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Abstract: In order to verify the feasibility of rotating detonation fueled by gasoline under high total tempera-
ture air, experimental research of gas—liquid two—phase rotating detonation engine was carried out. The outer di-
ameter and inner diameter of the annular combustor are 202mm and 166mm, respectively, and the length is
155mm. The air heater is used to simulate the high total temperature air environment. Gasoline and air are inject-
ed into the combustor through high—pressure nozzle and annular gap respectively. The rotating detonation wave
was successfully initiated by a perpendicularly installed pre—detonator, and continuous propagation of the rotat-

ing detonation wave was realized. The experimental results show that when the air mass flow rate is 1110.0g/s, the
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equivalence ratio is 0.97 and the air total temperature is 713K, the rotating detonation wave propagates continu-

ously in two—wave collision mode in the combustor. The propagation frequency of detonation wave is 1827.31Hz,

which is consistent with the main frequency obtained from the Fast Fourier Transform of high—frequency pressure

signal, and the propagation speed of detonation wave is 1059.6m/s. A long duration test for 3s was performed at

the air mass flow rate of 1110.0g/s, equivalence ratio of 0.84 and air total temperature of 713K. The continuously

working feasibility of the rotating detonation engine with high total temperature air as oxidant and gasoline as fuel

for a long time was verified. The obtained rotating detonation wave propagation frequency is 1907.5Hz.

Key words: High total temperature air; Gas—liquid two—phase; Rotating detonation; Two—wave colli-

sion; Long duration test
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Fig. 1 Schematic diagram of the experiment system
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Fig. 9 Flameout stage of RDE in case 3
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Fig. 10 FFT results in case 3
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Fig. 12 Propagation velocity in case 3
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Fig. 13 Global pressure distribution and local pressure

oscillation in fuel plenum in case 4
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Fig. 14 High-frequency pressure oscillation in the fuel

plenum and combustor in case 5
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Fig. 15 Comparison of pressure oscillation in the

combustor under deflagration and detonation
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(b) STFT results in the fuel plenum

Fig. 16 STFT results of high-frequency pressure oscillation

in the combustor and fuel plenum in case 5
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