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Fig. 1 Schematic of experimental apparatus
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Fig. 2 Variation of detonation velocity along the tube
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Fig. 3 Variation of the averaged detonation velocity

with initial pressure



416 A &

# I X

VS

¥ % R 551 %

2.3 WUR TR TR S 05 it &5 A 114 5

Xt F AR A Pt i 3l 5 R 46 B AL AR
HB S5 AR T DY A A I G A ZE R AR B [ 4
TE iR 3 Fif e 6 450 2T SR A i A 4 A L 3 5% 0
H 72 8 A7 T8 T A A5 A o 0 S D MO S 52 B A N L
WU 24, EL AR R ST 3 B 2 R8I0 46 TR )
Fi o 1K T 22 3 34

30 kPa(FaZsal)

DY 15 kpa(bumEsY)

14 kPa(Z5EER)

8 B
Elllllll

3150 mm 3300 mm
M4 RAERXNBRARFGX FERXABE X RAELEN

Fig.4 Cellular structures of stable, rapid fluctuation,

stuttering detonations
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Fig.5 Cellular structure of galloping detonation
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Fig. 6 Cellular structure of detonation failure
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Effect of initial pressure on propagation of detonation wave in round tube

YU Jian-liang®, GAO Yuan, YAN Xing-qing, GAO Wei

( School of Chemical Machinery, Dalian University of Technology, Dalian 116024, China )

Abstract: Detonation tube was built to investigate the effect of initial pressure on the propagation of
detonation wave in round tube. The premixed gas of CH, + 20, was selected as experimental gas.
Optical fiber probe was used to measure the local velocity of detonation wave. Smoked foils were used
to register the cellular structure of detonation wave in tubes. The experimental results show that
there are five distinct modes during the propagation of detonation wave in tubes, which are stable
mode, rapid {luctuation mode, stuttering mode, galloping mode and failure mode. Under the mode of
stable detonation, the fluctuations of the local velocity of detonation wave are generally small and the
averaged velocity of detonation wave is close to the theoretical CJ value. The detonation wave has
multi-headed cellular structure. With decreasing of the initial pressure, the fluctuations of the local
velocity of detonation wave increase, and the averaged velocity of detonation wave decreases. For the
galloping detonation, at the decoupled position, cellular structure disappears. Cellular structure forms
again when overdriven detonation occurs. If the initial pressure is further decreased till the detonation

failure, no cellular structure is observed.

Key words: detonation wave; initial pressure; detonation velocity; cellular structure



