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Fig. 1. Comparison between illumination and distance at 80, 100, 130, 160cm height with 100W light

Table 1. Coefficient comparison of calculated

equation at each height (100W)

Coefficient
power ::igr: Eom _ atbx+ok ]
(w) il Y i axrex+fe
(Cm)
a b c d e f
80 178.66 -1.22 56le-4 -0.01 2.30e-4 -1.42e-6
100 11734 -0.80 4.20e-4 -0.01 1.39e-4 -8.23e-7
100
130 76.41 -0.54 3.22e-4 -0.01 7.08e-5 -4.08e-7
160 54,75 -0.39 1.99e-4 -0.01 4.24e-5 -2.62e-7
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Fig. 2. Comparison between illumination and distance at 80, 100, 130, 160cm height with 60W light

Table 2. Coefficient comparison of calculated equation at each height (60W)

Coefficient
pave e e __atburod
(W) % DOTER Yot dxt e+
(Cm)
a b et d e f
80 100.45 -0.8 4.16e-4 -0.01 2.52e-4 -191e-6
100 63.33 -0.36 16le-4 -0.01 1.76e-4 -8.48e-7
60
-‘ 130 4208 -0.34 -8.07e-6 -0.01 -8.52e-5 -7.37e-7
“ 160 3229 -0.26 -8.88e-H -0,01 6.04e-5 -5.27e-7
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Fig. 3. Comparison between illumination and distance at 80, 100, 130, 160cm height with 30W light

Table 3. Coefficient comparison of calculated

equation at each height (30W)

Coefficient
o e oo SR L0500 1
(w) € botlom Y i dxrex+1e
(Cm)
a b c d e f
80 3997 -0.37 3.02e-4 -0.01 2.66e-4 -2.08e-6
100 28.88 -0.23 1.7e-4 -0.01 1.68e-4 -1.13e-6
30
130 1752 -0.17 2.6le-4 -0.01 6.46e-5 -4.64e-7
160 | 12.59 -0.1 1.57e-4 | -0.01 3.62e-5 -191e-7
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Fig. 4. Comparison between illumination and distance at 80, 100, 130, 160cm

height with hat-covered light (60W)
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equation at each height with hat-covered light (60W)

Coefficient
P e b - el
(w) © bottom Y T dxtex+te
(Cm)
a b G d e f
80 150.34 -1.54 267e-3 -0.01 3.19e-4 -2.24e-6
100 104.32 -0.90 9.65e-4 -0.01 2.06e-4 -1.40e-6
60
130 56.01 -0.45 3.09e-4 -0.01 1.15e-4 -7.72e-7
160 38.07 -0.15 -3.29e-4 -0.01 1.05e-4 -5.84e-7
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Fig. 5. Comparison between illumination and distance at 160cm height with painted

light (100W)
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Table 5. Coefficient comparison of calculated

(7% 1999)
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equation at 160cm height with painted light (100W)

Coefficient
power painting color a+bx+ox? [x]
(W) of lights T T idxred+e o
a b c d e f
red 48.05 -049 5.15e-4 -0.01 6.99e-5 -4.98e-7
black 50.15 -0.46 497e-4 -0.01 5.35e-5 -3.75e-7
gold 51.35 -042 5.73e-4 -0.01 597e-5 -2.90e-7
100 green 53.07 -0.61 8.0le-4 -0.01 551e-5 -4,08e-7
no painting 54.75 -39 1.99e-4 -0.01 4.24e-5 -2.62e-7
silver 55.04 -047 6.98e-4 -0.01 6.09e-5 -3.06e-7
yellow 68.82 -0.75 1.17e-3 -0.01 5.46e-5 -3.53e-7
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Fig. 6. lllumination comparison of 100W light at each height with different distance from

the center light
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the center of light



152 - KILR#E (H78 1999)

77k 2891k, 2091k, 1081, 56lx, 33kx, 21k, 1x7} Tk 4) 7+S AL 60W AFF
wd 2PoA FY vl ol $X(30W-0)9] 2= 1Y 9= 7k AE Aoz A 6owel HE
e 929 MEZ oz Yehli Uk ATLE A8 A4S AHoRRE WIF AA &
150 700
140 dist 0cm i‘
130 - 600 2
120 f
110 - 500 E
,; 100 ;
‘C‘ 90 A - 400 i
< =
- 80 A ©
<Cn 3z
= 70 13
- 300 o
S 60 °
- 50 1 g
- 200 2
40 £
30 4 dist 50cm E
— 100 =
20 4 dist 100cm
dist 150cm e
10 4 dist 200cm s -
dist 2500  r———— 0
0 4 dist 300cm e T i s © S~ e+ e+ i . e . i, r

-10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170

height from the ground (cm)

Fig. 8. llumination comparison of 30W light at each height with different distance from
the center of light

160
- 2800 ¢
150 dist:0em —— curve of 60w-50 =
——— curve of 60w-100 - 2600 =
140 ——— curve of 60w-150 2
130 ——— curve of 60w-200 - 2400 o
—— curve of 60w-250 -
120 ———— curve of 80w-300 - 2200 =
—@— curve of 60w-0 °®
110 L 2000 ©
x E
= 1004 - 1800 2
< 4
s - 1600 3
© 80 z
€ - 1400 ¢
E 70 o
El - 1200 ©
= 60 =
|- 1000 §
50 2
40 dist 50cm |- 800 “é
30 - 600 ;:‘
20 dist 100cm L 400
dist 150cm
10 4 dist200cm |- 200
dist 250cm Sy >
0 4 dist300em < 0

-10 0 10 20 30 40 S50 80 70 80 90 100 110 120 130 140 150 160 170

height from the ground (cm)
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Table. 6 Comparison of illumination resulted from the calculation method and measuring in laboratory

(60W)
P P2 Ps Pa Ps Ps P1 Ps Ps Value
0,0 1250|2500 15[12515|2515/|0 31253253 e Min | Max
Calculation | 3229 | 167 126 137 14.7 128 28 8 6.7 134 28 |3229
Measuring 323 | 167 12.6 137 12.2 99 238 5 2 137 2 323
Error 0.05 0 0 0 35 29 0 3 4.7 0.3 08 | 005

Table. 7 Comparison of illumination resulted from the calculation method and measuring in field (100wW)

P P2 Ps Pa Ps Ps P2 Ps P9 Value
0.0 [125 0|25 0|0 15125 15|25 150 3|12, 3 [25,3 e Min | Max
Calculation 62 45 30 38 32 26 24 28 32 35 24 62
Measuring 96 60 50 52 55 44 40 50 55 55.7 40 96
Error 34 15 20 14 23 13 16 22 23 206 14 34
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Table. 8 Some characteristics of a each incandescent lamp at each height from the ground
Height Range for fixed illuminating value"” Radius Max
(em) 151x 20l reach to Oix (1x)
130 260cm 205cm 580cm 76.3
100W
e 150 250cm 200cm 600cm 57
160 245cm 190cm 600cm 54.7
60W 130 140cm 110cm 530cm 421
lamp 160 135cm 100cm 550cm 323
W 130 Ocm Ocm 340cm 175
lamp 160 Ocm Ocm 350cm 126
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Fig. 11. Schematic drawing to set up optimal illuminating interval of 1 line system
(100W incandescent lamp - 1.5m height from the ground)
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Fig. 12. Schematic drawing to set up optimal illuminating interval of 2 lines system
(100W Incandescent lamp, Z-type, 1.5m height from the ground)
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Table. 9 lllumination value at each point of Z-type for the optimal arraying of incandescent lamp

(100w)
P P2 P3 Pa Ps Ps P7 Ps Ps
0,0 1.25, 0 250 , 1.5 | 1.25 15 2515 | 0,3 | 1253 25 3
[llumination A 1 5 1 3 10 9 8
effect from B 57 38 15 30 20 10 10 9 8
the each C 4 7 15 3 6 10 2 5 8
lights D 2 3 2 5 8
RESULT 62 45 30 38 32 26 24 28 32
Average 35
Value Max e
Min 24
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Fig. 13. Schematic drawing to set up optimal illuminating interval of 2 lines system
(100W Incandescent lamp, N-type, 1.5m height from the ground)

Table. 10 llumination value at each point of N-type for the optimal arraying of incandescent lamp

(100wW)
P P2 Ps3 Pa Ps Ps
0,0 1.25, 0 25,0 0,15 1.25, 1.5 2515
[llumination A 12 15 12 7 4 8
effect from B 3 8 3 17 10 1
the each lights G 12 8 12 8 10 17
RESULT 27 31 27 33 24 33
Average 29
Value Max s
Min 24
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Fig. 14. Schematic drawing to set up optimal illuminating interval of 2 lines system
(100W Incandescent lamp, Combination-type, 1.5m height from the ground)

Table. 11 lllumination value at each point of Combination-type for the optimal arraying of incandescent

lamp
P P2 Ps Pa Ps Ps P Pe Ps
0,0 | 12,0 | 250 | 015 | 12515 | 2515 [ 0,3 | 1253 |25 3
[llumination A 4 2 2 6 5 4
effect from B 57 38 15 30 20 10 10 9 8
the each C ! 4 9 1 4 6 3 4
lights D 2 3 2 5 8
RESULT 58 42 24 35 28 21 18 22 24
Average 30
Value Mex >
Min 18




160 - KiLizR#E (HM7E 1999)

2 A3YS fEoh 100W JZ3ukS ZHEE 6m
ﬂmi AAege W7t 25 B ¥ WlMe Eot

Zaax e AA EAME wygn TR &
°l. 20| AS BAXE yHITHE 294 BF A
ZAud e ZEA 30~50x(4%.1991) £100%
nEge W) oA ZA} 745t ahzlch 3t
iz FaZEAA 60W JFFS HHe st
o AMgSTHH HA 2ex PE A HYLRF
T EFY F A

FAAAY BEAQ AFF AAY EFI FY
S % JIZAEES ATY FHoE AFF HA
gefoll (Az), &, Eol, AFFY FF) W2 =T
¥ 293 (Modelng) & & A3 offet 2 234E
4& F AT

1. 30, 60, 100W Q! W FA2E AHSZHE 80, 100,
130, 160cmizololl A8t AFHo] FAHCZS
B 25em7FA S 2 300~350cmA H7kA| 9] REX
2 BAd Az RE ZXEEY JYZz R

a+bx+cx?

k2 y:m Ix] & =3 &

Aem, WS TR AWoZRE <
39 719) Fol g 9 o)) ME A% a b,
def ROEYH 7 94 2GS A5
AL,

01~.1 -

Il

4

2. 60We] WAAT 2E HE AFFS AW
ZHE 80, 100, 130, 160cmEolol A A 3t7 23
o] ZAOERE BemPHAOZ 300~350cmA
ANA e ZEXE NG A3 BE XETEE
JNPZZRE Guby v = M— [x]

1+dx+ex’+x*
2§53 dF dgoen, 7ke A$A ¥ A
Axe) 60W 13E3} wiwsiE wf <lFFe] ut
Z Do (0cm)E 12~15MAPE E& 2EXE

Yoy 150emE Ave ARFE 2EA 6

 AZAZYH FEH

A=t A TN

3.100We) MAATF 2] THE MM, &
-

A A (Feg A ¥8), 54, 34, 3
A w7k o] apgetE g Q1FFel AW
BH 80, 100, 130, 160cmEolo] AA&tL Q¥
o] Ao BHE 2B5em7tA S E 300~350cmA| A
A9 2EAE FAS A% BE XERE 1
a+bx+cx?

HEZHE gy vy T —r——————
FE 4 1+dx+ex’+x® [ix]

g fuadd & Ugom, xade Ague 2
& ATANE AATS B RS AAY

30, 60, 100Wel WHATE AHOZHEH 0~

160cmzolol AX3y QdaFe] FHLERH
50ecmZtA 22 300cmA| AR S REAE 4
3 A3 A7 ZHo NHOZHHY AFF
:.—_o] o]:v_.\.L ZAloi_vfr_g zulskg] A8 E <
W AogRE 7 YA ZEFS 9FF F
AT,

H

FEA S o848 A
29 A& 9ke) Rk HwoA AFF
A F3o] doude REAAME 15x9] W
Yol apol7k ot 1 23 o] A7) W
of B AR E ¥ Ulim %?‘é}a
g & doH, FHHEAA e FEAME

100% Y3 2% o2 L}E}ﬁt}.

Nz

P

lo

_10

L 100W Q133 AHO2RY AAEo] 15m,

= 2
9 Az Aoz WEY A% AR A3
J

A ZHA & 4amE JE T



7o) whekoll A AZAfujol A LA 30~
50 (4<% 1991) & 95%0°]4 BrEsk= W) o
N ZAV7F 7Hs s

L 100W Q1333 60W AFFE T3 Z¥H
2 mtAo g AAEE frog 100W AF
Fohe ZHEE 6m 7HAO0E MAEHE o7t
25 B HolHE Hup 45T AA X
FAMe BxFH F59 =], A=Y VK =
AAE T Sid 2w BF dzaule] dg
3 2L A 30~50x(A%191)E 100% TH3t=
e Wl M AL 7hsettt sl E of
U 7Zazdds 60w ¢lFas HAEs £
ato] Ao A ZEA Sy 34 HY
ARFE Y F Aoy 2oh

#nEH

L HH &K, 19%, FEBEDGIRTICH T 555
B4 RFE BARERFEE1995F 2 A
&, HAEYBUERET S B33 E S, TH7E
EREGZEERE ARAKE HHEHHEE,
pp.190-191.

O AEE BLE 5, 199, EERE T REF OO 4
BHEICKS W ENOMBEETY A~ ¥ 2
74 (1)(2) BAR¥ERFSE195FEZHA
&, HAREYBS e S B33 E e, TH7E
ER¥EBFXEERE ARAE HHEEF.
pp.286-2879.

MM EE, A TR, 1995, SEaR GO B4
ICHT 5 WA U7y v xR s EE L
ORIE, HARERZEEINFELZEAE,
H A A MBS AR R e 33 e, PRTEER
i aRe ARAE WHES pplo2-
193,

CEAR A, SHERL, SAYEZE, 191, T2 A
THARIREEPE © A 7 L OBAEE(3) -COnfE -
FTEE DRV ET T YROEER- HARERSR
A0 FE 2BAE, H AL YRGS

242 28Nl AZHIY HL - 16

29| A R EEEHE R, ppl42-143.

Lt H S, AR, 1991, BT v T EH VA

THRAFETIBOWE, AABRERSSE1914
BE2EAE, BALMBERG S S0 EeA
R R Eralii 2L g, pp.144-145,

ALEEE, 4RO, HEE AARA8 1990, A

TR R TIEC B 50 L O R oARR|
H -#EHEOM RS o iet-, AARRE
RESEI90FE 2BRE, AALYRENES
EEBHEE AR EHEEEE, pp312-313.

SRR RS L TR, 1982 REoT

B OREIERAOTE(), BARLYREHE
B £ a#HE R, pp36-37.

TR OB 1982, AL EA WGBS T L

F5 b~ bo%E, BAREMREHEGTS 24
R ErafiE B 4, pp92-93.



