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Fig. 1 A schematic of the shock tube and its test section used in this study.
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Fig. 2 Experimental results of the variation of

the shock velocity in H,-O.-Ar mix-
tures at po=100torr.
((a): 129%H,+48%0,+40%Ar, (b):
8%H,+32960,+60%Ar, (¢): 395H+12%0,
+85%Ar. x=0 denotes the position of
the slide valve and the experimental
results for the combustible gas mix-
tures are represented by solid lines,
while the blank tests for the correspon-
ding incident shock with Mach number
Ms; are shown by dotted lines.]
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Fig. 3 Examples of the calculation of the tempera-

ture and concentrations of species in a 409 H,
+20%0,+409 Ar mixture behind the decay-
ing shock wave.[The upper figure shows the
results for the incident shock Mach number,
Ms;=3.4 and no explosion comes out, and
the lower figure shows for Ms;=3.6 where
explosion occurs at x=2cm down stream of
the shkide valve. In these calculation, the
decaying rate of the incident shock Mach
number is assumed to be 0.025cm='.]
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ture required to induce direct
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[The experimental results are shown by the shad-
ed region. The solid line and the dash-dott line
are the calculated position of the shock front
and the contact surface when the ignition oc-
curs, respectively. test gas. 40%H,+20%0;
+409% Ar, upper figure : the results for the in-
itial pressure, p,=50 torr; lower figure : po

=100torr]
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Fig. 7 Examples of the calculations of the temperature and concentrations of species in a 33% CH,
+67%0, mixture behind the decaying shock wave. [upper figure : Ms;=5.6 (no explosion),
lower figure : Ms;=5.7 (explosion occurs at x=>5.3cm)]
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Fig. 8 Summary of the experimental results of the shock velocity in stoichiometric mixtures of C,Hg
and O, as a function of incident shock Mach number Ms;. [open circle:averaged shock veloci-
ty decided by streak camera record at x=1—13cm, closed circle:averaged shock velocity at
x=40—60cm decided by the time interval of the signals of the piezo transducers]
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Fig. 10 A summary of the experimental and theoretical results of the induction distance of explosion
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[shaded area:experimentally decided critical shock Mach numder for direct initiation of
detonation, solid line (A) : calculation of the unsteady flow with full elementary reactions in-
cluded, dashed line (B) : empilical induction time of explosion for the steady shock wave,
squre:theoretical value of the critical shock Mach number for the direct initiation of detona-
tion (ignition point is assumed to be lcm down stream of the slide valve)
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STUDIES ON THE SHOCK WAVE INITIATION OF
COMBUSTIBLE GAS MIXTURES

by Yoshiro NAGUMO®, Kuniaki YONEDA®*, Hiroyuki MATSUI*

and Mitsuo KOSHI*

Initiation of detonation in H;-0,-Ar, CH-O; and C;H¢-0; mixtures by shock wave has been
studied in a two-stages shock tube. The threashold shock strength to induce detonation directly
has been experimentally decided in these gas mixtures, where the effects of the initial pressure,

and the compositions of the gas mixtures are examined systematically.

The numerical solutions of the chemical recting systems for these gas mixtures are compared
with the observed threashold values of the incident shock speed. The experimental results on
these threashold values for the direct initiation of detonation agree pretty well with the numerical
calculations. This suggests that the initiation mechanism of detonation can be explained by a

homogeneous model.

(*Department of Reaction Chemistry, Faculty of Engineering, The University of Tokyo.
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