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Abstract : The ignitability(minimum ignition energy, MIE) of a suspended dust clouds is very important aspect of
technical safety indices. This paper reported the experimental results dealing with the influence of discharge circuit on
the MIE of a suspended dust clouds. The movement of a suspended dust clouds was also observed with the high speed
camera. The Hartmann vertical-tube apparatus(MIKE-3) described in the international standard of IEC and Polypropylene
(PP, 50% volume-average, D50: 76pm) resin powders were used in this experiment. The following results were ob-
tained: (1) the MIE of a suspended PP powder depended markedly on the discharge circuit; in other words, when a
resistor was connected in series with the discharge sparking circuit(RC), the lowest value(31mlJ) of MIE was obtained
for a suspended PP powder comparison with the other circuits(C circuit; 370mJ or LC circuit; 71mJ). (2) the dis-
charge duration time is more important than other factors with regard to MIE of a suspended PP powder.
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Table 1. comparison of discharge duration time and discharge
current among C circuit, LC circuit and RC circuit

Circuit *Eq (ml) T (ps) FHEER (A)
30%% 4.90 [56%*
C 100+ 8.67 256%Fxxxk
300%* 15.7 472xHFFRK
30* 268 16,633 wkkk
e 100%* 49.1 2R gFHAbxx
300%* 86.7 49 2hxdkxk
27Hx* 215 0.0905%%rxkx
RC BoHr* 694.3 0.096%F#xkkx
25248 1,750 0.099 % #skks

¥ *Eg Discharge energy, **: Vaiue of discharge energy obtained by
eq.(1), ***: Vaiue of discharge energy obtained by eq.(2), ¥***Ty:
The average duration time of discharge, *****j: Discharge current,
REREEE Peak to peak, *FFERE Pegk 1o ground
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Table 2. discharge duration time measured by oscilloscopes
and high—speed camera

*Ty (sec) .
Condition
number **Ty (sec) ***Tq (sec)
1st 0.00164 0.00123 100KS,
2nd 0.00177 0.00141 OmH,
PP
3rd 0.00185 0.00171 252m]

¥ *Tq: Discharge duration time, **7Tg: value measured by oscillo-
scope, ***Tg: value measured by high-speed camera, #**#252m):
value obtained by eq.(4)
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