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Fig.1 Experiment set-up
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Table 1 Detonation pressures in the PO spray in air MPa

b D> D3 D4 Ds Dé D7 SEBIE T
0.47 1.89 1.84 1.76 1.79 1.77 1.78 1.81
0.94 2.17 1.95 2.05 2.06 2.10 2.14 2.07
1.05 2.53 2.42 2.39 2.41 2.41 2.39 2.43
1.38 2.33 2.36 2.31 2.35 2.27 2.25 2.31
1.61 2.46 2.36 2.34 2.25 2.24 2.05 2.28
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Table 2 Velocities of detonation wave in the PO spray in air

and in the decane spray in air m/s
The PO spray The decane spray
¢ v2-3 V3-4 ve-7  CPIYHE $ Va-~3 V3~4 ve-7  CPIYHE

0.47 1489 1415 1355 1419 1.15 1705 1675 1603 1661
0.94 1656 1467 1637 1587 1.88 1695 1647 1591 1644
1.05 1866 1737 1766 1790 2.49 1677 1586 1516 1593
1.38 1665 1656 1558 1626 3.61 1507 1403 1384 1431
1.61 1706 1618 1679 1668
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Experimental study on the direct initiation of detonation in fuel-air sprays

XIE Lifeng, GUO Xue-yong, GUO Hong, XIE Xiao-feng
(School of Chemical Engineering, NUST, Nanjing 210094, Jiangsu, China)

Abstract: The direct initiation of detonation in a propylene epoxide spray in air, a hexane spray in air and a
decane spray in air has been studied respectively using a vertical shock tube with a diameter of 240mm. The
critical energy for the direct initiation of detonation has been measured for the three fuel-air mixtures at dif -
ferent equivalence ratios. Under the conditions of the experimental system, there is minimum critical initia-
tion energy for propylene epoxide-air at equivalence ratio of 1.05, the hexane-air at equivalence ratio of 1.
12, and the decane-air at equivalence ratio of 1.15 respectively. The lean detonation limits for propylene e-
poxide spray in air, for hexane spray in air and for decane spray in  air
are determined respectively tobe 0 . 47 (4 .23 %fuelby mass ); 0.75 (5.29 %fuelby mass ); 0. 89
(5.8% fuel by mass). Experiment results show that detonation is easily initiated and propagates steadily in
the three fuel-air mixtures of a wider equivalence ratio range in the vertical shock tube with a diameter of
240mm .
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