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Fig. 1 Schematic diagrams around shock configurations
(M, Mach Stem: I, Incident Shock: R, Reflected Shock).
(a) Single Mach structure, (b) Double Mach structure,
(¢) Complex Mach structure

Table 1 Initial mixture conditions

Case P, (atm) | T}, (K) | Diluent: D¢; (m-s™) | Ly, (pm)

a 1. 000 293
b 0. 421 293
c 0.132 293
d 1. 000 293
e 293

0.132

N‘)

r4

1979.5 167. 3
-~ 1958.4 380. 0
| 19317 1177
. 1862.1 41.47
| 1790.6

394.5

P, (initial pressure), T,(initial temperature), Dg;(C-J

velocity), L, (half reaction length).
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Fig. 3 Sequence of density distributions from timestep 12, 400 to 13, 000 for narrow

channel 2. 5L,,, of Case a.
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H, mole fraction
L P

Fig. 5 Pressure contours near transverse collisions and H, mole fraction

on the background

(M: Mach stem, I: Incident shock, R: Reflected shock, TD: Trans-
verse Detonation, TS: Transverse Shock, RF: Reaction Front, TP:

Triple Point).
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Transverse wave structures of H,—O,-diluent two—dimensional
detonations and the relation to the second explosion limit

Kazuaki INABA®, Akiko MATSUO", and Katsumi TANAKA"™*

Two-dimensional computations of the propagating detonations in a stoichiometric hydrogen-oxygen
diluted with nitrogen or argon mixture (2H,+O,+3. 76N, /3. 76 Ar) were performed using a detailed
chemical reaction mechanism. The transverse wave strength was defined as the dimensionless
pressure increase across the reflect shock and was determined for the different channel widths at
initial pressures 1. 000, 0. 421, and 0. 132atm. The shock structure of the detonation propagating through
a narrow channel evolved just from a single Mach structure to a double Mach structure. Unreacted
pockets were cut off by the transverse wave collisions, but they immediately burned. When a detona-
tion propagated through a wide channel, the shock structure evolved continuously from a single Mach
structure to a complex Mach structure, except for the hydrogen-oxygen mixture diluted with argon at
0.132atm. The channel width, Wy,x, was the widest one in which a single transverse wave appeared,
and showed good agreement with the cell width of the previous experimental cell widths. In the
hydrogen-air mixture at initial pressure 1. 000 and 0. 421 atm, the transverse wave strength increased
up to 1. 50 with increasing the channel width, and the strong transverse detonation occurred. There
was a close relation between the second explosion limit and the oceurrence of the strong transverse
detonation observed in hydrogen-air mixture at 1.000 and 0.42]1 atm. Since the frontal shock
oscillated, the post-shock condition varied across the second explosion limit. Steep increasing of the
induction length might cause the onset of the strong transverse detonation. We suggested that the
irregularity of the H,-Air detonation was connected with the occurrence of the strong transverse
detonations.

(*Graduate School of Science for Open and Environmental Systems, Keio University
*Department of Mechanical Engineering, Keio University, 3— 14— 1 Hiyoshi, Kohoku-ku,
Yokohama 223-8522, JAPAN
**National Institute of Advanced Industrial Science and Technology, AIST Tsukuba Central
5, Tsukuba, Ibaraki 305-8565, JAPAN)
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