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Electromagnetic Field Analyses of Electrodeless Fluorescent Lamp

Kwang-Soo Kim, Jong-Chan Lee, Yong-sung Choi, Dea-Hee Park
Wonkwang University

Abstract

The electrodeless lamp is intended as a high efficacy replacement for the incandescent reflector lamp
in many applications. but Increasing awareness of electromagnetic compatibility(EMC) issues in lighting
application, the problems of interference generation by electrodeless fluorescent lighting system have
been highlighted. In this paper, Maxwell 2D finite element analysis program(ansoft) is used to obtain
electromagnetic properties associated with the coil and nearby structures. and also evaluated Flux, B,
H, by changing the input current.

Key Words : Electrodeless, Electromagnetic compatibility, Finite element analysis

o.
LM E 2AF PAdTE 43S 2E okz WA Y=
BHZ HPAEe) gHe 2o Fndo]a] RF of BlE A7l AU E FHE] AEe] 41,
%a}_z_n}% A7 7F BAR, e Fuie) A A w3e A FHREZNH 28 AAL F
I8 garsty] YEME © slx A ool wach Aen, E3d AT &do] @yl HEe ;R
Rp_zrg} g. DA77 Y3 Fze] BT o E2&3t= 7|d7t Eh
A9A wiye] we 717 Zalst w4 o 2w 2 dve A79 FAT €392 $AdE 9
el %ww, Az71s QA fel FRol = e = mdel Aap AgecldE F3tel Bulb
8] A& 7FAZ e EMI(Electro-magnetic Wl A 34E Ay sS4 nsAc
interference)o] W# IHAo] Hasdjty FAF 3
BAZ A FLL X Yo slx BF, spx 2. Al 3
¥R, R R A s % 9, s T 2.0 X WA 2 AIEH 0| M

5ol 2 A s,
29 19 @t $E2Y Yo dd A

ofE & ¥]E & AX ) B3], n i oA BEXE dutyoz yeiWth. 3de A 3ol
FREE BAE ZUPo) LA T Exs A, uiRF £ Fo] W] A&k, AFH
E AR FE o]fstd JduRS BFE=u o) 29 QA S0 HAA FAH )RS A

o

=

5.
del A71He g Age Has Fas gz 7 AP WA N E A4 e w4 B
AR olE e Be Bu% se wat gou ¥ WA Eh =2Y Feel YRIT AR

_67_



e g8 A Rtz 9FL Fo] Fozvt
7b 345 o)y 2AF UVZE Bulb¥o] ¥
Hoizl % T FEBA A FAdel EAd
th1] A% A= JHQL-85)9) 779 Parte
oAkl FEAHA FENA EMIE FHA3H87)
A3 F58kA AAHUT[3]

(a) (b)
38 1. 29 R AAEADY MAGA)

SHa) A EZ S AF F BHE=(b)

PX YRol= Ity £ Fdax Jha7t B
Jd sz, IYE FEE7 9 &4 7=
(Re—entrant)i Heje FE Zde HEolE
F95 43 Fo=2 9 153 A= AANLH, 1
Fa 24 329 dF sHodm, "o &l Fof
U Pz stozo HxA WES %y & g=
FAe A HAE s giok £=F Zdo] FA
Ade HetelEE AABA QlE Heat Pipes x‘jx}
Al WAbe] o Zepzel whAL Ale] RAsE 1
29 & ol Fe] ZUXNZ LT3 14%0}7]
A5l dHzgo] & AAE AHE T[4 2
o}, EMI(Electromagnetic Interference)& HAZ
Z0]7] $8)A Parasite coil& MAF T 3
e Wy AHgEd AAdde dEE FA ¥
AAE FEAHLZ AHAdle WSS HEH
AckB] 1Y 1b)e o & AFY FZ Yid
A ARA A S 27 A 153 259 3%
9 BF AFes ABUo)ME7] 9§ Layoutol
o} AZ%RE EHE ol Hete]lE, TY, Bub
2 8fx] sHojdrh

22 AlgaolMd =AH

2% 1 (09 Layoutdlr 9Ze] e A=
gtolzel AL FYR UL, FolE AL
Jole) Bl ERE o] 10008 Mn-Zng AME3
o, AA4A Mn-Zn F9& 153 24 & 299
AL FER PR, AT fHde ¥ FALy
v f@go| 7 55 19 AL ddsdc 2
o 9w FRA YL EFrte 4Y Fa5
T 2.65MHz, 1@l 9498 AFE 0.0l4, 0.054,
0.1A2 @3si7te] A& AARE, A4PE &
Ag B2 F71H 22 Parasite Coilg 24
& AzHA 543, o9k FHE EMI &4, 182
AT UH9 st2o fed d e A4 A
gFoln, & Al gelo] el = HE3A st

23 AlgdolMd 488 U X

a9 2 (ae 988 AFE g
82 2¥E O¥eg, HelolEg 2 =3
U3 #A3y] fgtd mnog Aﬂﬂ—s}ﬂl z}s}‘ﬁ
28 (b= o A 4 ZAAZ FHS
Ehdie], dlglolE W e} Y FH o T UA
AT HEE BAET

:L.

&

N{o
IR

O 2. AAA gAY 82 £
AL 4= (0.05A)

[

18 58 € A% Fojzg FAAA FR
gFoz FHAMe 4¥F EHoZ WAES ¢
T A3, A71FH 3 AAA dAze Aol F
AelM dizteoz A WANRE HUF F o
53] dAE melxE 983 AAARAM B o}

- 68 -



Ugl yrzg SA94 2Z7 HAdso] Yo
ZFARAA ARA AAHE TS e Ho
2 a8

3.8 ¥

3.1 Flux &%

Flux 1,2, 3 (1=0.05A)
8.0E-08
6.0E-09
£ 4.0E-09
2.0E-09
A
0.0E+00 £ ;
0 20 40 60 80
Distance [mm]
—Flux 1 - Flux 2 -—Flux 3

O 3. AxA AEHelAde z& B E (0.054)

a9 3 ad 29 41,238 A4A =
of ZAAM rgo R ol AT 2L B
Xxolth xF& GAE HolZoA oz g
A (mm)E Yl yFe A& A7) (WD)
g YEbdTh

A 1% 7122z M Flux 19 FAL <
mm 7HA=(F Ax Zolx) ARp&o] 0F
o7t 2 A Zojeh mUe] AAUE F2AA F
A3 Z7te F AFAAA r BFge R T

2, Flux 39 FAN A&9 A77} @dd & 3
AlA Mg ER xFADN yFoz dojAs
s Zaye ¢ 4 A

32 HW2lo|E9| X& UKo Bue XA Zx

Y 4@ 4zZte] A 1, 2, 3% 7IFEer &y
& #gtolE ol A&LUEB [Wb/m2]e a71&
vebdt, 28 < Mag B 1(AH 18 718)& 59
qY AF, Fo4F, Hedo)E v Fag gro] Zrzt
0.05A, 2.65 MHz, 10009] Z3A 245 et
o)E Fol9 A4 W=7} o 3.30E-04 [ Wb/ m2] A
9% ¢ 4 A3, Mag B 3(A 38 7IE)INE

29 39 Flux T4 FAMY Bgoz FAdA
7} ¥ 3t 330E-04 [WB/m2]1HEE JeEN L,
Az Z 24 E gto] FA3 TAFSE ¢ £
3tk

MxgB 1, 2,3 (0064 MgH 1.23 (F0.058)
40504 100
ﬂ 7 5 0
30604 7 v
E 1 ;,: 3 | Em N
S20e04 7 < ;
] [ Two I‘b
! | D~ \.
/ 4 7 P 2. \\
0.06800 = 0
0 2 44 & » 0 2 2 4] ®
Ostrcs () isaree [rmd
—MgB1 ~MgB2 ~MgB3 —MgH 1 MgH2—MgH3

() (b}

a3 4. AlgelE Foj &= BlWy/mia)eh
AAZE HA/mlb) (0.05A)

(b)e sietolE HZole) AAZEH [A/m]d 2
712 JYEPATth Mag H 3 2= & E3 2 =
A (48 AF, F94, HeolE vjF RS gol Z
z+ (.064, 265 MHz, 1000)°lA =7 HY A7)e
7Rl 7 & g AR, 2o FA A
=09 %2 /K= A4YU= B vd AES o
I USE HAE

33 92 MFol o Flux, Mag B, Mag H

Pux Lire 1) MegB (Lire 1)
1.85-08 80E-04
1.56-08 n
6.0E-04
1,608 0.1
o
3 £
2 9.0e-08 §4.CE—()4
= r' 005
6.06-09
20604
3.06-09
oot
[
0.06400 0.0400
) 20 0 0 80 0 20 4 [2¢] 80|
DOistaros (mm) Ostaoe (mm)
—01A--0.06A 001 A 0.4 A 005 A -~ 0.01 A

(a) (b)

_69_



Mag H (Lire 1)

25

20 [\
ST
15

H [A/m
)

o
e

Distance (mm)
—0.1A—0.05A ~—0.01A

(c) 2ol AA Z= H +%

a3 5. AF WHite] g Flux(a), #ete]E Fo
9 A&Ax Bb), AAZ=E H(c)y) £X

a2y 58 48 AFE 0.014, 0.064, 0.l14A=
WatE $1¢ 9o Fluxst sletole ol A&
9 B, AAZE HY 2EL ved a3l

A9 PN AF7 0.06AX Frge] el
Flux ¢ #A&43% Bagla AAZE Hrb A
o2 FES 2 £ 1, BEF o o9 F4
naod g8 AFs 01AY o Zz 15E-12
[ WB], 6.7 [ Wb/m2], 24 [A/m]e) H1 3%& B
#rh

4.8 2
£ d7e A7y FUT Y3 YT WA 2
AA7H YARE HHE NBAINE Fae A

HEgoew, AAAE Mn-Zn #lelE(M F24&
gk 1000), ¥4 Fosesk 94¥ A{FE TG
(2.65MHz) ¢+ 0.014, 0.054, 0.1A= 3w,
SHE mo] L Bronze, 281 HEolE FH
ZANE=153])e 242 FHUAdLE = AH
dtal d4F &E Fol AEAIEE AT

D AR AgHA Sy A3t el
2y F9e FYsA AAA Y49
AL AWE Fo|ZE FAAM AL o
SANMe] AF EHOD PARE ¢ + AN
2) WA ABeold Flux ¥EE o 6 mmr}

Ae(d A= FolZ) Y7t 0& FAsT7L A4
A FZojsk ZAol AAJYE H2AA FH3) Ft
T F AAANN r e djAFE AT &
T AN

3) HEeolE Zoje) AA ZF= He 7HEAHAA
VR 2 #e %3, 3o FHAME 09 #E Ut
A g, ALAE Be o9} gz FAoA
7 2 e YR

9 AABES AAZEE 2o do) W) F4)
Z35 o A B Y42 welFel Fa

Atk

5 47 AF7 0014, 0054, 0.1AZ F7 & 4
Flux, #lg}o]E 3ol AAZE H, =lge]E 39
A&d= BE 4¥ Ase vldsto] Az F7b
don, 25 o Fojo] FA HIfAM Ay A
F7F 01AY W zZtzb 15E-12 [ Wol, 6.7 [ Wb/ m2],
24 [A/m]9) AL 7hde] A AT

2o 29

{11 D. O Whammby, “Electrodeless lamps for lighting: a
review”, Sclence, Measurement and Technology, IEE
Proceeding A, Vol. 140 Iss. 6, Nov. pp. 466~473, 1933.

[2] B. Cook, “New developments and future trends in
high-efficiency lighting”, Engineering Science and
Education Journal, Vol. 9, Iss. 5, Oct. pp. 207~217,
2000.

[3] European Patent Application HO1J 65/04 922012133

{4] European Patent Application HO1J 65/04 92200130.0

[6] H Chandra, “Mitigation of Electromagnetic
Intergerence in Low Power Compact Electrodeless
Lamps”, Industry Application Conference, 19%.
Thirty-First JAS Annual Meeting, IAS'%,, Conference
Record of the 1996 IEEE, Vol. 4, pp. 21%4~2200, 19%.

[6] V. A Godyak, “Radio Frequency Fight Sources”,
Industry Application Conference, 2000. Conference
Record of the 2000 IEEE, Vol. 5, pp. 3281~3288, 2000.

[7] International Application Published Under The Patents
Cooperation Treaty HOIF 65/04, 61/48

[8] James T. Dakin, “Nonequilibrium Lighting Plasmas”,
IEEE Transaction On Plasma Science, Vol. 19, No. 6,
Dec. 1991

-70 -



