MAR. 1973 RIIS-RR-21-4
UDC 541.25 : 661.91 : 661.96

PESR KW LA sk &

RESEARCH REPORT OF
THE RESEARCH INSTITUTE OF INDUSTRIAL SAFETY

RR-21-4

KR DR FER PO\ CTOBFSE
(FE28)
—KE-ER A DRFE S —

=]

& H
H =X =R

S

B E ER R TR
MINISTRY OF LABOUR
THE RESEARCH INSTITUTE OF INDUSTRIAL SAFETY



7KSE DI SERPE I D> OB
(F 28
A DRSS —

s

—IKFE-ER
Mo B SR H R S

Studies of Explosive Characteristics of Hydrogen

(2nd Report)

——Explosion Pressures of Hydrogen-Air Mixtures at High Pressures——

Shoéz6 Yagyu** and Téei Matsuda™*

In many cases, hydrogen is industrially used at elevated pressures. The previous paper dealt with
the effect of high pfessures on the flammability limits of hydrogen. The present paper describes the
effect of high pressures on the explosion pressures of hydrogen-air mixtures.

The explosion pressures, times to attain maximum explosion pressure and average rates of pressure
rise were measured at room temperature and pressures from atmospheric to 50kg/cm? to specify explo-
sive characteristics of mixtures of hydrogen and air.” The experimental apparatus used is shown diag-
rammatically in Fig.1. The mixtures were igmited at the bottom of a 7.5cm diameter and 50cm hight
cylindrical bomb, The explosion pressures were measured by strain gauge transducer and recorded
on two-channel oscillograph.

The results showed that the ratios of maximum explosion pressure to initial pressure are nearly
constant for the same concentrations of hydrogen in the mixtures, anq that the maximum wvalue of
the ratios is about 7.5 when the hydrogen concentrations. are 30—35 per cent. Near the upper and
lower limits of flammability of hydrogen-air mixture, the ‘ratios are 3.0 and 1.0, respectively.
Hydrogen Concentration is about 10 per cent in lower fuel side, which is - equivalent to the ratio of
3.0. The ralation between hydrogen concentrations and times to attain the maximum explosion pres-
sure corresponds to that of explosion pressure ratio, The pressures increase relatively slow in the
region less than 10 per cent of hydrogen, but develop rapidly within 100 ms beyond that concentra-
tions. As above mentioned, the explosion pressure is determined by multiplying the initial pressure
at a certain concentration. This means that the average rates of pressure rise enlarge with the

increase of initial pressure.

* HALESE 9B KETER#S (Jan. 1969) KHWTRR
** frwproes Research Division of Chemical Engineeing
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Fig.2 Ratio of explosion pressure to initial pres-
sure and hydrogen concentration.
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Fig.3 Hydrogen concentration before and after burning of the mixture
near the lower limit of flammability.
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Experimental Study
—Characteristics in the Generation o
Tuff (Oyaishi)—
1. MAE, Y.SUZUKI
Research Report of the Research Institute of Industrial Safety
RIIS-RR-21-2 (1972), 1~16.
Rocks in instability under stress are proge to generate micro-seismic noise,
The detection of m.s.noise may be appliciable for a method of prediction roof
falls or pillar faiures in quarrying works.
The present paper describes the m. s. noise activities during the course of des-
truction rhyolitic tuff specimens under several stress condition. In generally,
m. s. noise in rhyolitic tuff generate more frequently in low stress stage and
magnitude of m.s. noise is small relatively than other kind of rock. Occurence
frequency of m.s.noies is related to increment of strain in specimen.
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