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Fig. 1 Experimental apparatus for gaseous detonation with blocking obstacles
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Fig. 4 Smoke film under detonation failure
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Table 1 Comparison between experimental and theoretical values of detonation velocity before films

po/kPa  HIEALE I i S A JEEE 7 0 Ji J5 S AR o/(mes ') vg/(mes')  wv/vg
A C,H,+2.50, Nis N, C,H, +2.50, 2 370 2 359 1.00

30 B C,H,+2.50, N;~Ny, C,H,+2.50,+40%Ar 2 053 2118 0.97
B C,H,+2.50, N;~Ny,, C,H,+2.50,+80%Ar 1831 1873 0.98

A C,H,+2.50, N, N, C,H,+2.50, 2 360 2 374 0.99

40 B C,H,+2.50, N;~N,, C,H,+2.50,+40%Ar 2 035 2 052 0.99
B C,H,+2.50, N;~N,, C,H,+2.50,+80%Ar 1648 1684 0.98

A C,H,+2.50, N;» N, C,H,+2.50, 2 381 2 387 1.00

50 B C,H,+2.50, N;~Nj, C,H,+2.50,+40%Ar 2 045 2 063 0.99
B C,H,+2.50, N;~N;, C,H,+2.50,+80%Ar 1668 1692 0.98
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Table 2 Minimum velocities of N,,, N,, after polypropylene film B
Unin /(M ¢ s71)
po/kPa
WA =10% n(Ar=20% n(Ar)=30% n(Ar)=40% n(Ar)=50%

10 740 723 713 688 677

15 900 884 865 844 776

20 1168 1 050 1036 1020 989

25 1 369 1303 1279 1221 1158

30 1415 1586 1435 1358 1258

40 1839 1882 1816 1493 1363
50 1972 1942 1 859 \Tm\ 1 569
FEPT B B ] 325 2% B b 22 2 Wi 8 I i 400, 76 W TS po = 10~50 kPa AR R n= (0~
50) 6 SR AU R I JBE 119 TR A T TR S A, AR R S D o B R 1 BN v, IR 2 TR A
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Influences of blocked obstacles on propagation of

gaseous detonation in pipeline

Yu Jianliang, Zhang Dong, Yan Xingqing
(School of Chemical Machinery and Security , Dalian University of Technology ,
Dalian 116024, Liaoning, China)

Abstract: An experimental circular pipeline with a length of 2 800 mm and a diameter of 50 mm was
established to study the gaseous detonation propagation. Photodiode detectors were used to obtain the
flame propagation velocity and the smoke film method to get the cellular structures. Polypropylene
films with the blocking rate of 1. 0 were set in the pipeline to investigate the characteristics of detona-
tion velocity and cellular structures. Gaseous mixtures of C, H,+ 2.50, diluted by argon in different
volumes were used as experimental medium. The initial pressures varied in experiments. Results
show that there are two different propagation forms after the detonation wave passes through the film
obstacles, including velocity deficit and detonation failure. The propagation of gaseous detonation
wave in blocked obstructions can be divided into three stages: stage of steady propagation, stage of
velocity deficit or detonation failure and stage of overdriven detonation.

Keywords: detonation wave; blocking obstacles; velocity deficit; detonation failure
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