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Study on Maximum Safe Gaps with Propane /Hydrogen
with Air Mixtures.

Heizaburo TSURUMI*

‘According to the study on the measurement of experimental safe gap with Propane/Hydrogen with
air, the behavior of safe gap of this mixtures that is very few reports which give scientific support
to at present is concluded clearly as to be discussed in this paper together with each chapter-.of this
report.

The outline of this report will be described below.

1 Experimental safe gaps with 25mm flanges were determined in a standard spherical vessel and the
parameters of the experiment were the concentration of the mixtures and the gap widths.

The vessel was made of stainless steel and the internal volume of vessel was 20cc, As .ignition
source, electric sparks were discharged between the electrodes of an ignition plug in the center of
the vessel. Useing the ion probe, it was determined whether gas ignition occured outside the chamber.
2 The experimental safe gaps largely depend on the concentration of Propane in the mixures.

It is said that the effect of a small quantity concentration of Propane in the mixture appeared sensitively
to the increseing of experimental safe gap width and from this results of experiments it should be
said that the explosion grade of the mixtures depended sensitively on the concentration of Propane in
the mixtures,

3 -According to my observation of this study the curve of the experimental safe gap with this two
components mixtures are not linear line connected with safe gap width of Propane and the safe gap

~ _width of Hydrogen, But the clarification of this growth mechanism is not clear yet.

4" Fundamentally, in the behavior of the safe gap, there are many factors by which the probability
of ignitions are influenced severely, therefore the percentage external ignitions curve . on various
concentrations mixtures was not the same figures in the range which became the purpose of this
'study By this reason, it is impossible that the statistical maximum safe gap can be obtamed theore-
tically by the same formula without experiments. ;

5 The relation between the safe gaps which measured on this study and the stoichiometric concentra-
tion of the fuels are closely related under the range of the fuels ‘belonged to. the first grade of

. explosion. And the relation among those quantities: is below,

Safe gapcc Cit' »
. There are no doubt many other problemes to be considered under this- head which I can not take
up within the limited scope of this study.

* fb2#f%e# Research Division of Chemical Engineering
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Research Report of the Research Institute of Industrial Safety RIIS-RR-24-1,
1~9 (1975)

Experimental safe gaps with 25mm flanges were determined in a standard
spherical vessel and the parameters of the experiment were the concentration of
the Propane/Hydrogen mixtures and the gap widths.

The vessel was made of stainless steel and the internal volume was 20cc. As
ignition source, electric sparks were discharged between the electrodes of an
ignition plug in the center of the vessel.

Useing the ion probe, it was determined whether gas ignition occured outside
the chamber.

The conclusions are as follows.

1. The experimental safe gap largely depends on the concentration of Propane

in the mixtures.

2. The maximum experimental safe gap was measured on the mixture had

stoichiometric ratio 0.85 showed in Fig.6.

3. The difference with the maximum experimental safe gap andthe safe gap

on the stoichiometric ratio 1.00 are 9X 10~?mm shown in Fig.9.
(10 refs.,, 3 photos., 9 fig., 1 table.)
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