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Investigation of several delay/times in operation process of
multi-eycle pul se detonation-engine
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Nanjing University of \Aeronauties and Astronautics, Nanjing 210016, China;
2. Jiangsu'Polytechnic University , Changzhou 213016, China )

Abstract : Ih order to promote the operating coordination of a two-phase pulse detona
tion engine (PDE) , the delay time of detonation and operating performance of the solenoid
valve were experimentally studied by usng ion-sensors and pressure transducers of high-fre-
quency response. The detonation tube is of 58mm inner diameter and 1270 mm long. Liquid
gasoline/ air mixture is filled for the engine multi-cycle operations. According to the re
search ,the mixtureignition delay is3 4.5ms , the aero-valve closng delay is4.9 6.4ms,
and the solenoid electric valve on/ off delay timeis2.4msand 3.4 ms resectively . The tran-
dtion time from deflagration- to-detonationisabout 3.0 3.8ms. The solenoid electric valve
cannot operate orderly when the engine operating frequency is higher than 20 Hz. These data
obtained are helpful to coordinate PDE operation process.

Key words: aerospace propulsion system; pulse detonation engine (PDE) ; delay time;
control ; aero-valve
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Fig.1 Sketch map of experimental setup and measurement system
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Table 1 Data of experiment at different frequency
1 1 L 1 1 L 1
ff/Hz 10 20 25 30 35 40 45 50 0 100 200 30/0 400 500 600 700
t/ms
At /ms 4.5 4.2 40 3.8 3.6 3.5 3.3 3.0
tor/ms 3.8 3.7 3.4 3.3 3.1 3.0 3.2 3.1 S
AT /ms 6.4 6.0 54 51 50 50 4.9 4.9 Fg.5 Representative pressure curve at
solenoid valve backward position

20 Hz
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Table2 Parameter measurement of solenoid valve at different operation condition
T
T=200ms T=100ms T=50ms T=40ms T=34ms T=25ms
At, /ms 60 30 15 12 10 8
At /AT )/ ms 3.5/2.3 3.4/2.4 3.3/2.4 3.4/2.5 3.2/2.6 3.4/2.4
/ ms 129 60.8 23.1 16.3 12.4
At, /ms 65.2 33.4 21.2 17.8 15.8 19.1
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