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Safety for Electrical Equipment under

Artificial Environments

—Ignition of Flammable Solid Materials by Low

Voltage Capacitive or Resistive Sparks—

By R. Tanaka* & K. Ichikawa*

In the previous report, the authors described the result of ignition limits of the flammable solid
materials by inductive sparks in oxygen-enriched atmospheres.

In this work the ignition limits by capacitive or resistive sparks have been determined.

The experimental technique used was essentially the same as already reported, except that the
spark producer was the Intermittent Mk-II apparatus. ‘

Oxygen and the mixture of oxygen/nitrogen or oxygen/helium, each pressurized up to 1.3 MPa, were
used as the test atmosphere.

In the capacitive circuit, the minimum igniting voltages were measured by varying the circuit capa-
citance between 0.34 u#F and 50 #F : in the resistive circuit, the determination of the minimum ignit-
ing currents were made with the supply voltage of 15 to 300 volts.
~ Almost throughout the experiment, the flammable solid material was the Japanese paper.

The effects of percent oxygen and total pressure of the test atmospheres on the ignition limit, have
been investigated in different circuit conditions.

Combination of oxygen concentration and total pressure of oxygen/nitrogen or oxygen/helium mixture,

which gives the same ignition limit as that in atmospheric pure oxygen, is also illustrated.

* mas®w Electrical Research Division
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Table 2 Values of 2 and # in equation (1)
X (D) DkLnofE

Specimen- Atmospher \ kR l n
Japanese 1009 O, 0.644 | 0. 53
60% 0,—40% N, | 0.959 | 0.51
paper 609 0,—40% He | 1.333 | 0.56
PVC film 100% O, 0.820 1 0.48
Cotton fabric 1009 O, 0.989 | 0.47
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Ratio of minimum ignition current in
60%0,/40% inert gas to minimum ign-
ition current in 100% O, atmospheres,
at various pressures.
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: -pressure on minimum ignition current
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Fig.15 Influence of percent oxygen -and total
pressure on minimum ignition current
for Japanese paper by resistive sparks
in ‘0,/He atmospheres.
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Safety for Electrical Equipment under Artificial Environments.
—Ignition of Flammable Solid Materials by Low Veltage Capacitive or
Resistive Sparks——

R.TANAKA & K. ICHIKAWA

Research Report of the Research Institute of Industrial Safety, Japan
RIIS-RR-26~2, 1~11(1977)

Continuously from the previous report on the inductive spark ignition, the
ignition limits of flammable solid materials by capacitive or resistive sparks in
various circuit conditions under pure oxygen, oxygen/nitrogen or oxygen/helium
atmospheres are described.

Specimens used were a piece of Japanese paper, cotton cloth and PVC film,
and the test atmospheres were pressurized up to 1.3 MPa.

Influence of oxgygen concentration, total pressure, and capacitance of the capa-
citive circuit or supply voltage of the resistive circuit on the minimum ignition
limit are investigated in details. (2 Tables, 17 Illus., 6 Refs.)
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