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(Mathematical Model for High Pressure Mercury Lamp)
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The mathematical representation of the voltage and current waveform of the discharge lamps is useful for the
analysis and design of the ballasting circuits. This paper proposes a mathmatical model which has time-rate
change of eletron density in a discharge lamp. Simulation applying the proposed model has been done, and the
results are compared with the experimental results. The two results show good agreement.
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Fig. 2. Lamp voltage waveform of a 100W high pressure
mercury lamp
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Fig. 3. Lamp current waveform of a 100W high pressure
mercury lamp

180 +

140
N

S e
100 ) . .0.0.'15.“5...
"o

60 [/ e

20 | \
. > n . ! 1 i L I l\

7.2 mS

0.8 24 4.0 5.6

I8! 4. 200W 119 282| AiZbo| mE MR vis)
Fig. 4. Lamp voltage waveform of a 200W high pressure
mercury lamp

(415) 21



o] Aal= AEo] 088 i, 100W, 200W F 7 olMe i Ny Ante} HlwEte] T WSO
¢ A9 Aol WE A~ WHE ANG A ugth 283 A% R AF SHowNH 4
o] T 5 e SR @ o2 ugt s 4
2 % o] Wed AYEIARS A
5.8 2
400
350
¥ ool 19 e Het % AR 5z <
AE dESEAE R A0S & £ de w o § e
A5 Al 2Ela o] WY 84S HE g 150 e
_ = 100
571 93 100W-g-e] 319} +&5 3 200W4 50
gko]l J1o) Z~e o] = A Lol S Ao 0o
Fo B T2 F Al sl hoAE e 140 160 180 200 220 240
ViV)
120 6 HZAZA| 100W 09 $250| QIEA =4
A Fig. 6. Relation between the inductance L and the source
3.2 voltage for 100W high pressure mercury lamp at
: rated power
@2%9%%e
2.4 «© %o 250
A'. Qog B 200 /
2 © — e
1.6 o s E 150 <
..v'e"*e "‘c g 100 /
. & D
0.8 [ . go °, 2 —
- e 50
‘l N,
1 i n 1 1 2 1 " (‘
140 160 180 200 220 240
0.8 24 4.0 5.6 7.2 mS ViVl
12! 7 HAHZAl 200W T $259| QeI S
Z1gl 5 200W Dot 250 A7t 2 MNF 915} Fig. 7. Relation between the inductance | and the source
Fig. b Lamp current waveform of a 200W high pressure voltage for 200W high pressure mercury lamp at
mercury lamp rated power
= 1 % eS| Mo ME M4 dZoe| H|
Table 1. Comparison between calculated and measured values
T+ B 100W 200W
= A ] 117.78 91.10
]k (V) Al 2k 2] 124.23 92.44
L 2f (%) 547 1.47
= A ] 0.82 1.83
A F D A xF 2] 0.84 1.87
<. 2 (%) 2.44 2.19
% 4 A 88.82 158.0
4 (W) Al Ab ] 92.38 153.94
2. Z} (%) 4.0 2.58
= A =] 0.92 0.95
< # A s ] 0.88 0.94
1°a 2k (%) 4.35 1.05
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