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Table 1 Elementaly reactions in H;-O; system.

Forvard Reverse
Elementary Reaction logA n E(kea/mol) log A n  E(kecal/mol)
1.U2+H =0+H+H 16.26 -1.00 108.15 9.48 0.0 0.0
2.02+H =0+0+H 15.26 -1.00 118.0 T.27 0.0 - -17.9
3.8 +02=04 40 11.35 0.0 16.81 10.15 0.0 0.39
4.0 +H2=01+H 7.26 1.00 8.9 6.91 1.00 6.82
S. 08+ H2=H2 + 1l 10.34 0.0 5.15 10.94 0.0 20.25
6. +02+M=1H02+M 9.18 0.0 ~-1.00 15.58 -1.00 47.93
7.H20+M=H+0H +H 17.78 -1.00 121.51 10.37 0.0 0.0
8. 02+ H=00+O0H 11.40 0.0 1.90 10.26 0.0 40.93
9. HO2 + H = 2 + 02 10.40 0.0 0.70 10.81 0.0 58.22
10. H02 + 0 = OH + 02 10.68 0.0 1.00 10.73 0.0 58.44
11 10.70 0.0 1.00 11.7¢ 0.0 73.62

. 102 + OH = K20 + 02

k=A T"exp(-E/RT) ( l.mol.sec. units)
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Fig. 1 Effects of decaying shock wave to the

temperature change near the contact sur-
face. H,/0,=21, P,=50 torr, incident
shock Mach number Msi=3. 89, Decay cons-
tant 0.0/cm for non-decaying shock and
0. 025 for decaying shock.
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Fig. 2 Calculated example of direct initiation pro-
cess of detonation in H,-0, mixture at P,
= 50 torr and incident shock Mach number
Msi=4. 45.

{a) Shock diagram SF, CS and RF denote
shock front, contact surface and reaction
front, respectively. Reaction front departs
from contact surface at Xc and reaches
detonation point Xd. (b) Pressure distribu-

tion, (c) Temperature distribution, (d)
Heat release, (¢) OH radical distribution

for (a)—(e) perpendicular axis are in relative
unit.
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tal results of initial pressure dependence
on critical shock Mach number.
Theoretical results are shown by solid
lines for induction distance Xd=4, 7 and
10cm. Experimental results are shown by
circles for Xd=4cm. H,/0,=2/1,P,
= 50torr, decay constant =0.025/cm.
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critical shock Mach number. Theoretical
results are shown by solid lines for induc-
tion distance Xd=4, 7 and 10cm. Ex-
perimental results are shown by circles
for Xds4cm. H,/0, mixtures diluted
with 603 Ar, P,= 50 torr, =0. 025/cm.

40 50 60 70 a0 90
Ar %

Comparison of theoretical and experimental
results of effects of dilution to critical shock
Mach number. Theoretical results are shown
by solid lines for induction distance Xd=4, 7
and 10cm. Experimental results are shown by
circles for XdsS4cm. H,IO,= 2n, Pl =50
torr, 8=0. 025/cm.
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Numerical Calculation on Direct Initiation Process
of Detonation by Decaying Shock.

by Shinkichi TAMAKI*, Akira MIYOSHI**, Mitsuo KOSHI**
Hiroyuki MATSUI** and Yoshiro NAGUMO**

Numerical calculation on the direct initiation process of detonation by decaying shock
wave has been made for the premixed hydrogen-oxygen gas mixtures.

The numerical model adopted in this study has been one-dimensional reacting flow
system in which many elementary reactions were combined.

Initial pressure dependency, composition dependency, and dilution effect of induction
distance to the detonation has been calculated varying incident shock wave speed
systematically.

Comparison of calculated resuits with experimental ones which has been obtained by
two-stage shock tube study showed good agreement.

(*Department of Industrial Engineering, Fuculty of Science and Engineering,
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