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Abstract ; Through changing the mass flow rates of air and hydrogen, H,/Air continuous rotating deto-
nation wave has been realized in a wide range of test conditions. Based on the PCB and observation results,
the detonation wave propagation process of one-direction rotating mode has been analyzed. For this rotating
mode , the number of detonation waves is mainly influenced by the total mass flow rate of the propellant, and
all the detonation waves propagate along the same direction at the same time. There are three kinds of prop-
agation mode: one-wave, two-wave and hybrid one/two wave, which have their corresponding test condition
domains. The detonation wave propagation frequency of one-wave and two-wave mode are in the ranges of
5.05 ~5.8 kHz and 8.6 ~9.9 kHz respectively, with the mean rotating velocity of 1510 ~ 1735m/s and
1280 ~ 1480m/s, respectively. For the hybrid one/two wave mode, the number of detonation waves chan-
ges during the test process. When the test condition locates in the middle of the condition domains of one-
wave and two-wave modes, the detonation wave propagates stably. Otherwise, the propagation direction may
change during the test process.
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Fig.3 Optical observation from the end of the combustor
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Table 1 Statistics of the test conditions

my;, Hydrogen Equivalence Frame Shutter Propagation
Test (g/s) /(g/s) ratio /fps /s characteristic
#1 264 7.39 0.96 42000 1799000 One-wave
#2 413 7.29 0.61 42000 1799000 Two-wave
#3 330 7.46 0.78 X X Hybrid one/two
#4 375 6.56 0.60 20000 1/40000 wave
#5 249 5.23 0.72 X X Change the
#6 523 7.61 0.50 X X propagation direction
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Fig.4 Distribution of PCB result and
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Fig.5 Observation result of test #1
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Fig.8 Time evolutions of the PCB result and instantaneous propagation frequency of test #3
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