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Ignition Hazards of Hydrogen-Air Mixture Caused by Spark Discharge
with Switching in Radio Frequency Resistative Circuit

by Tatsuo MOTOYAMA*

Abstract; With a progress of electrical technologies, radio frequency circuits including high fre-
quency components are applied to electrical installations. Some of them are used in hazardous
locations where explosive or inflammable gases exist: as a result, ignitions of the gases may be
induced by a spark discharge when the radio frequency circuits are switched on or off. However,
experiments on their ignition hazards are scarcely carried out and problems of the ignition are
often discussed to design the high frequency electrical installations used in hazardous area.

The purpose of this study is to clarify experimentally the ignition hazards of inflammable gases
caused by spark discharges occurring from the radio frequency circuits. Based on the experimental
method of IEC 79-3 already recommended, experiments are performed to investigate the ignition
hazards of a hydrogen-air mixture due to the spark discharge. A high frequency circuit used in
this experiment is a 5052 resistative one consisting of a co-axial cable, resister of 502 and power
source of 1 to 1000 kHz in frequency. The circuit vdltages supplied for inducing the ignition of
a hydrogen-air mixture were examined to determine a correlation the minimum ignition voltage
versus the frequency.

Results obtained from experiments indicate that the ignitions of the hydrogen-air mixture
caused by spark discharges depend primarily on the frequency of the power source in the resista-
tive circuit. It has been clarified from experiments that the minimum ignition voltage increases
gradually with the increase of the frequency, since the duration of the individual spark discharge
decreases contrary to the increase of the frequency and that its value at 1000 kHz is 80V in
peak voltage. Furthermore, the experimental results suggest that the ignition is induced by a
few sparks repeated under the condition of the frequency over 50 kHz.

As described above, higher voltage and several sparks are required to induce the ignition of
the hydrogen-air mixture in the high frequency resistative circuit over 50 kHz. In this paper,
experimental data and fundamental factors are presented to evaluate the ignition hazards in the
high frequency resistative cirucuit. ‘
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Fig. 2 Scheme of the |EC-type breakflash apparatus
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form
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