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Fig.1 The pressure and density of gas phase vs coordinate r as the droplet radius is 100#m in oxygen
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Table 1 Detonation parameters in oxygen

radius is 100#m in oxygen

r/ D/ P/ Ca/ Ueh/ pecy/ Ocy/ ucy/ L/

Hm (m/s)  MPa  (kg/m’) (m/s) MPa (kg/m’) (m/s) ! cm

25 2430 7.201  4.39 1640  4.67  3.06 1120  1.000 1.0
50 2320  6.66  5.27 1740  4.21  2.83 1030  0.983 2.3
100 2080  5.16  5.71 1600  3.30  2.28 810  0.900 6.5
150 1860  4.01  5.67 1430  2.60  1.85 620  0.833  15.5
200 1710  3.36  5.68 1320  2.10  1.68 540  0.560  16.2
250 1600  2.92  5.70 1240  1.82  2.58 480  0.458  18.7
300 1450  2.53 541 1160  1.53  1.49 420  0.353  18.8
350 1420  2.29 558 1120 1.33  1.29 330 0.361  22.5
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Fig.3 The pressure and density of gas phase vs coordinate r as the droplet radius is 50m in air
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Table 2 Detonation parameters in air and oxygen as the droplet radius is 50/*m

r/ D/ P/ O/ Ug/ pcy/ Ocy/ ucy/ L/
Hm (m/s)  MPa  (kg/m’) (m/s) MPa (kg/m’) (m/s) ! cm
50 2320 6.66 5.27 1740 4.21 2.83 1030 0.983 2.3
50 1670 2.66 4.25 1290 1.58 1.98 680 0.982 3.5
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Table 2 Detonation parameters in air
r/ D/ P/ Oa/ Ueh/ pci/ Ocy/ ucy/ . Ley/
Pm (m/s) MPa  (kg/m’) (m/s) MPa (kg/m®)  (m/s) cm
25 1740 2.70 3.43 1130 1.80 2.24 750 1.000 1.3
50 1670 2.66 4.25 1290 1.59 1.98 680 0.982 3.5
75 1560 2.42 4.59 1170 1.42 1.83 600 0.939 5.7
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NUMERICAL MODELING OF DETONATION IN
GAS-FUEL DROPLETS SYSTEM

Hong Tao, Qing Chengsen
(Institute of Computational Physics and Applied Mathematics, Beijing , 100088 )

ABSTRACT The detonation in oxygen-fuel droplet system is numerically studied by using a two-phase
fluid model . The development process of detonation in such two-phase system after ignition is modeled.
The velocity of detonation is strongly influenced by its curvature because the two-phase detonation has a
wide reactive zone between the leading shock wave and CJ surface. The effect of droplet size on the pa-
rameters of detonation is also numerically modeled. Besides the smaller droplet, fuel droplet can not be at-
omized and evaporated completely between the leading shock wave and CJ surface. With the increase of
fuel droplet size, the energy sustaining the detonation wave decreases and the parameters of detonation also
decrease . The parameters in the leading shock wave and CJ surface are determined by numerical model-
ing. The gas phase parameters in the leading shock wave are much higher than that of in CJ surface.

KEY WORDS gasfuel droplets system, two-phase flow, detonation



