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A Study on Frequency—Modulated Methods for Reducing
Acoustic Resonance in HID Lamp

& #75 A

(Gi-Jung Kim)

Abstaract - HID(high intensity discharge)lamps are high pressure mercury lamp, high pressure sodium lamp and
metalhalide lamp. metalhalide lamp among these lamps has considered to be one of the most effective artificial light
sources and this lamp has good efficiency, good color rendition and good focusing capability. But the shortcorning of
metalhalide lamp is known as acoustic resonance phenomena in the discharge tube when lighted by electronic ballast
and then acoustic resonance cause various problems such as the arc instability, light output fluctuations. In this paper,
to reduce the acoustic resonence phenomena, the electronic ballast was designed by three methods for high frequency
operation with frequency-modulated sinusodial waves in acoustic resonance frequency band. These frequency-
modulated methods are resonance frequency and resonance frequency, resonance frequency and non-resonance
frequency, non-resonance frequency and non-resonance frequency. Experiment results could’t show the presence of
acoustic resonance visually and it proved that the resonance-generating conditions can be avoided by continuously

changing the two operating frequencies in acoustic resonance band (20.59%k ~94.2k%).
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Fig. 1 Arc tube of metal halide lamp (MH200)
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Table2 Specific of MH200W
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Table 3 Value of resonance frequency CHR: Kk
Foedy FRF BTV

20 2059 2090 21.00 2115 2355

2530 2631 2660 2850

40 4180 4201 4230 47.10

50 5069 5262 54.90 59.60

60 60.00 61.77 6750 68.60

70 7540 7781 7820 7893

80 8236 8360 84.20 84.60

90 94.20

4. HXpAetg iz z
4.1 74

Hegdetol=F T L Ay A7 AN SHFH NS
#4877 A8 Agtd $YFYRLE T BWE 3=
g THIIND ot e EHoz HAG Az Ay
o] 8 2= JE=: Agel uwel &8 WFe) gn
IHEE FX37] 4% FENM(PFC: power factor
correction)d 29 HEMMIZ2YY FHEE Age 2~
13ste] PZo ARE TEshe 3HZ B2 A (half-bridge)
AHE 32, 2l WYZE HFAFZ) Y olaveld
325 ag 29 2o FA4An

i PF MH
Rectifier | )| C ] Inverter >

DC-DC 200W

¥
i

Frequency Ignitor

Controller

Y 2 MXH oboje] Fx
Fig. 2. Construction of Electronic ballast

42 FXA et 2y

g depolSP T A AAA 7 23 FH 3
2387 918 a9 2dM AU FAHAEY F
whd g el & %-F % (acoustic resonance) @84S Za
7l 918 HEF AR 2E dASAY. o))
g3y PBAE FAAT7) A WA gAY IERE
oy 35% o

o
to

ko
o
b
do N orlr o

¢

>

623



BEPTIHEE S50CH 124 20014 127

et

13 3. MXIAetyT|e EHERE
Fig. 3 Basic circuit of Electronic baliast

43 ¢lHE FEH=

Wegetols Hxe] HATY FRITIEZE FaA
717) 8t ® 39} FBF 54 ohH (20,594 ~94.24) T ¥
Mgk 270 (78.93KkE, 836KE) ¥ FBEF 17 (78.93Ke)
ob W FRERSFINO4AE) 2dn v]FH FaE 20
(332kk, 87.66k)E Zzt Abgstel YHAnFH AEE 87l
9 WE TEINE 9 45 Zol THIUH.

Veel Veel R4

3 Jhs
05‘ —2 7 j

iR
2151

-S|
e

c4
}r §55
o

Y 4 2vE PEHE
Fig. 4 Driving circuit of Inverter

a9 4H Fo5 ¥Z2E A% eelnisize 29 349
A otA 7)ol YaHsE 220VE ARAFE BWVecD) S
R4, R72 B3t Co2 R} o] Hghe eeln 555
o) AYHgtez AL E R6F C8ol 2T AAFE /A

624

2 AR o] AR ANEL gHoln 2HAYE ¥
A g wEaM Qo EF H31 C49 Coe #HHo] Hof
g3o] AR} ol IR 2151414 &€¥HEE T 34
o £ C8 A= Mol goln 6W WAy FEA
gt ol2Y EFYAYL FA Hol Q5 Ad Hu C3%
Cagtel o3 327} slo) IR 21519 &EF o4 ARG
o]} o] IR21519 FEFIFE (1) ¢ @)% 2]
Rl, C3, C4, C59 32744 938 AA=T Q59 +F
Fa4E RS, R6, CBo 2)3tA AR AT
A= e )

Lax(R+750)-SLALG)

1

= s @A)
84

1.4x(RL+75R) % Gt i

5. d¥dn 2 HE

SgFYPAFL A7 o8] #Z F5E o op=Tt
gobgaA HE A4 wae) $FIIAY] dolue
¥ daE Aztol 102~1z0mg ¥ a9 49 AuE3
294 Holre £AFISFE 1R 39 WZolM F
Po] Yojupr| AR o 76X107° Fete] Fie AE
3 wiPel FE2 ¢ A3 270(78.93Kk, 836ik)S) AZE
2 dge 13y 59 23 FHFHRS 1A (7893t wl
FEEAFINO2 7)) F=ZEH A¥2 3P 6% Zch
w8l EY 2H420(8321e, 8761k WX EH HY
& a2y 794 2o

lS S /
T B
7[ 14 \

/

™ \ \ I
58 v %\ A ‘%
\ \

N Y N N

Freq(p) QN 78,9395 ki
ras(h 1.425 A
prpk (1) 3.84 A
freq() N1 78.9433 k2
S ps maximom(}) 2.16 A

1.1 v oCH
2.5 Vv DC i f ] DCo.84R

560 NS/s

0 STOPPED

(a) 78.93kH:



4-Sep-81
17:60:42
1 4 A
i / Ay VL 1/ 4
/A WVATEA N4
s AWNAR [\
o NN
NI ER YN
A
N
Freq(]) Al 83.6074 kK
rrs(]) 1.364 A
phpk () 3.848
Freq(2) o 83.6483 ki
5 us maxinun(]) 2.13n
.1 v DCn 500 MS/s
2.5 v 0CH  _[ 1 0C 6.04 A o storpin

(b)83.6kHz
a8 5 y=EMe Myoy
Fig. 5 Lamp waveform of voltage and current
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