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Experiment on combustion characteristics of U-bend pulse

detonation combustor under high temperature inlet stream
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Abstract: In order to obtain the combustion characteristics of gas-liquid two-phase multi-cy-
cle U-bend pulse detonation combustor (U-PDC) under high temperature inlet stream, experi-
mental research was carried out by using gasoline and air as fuel and oxidant. The results indicated
that the U-PDC can achieve stable operation at the working frequency of 15—38 Hz when the in-
let temperature was 373 K, and the deflagration to detonation transition (DDT) distance was
shortened when the working frequency increased. When the working frequency was 15—25 Hz,

the detonation initiation failed at room temperature. The results showed that high temperature
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inflow can promote the DDT process. At room temperature and working frequency of 15— 25 Hz,

due to the uneven distribution of combustible gas in the U-bend detonation tube, the time

when the flame was detected outside of the U-bend detonation tube was later than the exit of

the U-bend detonation tube. When the inflow temperature increased to 373 K, the phenomenon

was obviously improved. In addition, the ignition time of U-PDC was within 3—10 ms, which

was greatly affected by ignition delay time. When the working frequency of U-PDC was the same

and the inlet stream temperature raised from room temperature to 373 K, the wave velocity in-

creased, and the ignition time decreased.

Key words: pulse detonation; U-bend pulse detonation combustor;

high temperature inlet stream; DDT (deflagration to detonation transition ) distance ;

ignition and detonation time
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Table 1 Detonation wave velocity and DDT distance

under different working frequencies when 7°=373 K

f/Hz U/(m/s) DDT #i % /mm
15 1074.07 681.5
20 1137.25 623.5
25 1 260. 87 623.5
30 1 288. 89 623.5
35 1 260. 87 623.5
38 1 288. 89 623.5
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Table 2 Detonation wave velocity and DDT distance

under different working frequencies when 7'=283 K

f/Hz p-/MPa U/(m/s) DDT I # /mm
15 2.181 690. 47
20 2.643 783.78
25 3.905 865. 67
30 4.054 1074.07 681.5
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Table 3 Working parameters of U-bend detonation
combustor at 7'=373 K

f/Hz q,./(kg/s)  p/MPa p/MPa T,/K
15 0.19 0.193 0.079 811.35
20 0. 26 0. 265 0.162 956. 62
25 0.31 0.321 0.220 1063. 98
30 0.42 0.402 0.303 1120.07

F4 T=283KRUBBREEZIHESH
Table 4 Working parameters of U-bend detonation
combustor at 7=283 K

f/Hz gq,./(kg/s) p/MPa  p/MPa T./K
15 0. 20 0.199 0. 089 741.67
20 0.27 0.254 0. 144 926. 68
25 0.32 0.311 0. 209 1039. 66
30 0.41 0. 381 0.273 1084.85
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