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Studies of Explosive Characteristics of Hydrogen

(2 nd Report)

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

Sho6zo Yagyu** and Toéei 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 ignited 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, anc} that the maximum value 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.

* BRLESE B RIEFEREERS Jan. 1969) CHWTER
** (L3 pze#l Research Division of Chemical Engineeing
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Fig.1 Experimental arrangement.
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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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Fig.4 Time to attain maximum explosion pressure and hydrogen
concentration.

(R EE I 2R & KRR E O BELR)



KREOEREREL SV TOFE B 2)) — 5 —

- CoORMEARREL OBGKER LSO Figd T

HDo
HE Okg/cm® TORBETIEEREL, MOBME

I BIEL D b 2 ARBERIIC I\ TR WER

ERLTW B, L L, BETORBEIZIEREX

it B BOE B b, HIEIC X - THEETS | .

CEAREETHD, MOBEEMERITL DRt &
¥, AFBEGUT TR, BECORSENESE
BEIE LA CRA UL LTED, FAECL 5L
BEAEWEABR D,

Ak FRER B 5B EENEERBEO ST, B
ThHDEE

ms 2 BEEH 260ms ¥ Citi LU,
BIFEREIL L KERE L 0BRSS D L, £
DERINEL LTV %, Thbb, BEEBRCOR
SRR 80ms IR TE WO r, BET
BARTIZA 260ms THH, ERF-COH80ms iy
35 TRABOKFRERI0GFETH 5o TR
BB ER R O &/ MERKFE30~40% DEFATH B,
Th HOREERIT Bone B X 5 Th bhti-fEEkE
7‘4211‘0. ‘ '

3.4 EHLAFHEELKRREOHEE

" Average rates of pressure rise(kg/cm?-ms)

-

o

10

okg/clnz
1

1 I 1
0 10 20 30 40 50 60 70
H, concentration (vol%)

ENEFFEERE L 3, BEFORRENZRRE Fig.5 Average rates of pressure rise and hydrogen

FEEREITHR LSO TH B, Fig.2 & Figd TR
Licks®Es RO EN A FIGRE L KFREL O
Bifr% Fig.5 W lico

B biohd & 51, EN LR FHEEDORKER,
WENFL 725 & BBAREMERT, ¥, £hbD
BREIAREENSBZ AR T bhb, FIE
0, 5% 0 10kg/em? @i 5 E) LA FHRED

BREZFREFNE0.8, 5.58 X0 11.8kg/cm? ms

T, BIFGE JERE) OHEEALTH5, L
Fedio T, & O TR LTI, FIES303 LU0
kg/cm? TOHAEIL313 L8 51kg/cm? - ms BE L
HEIND, ¥, ENLREFEEEORAELSO
KERECRT S OOELRERC LT, S b
DENTTHoTHLEFDRBLLOEZILITERLLE
%2 bhb, Tihbb, Fig.2 I Figd TRLAX
BT, —EKERE R VT B ERETI I ECER
T BIE—EThD, TLBREENEERRbE LD
XL h - THHIER X » TREVELA BRINT
b, MEFYBRECHRLLMEL FLOECHE DK
BLEW—RHEL B THSL D, COECHELET

concentration.

(D ERFIEEE - KFRBEDOBR)
NWEEN LR FEEERZ b0 D, —~EKREBE
THAER X » TENEFFEEEEIAE S ET5
EEZ LB,

4. % =

4.1 REFREGEOXE

BREINCRIETHERBOFELHIR, FXED
BEEIBEIBICNEREOBE O\, 22T
PR Lisd o s, T O« O BE I IRAIE
FEC 7 ARSI AONT L DT\ 5 RERDE
PEBWIL D,

SEOERE, B LEEORESEGETD
LoThy, L RREENEERME IOCEN LR
EHEER, MORELHET CRroER’ELTEL
2 bhb, ShbDERDWTIE, TRRIA»ET
o LrL, ThOOEOEMEIXELL TS, KK



[

EERETRFTHERS

RIIS-RR-21-4

FTTTH

)

(Pe/Pi)
8 o 1O N0

1

1 1

1 111}

1

10

Time to attain maximum explosion
pressure (ms)

& BVENRHNE LCwhwds, wInoETH gL

Gk L B,
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Experimental Study on Micro-Seismic Noises in Rocks™ (9nd Report)
—Characteristics in the Generation of Micro-Seismic Noises in Rhyaolitic
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 propge 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.

(25 Figures, 8 References)




