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Experiment on the propagation mode of continuous
rotating detonation wave

WANG Chao, LIU Weidong, LIU Shijie, LIN Zhiyong, JIANG Luxin
(Science and Technology on Scramjet Laboratory, National University of Defense Technology, Changsha 410073, China)

Abstract; Experiments on continuous rotating detonation wave of H,/air were performed with constant air mass flow rate and varied H,/air
equivalence ratio( ER). Three different propagation modes of the continuous rotating detonation wave were found as the decreasing of ER, namely,
one direction mode at high ER from 0.90 to 1. 86, two-wave collision propagation mode at low ER of about 0. 75, hybrid mode of one direction
mode and two-wave collision propagation mode at middle ER. The propagation characteristics of the high-frequency pressures were analyzed and the
mode transition mechanism of continuous rotating detonation wave was preliminarily studied. With a higher ER, the strength of the detonation wave
is increased and the loss and velocity deficit during the propagation are relatively small, and the continuous rotating detonation wave can be
sustained in the one direction mode; while with a lower ER, the strength of the continuous rotating detonation wave is reduced and the influence of
the loss and velocity deficit during the propagation is relatively enlarged, only in the two-wave collision propagation mode can the continuous rotating
detonation wave be sustained. This can be attributed to the collision of the two counter-propagating shock waves in the two-wave collision
propagation mode, which will promote the heat release, will enable the continuous rotating detonation wave to propagate steadily at a low ER, and
will make the two-wave collision propagation mode possibly be the ultimate propagation mode of continuous rotating detonation wave.
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Fig.1  Schematic configuration of detonation combustor
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Tab.1 Experiment condition and result

mmr/ mHz/ v/
No. ER Note
(¢/s)  (g/s) (m/s)
#1 392.0 8.40 0.736 TWCPM 1152
#2 395.0 8.56 0.744 TWCPM 1169
#3 395.7 8.64 0.750 TWCPM 1182
#4 392.0 9.33 0.818 Hybrid 1178/
1492
#5 395.3 9.47 0.823 Hybrid 1188/

1420
#6 390.0 10.21  0.900 ODM 1517
#1 399.0 11.61 1.000 ODM 1596
#38 391.5  16.30 1.431 ODM 1663
# 390.0 20.14 1.775 ODM 1656

#10 390.0 21.11 1.860 ODM 1664
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