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Dependence of Round Type Electrodeless Lamp according to Ferrite Core
and Cold Spot Temperature
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Abstract

Generally Lighting system consists of lamp and luminaire. When a fluorescent lamp is installed in
luminaire, power and light output is changed by ambient temperature. Particularly electrodeless lamp
depends on the changes that are mercury pressure with amalgam temperature and magnetic properties
with ferrite temperature. It has finally influence on optical efficiency. In this study, the temperature
change of ferrite and cold spot, vessel are measured at transitional state and then same characteristics
are measured with increase of ambient temperature. At transitional state, luminous flux is related to
temperature change of cold spot that compare with behavior of mercury pressure and light output. At
increase of ambient temperature, we analyzed change that efficiency and electrical, optical
characteristics of elecrodeless lamp are related to ferrite core and cold spot temperature.
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Fig. 1. Cylinder type electrodeless lamp.
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Table 1. Parameter of cylinder type electrodeless
lamp.
outside[mm] 65
) inside[turn] 415
Ferrite
height[mm] 18
initial permeability(ui) 2400
) thickness[mm] 1.2
Coil
turns 17
length[mm] 350
width[mm)] 135
Bulb
height[mm] 52
diameter[¢] 52
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Fig. 3. Equivalent circuit of cylinder type
electrodeless  lamp.

(Lo)st $89 Zet=vlrl A¢ASF kE 7MAE W
g7 fEE AHEsto HET & YoH8L EH
o8 52 AT Y= 19 3a)st Zo] HE
olExojo] 7 ZYe nFH HHE A7tEE
nReo vl 1a o2 B o Felz
o7l AEE HASS 192 X E EHAFY
o] 22t Zow #Asled 2diE Fen ¥
3(byell Mo} o] Eetzvl A3 (Rp)S AFAF k
o o3& nile] ERAFEv AZAE Fxe|th
g 3(b)e Y 3c) 7ol WE=En oy #HE
olExold] 7 ZYE AR dud=(Zue 7
Fa4 woldf 4 ()3} 2ol Yed 5 glx, 247t
¢] R1Z L1€ 4 (2), )2z Yed & gtk o
Loz a9 3d)st Zeo] HE= WU Ha AT
Redl Qe 2LeE 4 (4), B)2 Yebd 5 UHl

Z,= R, +jwL, (1)

(kn)*R k'w’Lg

R =
ECOR g

(2)

(kn)'RIK'L;

= +(1—-K)L
{kn)‘iR}f-{- N v

: 3)

R =R -
Y

o

(4)

L =L+ B 5)
e~ W2L1
T=4%y 28 54 FyFP=x FrlI=

3(b)oll A 9] #H}olE oo 3 RYY AHHE
(Lo)st xgd FA== Egp=vl d9E2(Lp)
ot A% Re)AS Yol #Z FHolE ojgt o}
2§ FEY 3 =540 A& 9FE
gov HFHoz PYAX(Zy)e WIHAA =
o] A7|H 5 F8A 540 dFL v A6l

23 #HzlolEzo 2o o=
zael clgEHA 54

nF Goolq o] AlEHI e dAAA
golEx 2¥IF2E 71¥ Mn-Zn HZ|E,
Ni-Zn #golEet S HEolEZF ot A
2 Fy4 10 kHz oA 1 MHz AloldlA&
Mn-Zn #geo]|E7} AMEE3, 1 MHzelA 15
MHz7}A| &= Ni-Zn #HgleolE, 8]la 1 o]de] F
gpo e §9A HelelErl F2 2ola g
AAZ MHzel A F3sts A4 FA3 fJLoA
= Ni-Cu-Zn, Ni-Zn, Mn-Mg-Zu ¥ Mg-Cu-Zn
59 2A2 A gloen 523 FHF =
o] F% FuFE 250 kHze|=2 100 kHzellA
v A &ro] 10~100  +cm AEQ =HAL 7MA 2
&Ado] Hon L& FEALEEL A& F s
Mn-Zn¥# gte] EE 2 &35 H13].

Ezol= HE HelolEE og 4 (Bl 9
o g AE AT 5 o A7) peE FRE
o]il, N& A4S, H, a ,bE ZZ #HelolES =
o], W7z} 97 et

S4des 2

2
L,= g Hlni
2m a

(6)

208 BAZ YPYxo| HELHP Ho|EF 9
gAu AF, 3de AAFY FAFHFR0
kHz)&= nAoli, FA&L 2k 9ste W3
th6,14]. = sgtolEzolel] 77 Y] QAEH A
(Lox exol ostel wWstae Ae ¢ & Atk
olgig @Yol 77 Fto|E :oje] AHAX(L)
o] Wzt Frhs 2o HiE uieh geo] F2F
B4z Ax 2z 29 Satzvle] AYEA(Ly) A
Fol 4%& FA4 ddh



24 ofttol 250 me SMHs U HI4H

Az EepEul A A
HFYP=zHog L oz L&
B3E 7R 7] d & ¥ 2E0AN F
43 A¢gd olEgdgR Jy=
gholl 28 B

gurd o g olwzte In, Bi, Sn# #2929 ¥+
°§’ﬂ IFEAH FHE 7HAY, ofLd AL o}
eZ71¢43 BEE 54L& 9 EME

°I] ‘I’rE]r gtz =3 £ F7|94Y S4L =
7] A9 E’QE’}M we} FF ol L£E7}
Fdtel uhel oo Fu ol HY AAY
& 58 olu7d nfe 54 4 oM HE
Eo| 7tssA €t olgte 2EF It BE F
SZ7|%te W3l Bt Ay W] FAH
v Zgtzv d9uiA(Le)ot A (Rp)Y #Eacl
o] Huj, F28 FAF Y=ZA o)z ¥ 9
AL oluZe WZo g HEQA YHe 2x¢
Agt, BEY 5L sty 498 5+ AT

3.3 % 1@

Atz ow FEAHY FAF Y= 7E ¥
FPZROGE AAHORE E LxdA FAF
A L4 150 Wi 528 745 gz +F
Fub 250 kHz? 150 We] A2 27t § 4
Zhol g WA HalelE o, WA LEE
Z4% A3 39 40 HEnis) go] A5 F F3

8 F7be ol¥ol AFsEE ¥ 4 Uk o W
AP REE B6TAA, HetelEx mel A%t

d d¥oz A A% PHee exr Fbe

w2} 100.7CAAM =71 ¢+A3 HAdw, WHde @

o] wAbe}l HekolE TolFWe] A&7 o Rl
do] FEHo] T28CE =& LEEAHL By

2§ 50l EEukel o] bgs W Fxmite
dA T2 FAF Y== PF9 257 748

of meh obdz Lo Fud HAFE T
F71del Walsta ojo) weh FEYo] Watdr.
HAFAHoE 508 Fol WA 2=MAsE A
o 2o Fun AAYF £x7F FIFHE /A
stAoul ol 10765 Imo F4& YeEA
71T WY 2x9 Frbd mE F28 74
Sz 543} wwsy] §iste <tAstE F Py

1081

A7) AR w38 =5, #2249 A12E, 20099 129

1o T T T T T 2 T x T T

— s —a
100 | //.,___JF—
20 - '/ -}
al A A a ]
g 70+ f,:/n—-—-'—’ *
R ol f
¢ S0 i
g
8 60- / -

40 |

I —a— Ferrite core
—e— Cold spot

—&— Discharge vessel

30 |

20

V] 20 40 60 80 100 120
Run-time [minute]

a8 4. vigte|lE Fojoh WAy, Wi 2xwsh
Fig. 4. Change of temperature in ferrite core
and discharge tube and cold spot.
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