 38.6 20
3 #F x| 105 125 123 123 123 123 123 123 17
o 4 o 2| 142 381 245 214 191 177 174 175 23
4 2 7 66 0 39.5 52.9 64.9 62.2 70.5 74.5 13
@ A =| 215 - 6.19 4.04 2.94 2.84 2.47 2.35 9.3
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