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Fig. 1 Schematic of the experimental apparatus
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Table 2 Annular channel size
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Fig. 2 Propagation of detonation wave Fig. 3 Propagation of detonation wave
in the round tube in the annular channel
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Fig. 4 Detonation velocity versus initial pressure
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Fig. 5 Stuctures of the detonation cellulars vary with Fig. 6 Detonation cellular size
the initial pressure (d=50. 8 mm) versus initial pressure
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Table 3 Experimental results of round tubes

d/mm p./kPa A d./A d/mm p./kPa A d./A
50. 8 1.1 306. 47 0. 166 3.2 9.8 16. 50 0.194
31.7 1.5 202. 51 0.157 1.5 20. 0 6.36 0. 236
12.7 3.2 73. 60 0.173
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Table 4 Experimental results of annular channels

w/mm p./kPa A we /A
5.9 3.5 65. 30 0.0903
3.2 6.0 31.79 0.1006
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Table 5 ZND reaction zone length of round tubes

d/mm Pc/kpﬂ Azo/mm d./App d/mm Pc/kpﬂ Azo/mm d./App

50. 8 1.1 1. 818 27. 94 3.2 9.8 0.148 21.54
31.7 1.5 1.273 24.94 1.5 20.0 0.065 23.08
12.7 3.2 0.553 22.96
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Table 6 ZND reaction zone length of annular channels

w/mm l?u/kPﬂ A/ mm w./Ap
5.9 3.5 0.482 12.2
3.2 6.0 0. 259 12.3
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Correlation between the critical tube diameter and annular interval
for detonation wave in high-concentration argon diluted mixtures

Yu Jian-liang, Gao Yuan, Yan Xing-qing. Gao Wei
(School of Chemical Machinery , Dalian University of Technology ,
Dalian 116024, Liaoning, China)

Abstract; Detonation tube including driver section and test section was built to investigate the failure
mechanism of detonation wave near the limits. The mixture of C, H,+2.50,+70% Ar was investiga-
ted experimentally. Fiber optics was used to measure detonation velocity. Smocked foils were used to
record the detonation cellular structure. The results show that, with the initial pressure far lager than
the critical pressure, detonation wave propagates at a constant value in the tubes. Detonation velocity
decreases with the decreasing initial pressure. With a given initial pressure, the detonation velocity
decreased as the tube diameter (or channel interval) decreased. Under the critical pressure, the deto-
nation velocity propagated a short distance in the tubes and then decreased gradually until complete
failure. For different geometries tubes and channels, by introducing dimensionless parameter d /A and
w/A (d the dameter of the round tube, w the interval of the annular channel and A the size of detona-
tion cellular), the results show that the critical thickness is half of the critical diameter. Good agree-
ment is found between the experimental measurements in both geometries which supports this conclu-
sion and theoretical mode. The failure mechanisms based on the detonation front curvature for stable
detonation in mixtures that are highly argon diluted are well defined.

Key words: mechanics of explosion; detonation limits; critical diameter; critical thickness; eetonation
front curvature
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