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Fig. 1 Schematic diagram of the experimental apparatus

3 RBAERSNSITR

3.1 BERETE®G
LU TR AN R WA TE S T RO BR B S IR R EMR N 2 B,

0 ms
0.171 ms
p,=0.06 MPa 0.362 ms

0.438 ms
0.457 ms

0.513 ms
p,=0.05 MPa

0.533 ms

0.743 ms
,=0.04 MPa
0.762 ms

1.124. ms

=().025 MPa
Ps 1.143 ms
1.752 ms

p,=0.021 3 MPa 1.771 ms

1.790 ms

Fr: Front of the detonation onset

K 2 AFEw#EES T DDT i 7 K%

Fig. 2 Deflagration to detonation transition for C, H, +2. 50, at different initial pressures
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Fig. 3 The trajectory of shock wave front for C, H, +2. 50, at different initial pressures
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Fig. 4 Flame speeds versus time for C, H, +2. 50, at different initial pressures
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Fig.5 Flame speeds versus distance for C, H, +2. 50, at different initial pressures
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Table 1 The experimental results of Lppr and Zppr
Compared to Iy~ Compared to O  Compared to A Compared to ¢; Compared to v Compared to v
/¢ I\I/JIOPa) Lopr topr Lppr topr Lppr LT Lopr toor Loppr toor Lpor toor

/(mm) /(ms) /(mm) /(ms) /(mm) /(ms) /(mm) /(ms) /(mm) /(ms) /(mm) /(ms)

0.0213 821.9 1.761 838.5 1.754 801.4 1.728 842.9  1.747 877.3 1.761 890.2 1.767

0.0250 466.3 1.133 462.6 1.122  427.9 1.103  455.8 1.119 494.2 1.132 507.1 1.139

0.0285 422.6 0.981 424.1  0.991 419.5 0.985 438.3  0.999 481.8  1.007 505.2 1.021
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0.0600 216.3 0.447 218.7 0.451 189.7 0.416  229.9 0.458 275.3 0.487  285.2 0.472
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Table 2 The relative errors of Lppr and Zppr

Compared to Ix ~ Compared to O  Compared to A Compared to ¢; Compared to v Compared to v
y2

/(MPa) Sl‘DDT o DDT al‘nm‘ o DDT 6"[)1)T o DDT 5"DDT % DDT Sl‘DDT o DDT oL DDT o DDT

S YA DA O NNAY YR DAY D NAY YIS DA D NNAY D RNAY D INA /D)
0.0213 —1.00 0.20  1.00 —0.20 —3.47 —1.68 1.53 —0.60 5.67 0.20  7.23  0.54

0.0250 0.40 0. 49 —0.40 —0.49 —7.87 —2.17 —1.86 —0.75 6.41 0. 40 9.18 1.02
0.0285 —0.18 —0.50 0.18 0.50 —0.91 —0.10 3.53 1.32 13. 81 2.13 19.33 3.55
0.0300 0.42 0.18 —0.42 —0.18 —10.29 —5.38 7.72 0.89 15. 96 2.54 18.13 3.13

0.0400 0.35 —0.40 —0.35 0.40 —14.29 —7.42 —1.38 0.40 8. 36 2.52 11.08  2.91
0.0500 —0.24 0.29 0.24 —0.29 —1.17 —1.63 5.89  —0.29 16.39 1. 44 19. 01 2.21

0.0600 —0.55 —0.45 0.55 0.45 —12.78 —7.35 5.70 2.00 26.57  8.46 31.13  5.12
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Analysis of the Onset of Detonation in the DDT Process
for Combustible Mixture

WANG Jian,DUAN Ji-Yuan,ZHAOQO Ji-Bo, TAN Duo-Wang

(National Key Laboratory of Shock Wave and Detonation Physics,
Institute o f Fluid Physics ,CAEP ,Mianyang 621900,China)

Abstract: For comparison with several methods used to define the location of the onset of detonation,
several of experiments were performed to study on the deflagration to detonation transition (DDT) for
premixed C, H, +2. 50; mixture in a shock tube. A high-speed digital camera was used to track the
velocities of flame, shock, or detonation wave. In this work, six methods were used to define the
location of the onset of detonation,and six different results of the DDT run-up distance (Lppr) and the
time of the detonation onset (zppr) were obtained. It is found that the methods based on the flame
emission radiation and the growth trajectory of flame,shock,or detonation wave can accurately define
tppr and Lppr. The onset of detonation defined by the other methods based on the speed of detonation
wave might result in some error or underestimated values due to the localized explosion taking place
just prior to the generation of detonation.

Key words: gaseous detonation wave; deflagration to detonation transition; DDT run-up distance;time

of the detonation onset



