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The Effect of Vessel Size on Gas Phase Explosion Pressures in
Closed Vessels
—A Contribution for the Testing Methods of
Flameproof Electrical Equipments—

Heizabro TURUMI* and Toshihiro HAYASHI*

The effect of vessel size on explosion pressures has been investigated in closed cylindrical and sphe
rical vessels. The vessels were relatively small and their capacities ranged from 30cm3 to 2litres. L/D,
the ratio of vessel length to inner diameter for cylindrical vessels, were all 1.77.

The flammable mixture used was that of hydrogen (30 and 50 vol. 2 hydrogen in air), because
it had been intented to apply the results of investigation for the practical testing of Flameproof
Electrical Equipments. Therefore, the initial pressures of the gas mixture were confined below 2kg/cm?
(gauge).

The authers, first of all, derived from rather simple theoretical considerations. that the explosion pre-
ssures had to be approximately proportional to the initial pressures for a certain vessel. The equation
may be written as follows ;

P,=A(P;+1)

where : P,=explosion pressure (a difference from a initial pressure ;).

A=constant, which is equal to the explosion pre's.sure‘ when P;=0 (atmospheric) for a given
vessel.

And if the constant A is shown as a function of vessel size(V), the explosion pressure may be calcu-
lated for a given size(V) and initial pressure (P;) from the following relation, other factors affecting
the explosion pressure being constant or negligible.

Po={g(V)} (Pi+1)

Eeperiments were carried out to ascertain whether practical explosion pressures measured showed
good agreement with the above equation or not.

The resuits showed that the agreement was fairly good, and the experimental explosions were shown
by the following equations ;

P,=(4.75+0.55log V) (P;+1) for 30 vol. % mixtures, or
P,=(2.9+0.71ogV) (P, +1) for 50 vol. % mixtures.
The results may be applied not only for the testing of Flameproof Electrical Equipments, but also to

other fields concerning to gas phase explosions in relatively small size of vessels.

* P&, Explosion Prevention Section
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Table 2 The effect of vessel capacity V(cm?) and
hydrogen concentration C(vol. %) on the
explosion pressure P,(kg/cm?) when ini-
tial pressure is atmospheric
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Pe kg‘/cm2

S = N W Bl Y N
T
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el Lt t1 iy 1 Lo L1l lag 1

10 100 1000
V em® ’

Fig. 5 The relation between vessel capacity V
and explosion pressure P, for atmospheric
initial pressure
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5.843.79 3.28
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Fig. 7 The relation between initial pressure P;
and explosion pressure P, with various.
vessels for 302 hydrogen-air mixture
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The Influence of Measuring Instruments on the Explosion Pressure Recording

(A Contribution for the Testing Methods of Flameproof Electrical Eguipments)
H. Tsurumi and T.Hayashi

Technical Note of the Research Institute of Industrial Safety
RIIS-TN-69-2, 1~14 (1969)

The influence of measuring instruments on the recorded wave forms of
explosion pressures has been investigated in a closed spherical vessel with
flammable hydrogen-air mixtures. One most common measuring system, which
consists of strain gauge transducer, dynamic strain amplifier and electro-magnetic
oscillograph, is nominated as a “standard system”, and the results are shown
in terms of the ratio of average pressure measured by one system to that by
standard system. It is shown that the differences are less than 39 for 50%; gas
mixture.

Comparisons are also given for wave forms, and the frequency responsibilities
of the instruments are discussed.



