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Basic Study of Intrinsically Safe Circuits for Methane-Air
Mixtures under Hyperbaric Pressure

Ryuji TANAKA*

The minimum ignition limits in low-voltage inductive, resistive and capaéitive circuits are determined
under hyperbaric methane-air mixtures using the IEC-type spark-producing apparatus.

In inductive circuits the minimum igniting current decreases with increase of the pressure and reaches
the lowest value under a certain pressure each depending upon the circuit inductance, and after that
the m.i.c. begins to increase with the pressure. Particularly with the circuit inductane of 1H, the
m.i.c. in the range of pressure examined is shown to be larger than that under the atmospheric where
the pressure exceeds 10kg/cm? in gauge ‘pressure.

In resistive circuits, the m.i.c. also decreases at first with increase of the pressure and the lowest
value is attaind under the atmospheres of some 4kg/cm? Following that the m.i.c. increases with the
pressure and gets into a region of “plateau” corresponding to supply voltage under the pressure of 10
kg/cm? or more.

The minimum igniting voltage of capacitive circuits, however, is shown to decrease monotonously
with increasing the pressure, eventually arriving at a certain constant value corresponding to the
capacitance, which is smaller than that under the atmospheric. The constant values seem to be attained
again under the mixtures of 10kg/cm? or more. ’

Finally, some problems are discussed on designing and tfesting intrinsically safe circuts under
hyperbaric mixtures.

Showering discharge durations with the pressure under particular inductive circuit conditions are

appended.

*.mmeyem  Electrical Section
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Experimental layout for determining minimum igniting
current under the hyperbaric methane/air mixtures.
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Fig. 3 Inside view of high-pressure vessel.
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Table 2 Selection of class of intrinsically
safe circuit corresponding to range of hyper-
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Fig. 19 Criteria for designing intrinsically safe
circuits in hyperbaric explosive atmospheres.
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. Basic Study of Intrimsically Safe Clrcults for Methane-Air Mixtures under
‘Hyperbarlc Pressure

R. TANAKA

Research Report of the Research Institute of Industrial Safety

RIIS-RR-17-7, 1~14 (1969)

The minimum ignition limits of low-voltage inductive, resistive and capacitive
circuits are determined under hyperbaric methane-air mixtures (0~15 kg/cm? in
gauge pressure, 8.3vol. %) in contrast to those under the atmospheric mixtures,
using IEC-type spark-producing equipment.

Some problems involving designing and testing of intrinsically safe circuits
under hyperbaric environment are discussed.

Variations of showering discharge duration with increase of air pressure are

also investigated as an appendix.
(2 Tables, 201Illus., 2Refs.)
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