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Abstract

Development of light sources has been constantly grown after incandescent lamps had been

invented by Thomas Edison. Recently, the eletrodeless lamp is introduced as a new light source of

a high efficacy and long life. But, despite of such advantages, luminaires of electrodeless lamps are

not widely used. It is necessary to develope the design of the luminaire together with light source

development. In this paper, design algorithm of the luminaire that is adaptable to electrodeless lamp
and use Genetic Algorithm as a optimization method to find luminous intensity distribution required

is introduced.

LM &

A5 ol &3 FUL otiEol 187934 whAAT
E 93T Foll EFAIA LA JARE FHem Yo
z719) AdDAd doME 2 £, TaLE] AT
7t diFEelien, FAE olg ZL AF: TLY
FAZ ol vk =919 B B A Hoo|
TN T Y 95 JP € 299 AFE AA
¢ 73T F9(adDe] o MEFeH, FuieA
E AGAaRe duAdgsde Add wet g
Fo Aok AR, ez A2 B 2H7)TF
7T 2971 TE AR AN AR EAFER B
9 7led MFAT, 2871971 EokeA X3 €
ot 297179 A Qlole AMIAY #de AS AF
A &&F7IE o¥7] WEd REFHAME 237)
7o g¥o] g Ak FAF FYS AF SolF 9
oz AZd 4 37] did 7€y =H7IFEE 4
A o Wyo] ojP MEL Fdol gio] 4
A wiFAl o] BastA €k

I 71 BYE ARRE 2717 AT A
e oy FAHeRR: anA] §A den, HA ux
A =979 e BEH AAZE okd, BEH Al
o AP AFH AR 2X: o E=F F
AT LS A 540 o3 nAst o w2
Foll AAjst7] dEo z2H7l7e] W ARl &
ok SAIREL @Ae) =R AAE At d4dd
e 3 oA ¥Rle diE R F, FLolM 2 Yo
HEARR ofa] WiAbEo] WYrhe #Ao] did A7t o

FEol7] dEd Y3k wiEg wEIlde #AE
7Hx 2 el

8RR B 8FE A& 5 Udx, AR Fid o
2 g uids 4] AMe v wsdEY g
o] thekd 4E, ¥4, FHES ZEe ZF T F
A FEe d77F E5Holck T, A =97]
T 24 vFhiEel dist AAATE FE5EF Aol

2 AT AR 394U FAHF 3 g ZeFE
ZH717e B8 dAguES Agst] Yk )
B 4L 7 e ZYF ZWNTE Mdskaat dc

=

O 1 22 MY RHS HH
Fig 1. Electrodeless lamp
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Fig. 2. Reflection, Refraction and Total internal reflection
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Fig 4. Determination of movements of Light photon
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Fig. 5. Calculation of the incident vector
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Fig. 7. Flow chart of the design algorithm
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Fig. 8. Flow chart of the Genetic Algorithm

29 o |

A3t BHE Feoke AL WS RS R 2
B7179 s 2e F Aok A% 2ok B A7E
#3% YTAFE PR £ UE T Py 3o
A BRe 2% 2% Auoldel A4E olgsisich
HYE P42A ASSe] Aolg MY Rolth A%
Aolel o) WrkE A3 o] ZE v 2 2=
BT %2 AT ¥ ASS ¢ A% £ARY Wl
P4 Arske] Aolg WAk s Rolch FAHez
Tae, o ZEd YA AeAels Has S 3
A9 g 7 4 ek

Minimize F=|C,— C, 7
F @999 & ggore EH3gs

Cy : d3te widy FANF

Cs : AEHAT WF FANF

A, iRl A3} e 3 HelEol7] wEol
7 Wiz WHE slob @Ok =¥ 4HLTYEE
Hg37] gaE shiel 2P Qasteg 4(8)
3 ol A W) STAUSE Yokl A WP W
¥ 4 =S B0 ARHoz W HUS B s 2ol
Aasp) 71 SR Hsh A7l B4o] S Zolc

- 41 -



k
Minimize /= glFi (8

H

£ R el e 2
EoRREe Yed £ e e 2Ry s

e 2 £AZLY AH5 PYECR AR
A gueEe HYe $HE ehha ek

© ZuiFe A A% AYS i dojy F
A 4 HEEE W £ de AA F= 3
i3k

@ A7HA Age AREAL vies PEAT A
delE BT & IS Ao HPne B4

Q@ =h3e] FAHl o SR AlEHold e

@ ZEBe A A5 g0l s Aol
g olg® AHeE AN

® 7t ¥ sPwel AANE Aemuol 7 S
® A9 a7t e w7kx QuelA Ouzlx B

>4
6.2 2
& A7 1 24T 359E 71 $T B4
2R7178 Agshas ZelE 2ws17e A7 g

22 AA Sk oka Agedd e FAT 39
o WE AHG AEIt FEHNT, BEY olEF 3
A 2H718E olgste] WFE A4S ¥ 4 Y= Yu

2¢ $A=d5 ¢ Rtk

ANG 4A uFe WAz Zze st
chbsr] mEel wiF AN LTHE B, ek
4 34 Fehol wetd EFo AUE A7 Bast
W, E A5 ol2e Pusel st WF A

2 & S E72A 1 AL A4 Eo
27 @k

dAte 2

20033 AAAA7)&7N
Azg el ofshed

2 At xR
TS FUT ¥BS
AT YL

(1) OIEY, “RHIIER ¥ s
29 LRI HL”, MBUER EHEI?_J M A
89l =2, 2002

(2) 2xjd, “2HPIEZ Wyl Sty 88" CISAL 1997.

(3) L Chen, M Suzuki, T Goda, N Yoshimura, "Luminous
intensity  characterristics  of luminaires: Monte Carlo
simulation”, Lighting Research and Technology, Vol. 30. 4,
1998.

(4] R H. Simons, A. R. Bean, Lighting Engineering, MPG Books,
pp.264, 2001,

(5) OIFE, “HASY JIoIay Yo X HEIH HS9 £X|
29 i SISt S MAEIY =8, 199,

(6] DEGoldberg, “Genetic Algorithms in search, Optimization and
machire leaming”, Addisonr—Wesley, 1989.

(7) 342 94, “STRLD2E", D2 STAL 1996.

_42_



