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Experimental study on mechanism-of shock-flame
interactions in detonation tubes

ZHAN G Peng-gang, HE Xiao-min/, L | Jianrzhong, "ZHAN GJing-zhou

(College of Energy and Power Engineering; Nanjing U niversity of
Aerenautics.and Astronautics;-Nanjing 210016°, China)

Abstract A ‘\series of Sngle detonation experiments were conducted to study the per-
formance of -acetylene-air mixtures in sguare detonation tube. The ion-probes and pressure
transducers were utilized to measure theflame velocity and pressurein the tube ,respectively.
The process of shock-flame interactions was analyzed through different triggering times be-
tween ion-probes and pressure transducers. The results indicate that the compresson wave
occurs awaysin front of flame without detonation in the smooth tube. With introduction of
detonation tube of BR = 0. 4 ,detonation occurs in the tube;the flame is in front of shock
within the obstacle section ,or reversely outside of obstacle section.

Key words: aerospace propulson system; combustion; detonation; wave and flame;
experimental study
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Fig.1~ Experimental system
( 500 kHz) 1 PCBL13A26 PCB113A22
1. Table 1 Technology parameter of PCB113A26
(n : 8 and PCB113A22
, 1 400 mm,
/ kPa 0.68 3450 6.9 34500
200 mm. M113A26 M113A22
2 , / (mV/ kPa) 1.45+0.07 1.5+0.007
1 mm 3mm ( / kPa 0.069 0.69
1mm) , 2mm, (5Vv )/ kPa 3 450 34 500
0.5 mm. (10 v )/ kPa 6 900 69 000
( 3) / kPa 69 000 138 000
| %FS <1
/ kHz =500
Vs <1
) , /s >50 =500
, , (- 5%)/ Hz 0.01 0.001
, ( ) (M &) 196 140
/ - 73 +135
/ 1 650
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Fig.4 Pressure distribution in the detonation
tube without obstacle
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