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Table 1 Detonation parameter of cloud®’

Proer / kg-m™ P | kg-m™ B/kPa R, C/kPa w D/m-s" E,/kl-m™ P,/ kPa
0.05 1.218 419.08 0.62 499.76 0.366 1448 1617 1174
0.07 1.234 173.63 0.53 629.25 0.321 1595 2280 1452
0.09 1.249 198.57 0.50 735.82 0.289 1708 2941 1702
0.11 1.264 203.37 0.46 825.22 0.262 1784 3597 1894
0.13 1.280 178.25 0.42 907.59 0.241 1838 4225 2038
0.15 1.295 189.99 0.44 955.98 0.242 1879 4422 2151

Note: B.R,.C.w is parameter of JWL state equation, D is detonation velocity, £ is chemical energy, p_. is detonation pressure.
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Fig.2 The detonation pressure nephogram of equilateral cylinder cloud at typical moments
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0.05 146.81 148.37 2805.39 0.997
0.07 133.58 389.44 2677.71 0.994
0.09 139.73 402.89 2683.40 0.996
0.11 110.17 933.73 1320.40 0.995
0.13 80.71 1225.28 376.55 0.998
0.15 79.28 1128.96 462.04 0.999
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Fig.14 The variation of the overpressure damage scaled radi-
us with fuel concentration based on the similarity law of peak
overpressure decay
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Fig.15 The overpressure damage scaled radius of cloud detonation with R ./H.
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scaled radius between R, ./H.

The fixed multiples of the overpressure damage
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cloud

The fixed multiples X=1 X=1 X=1

ay 1.362 1.067 1.127

b, 1.113 1.053 1.035
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Influence of Cloud Morphology on The Cloud Detonation Overpressure Damage Power

WANG Xi-meng, XUE Kun
(State Key Laboratory of Explosion Science and Safety Protection , Beijing Institute of Technology , Betjing 100081, China)

Abstract: The cloud detonation devices typically form a fuel air mixture cloud with an approximate cylindrical shape. The mor-
phological parameters of the cloud closely related to the charge structure strongly affect the spatiotemporal evolution law of its
detonation overpressure field, which in turn has a significant impact on its detonation overpressure damage power. In order to ex-
plore the morphological effects of cloud, through the numerical calculation method for ideal detonation in cylindrical cloud, the
complex dynamic process of waves during its detonation process was analyzed. The evolution and distribution law of the cloud
detonation overpressure field was investigated. A similar decay law of the radial far-field peak overpressure with scaled distance
was established .The dependence relationship between the detonation overpressure damage radius and the morphological param -
eters (ratio of radius to height) of the cloud was provided. The research results indicated that there was a significant bimodal phe-
nomenon in the radial far-field overpressure field, due to the complex detonation process inside the cylindrical cloud. The pur-
suit of two peaks resulted in a characteristic mutation phenomenon of small amplitude and small range in the variation curve of
the peak overpressure of detonation with scaled distance, and the larger the morphological parameter, the closer the certain po-
sition was to the detonation point.Furthermore, when the morphological parameters within the range of 2—4.5, the decay law of
the detonation far-field peak overpressure with scaled distance satisfied the same similarity law. The maximum error of the over-
pressure damage radius obtained based on that similarity law was less than 8%. When the morphological parameters within the
range of 0.5-2, the detonation overpressure damage radius decreased with the increase of morphological parameters.
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Based on the study of the overpressure damage power of cloud detonation in spherical morphology, by introducing the influence

factor of cylindrical morphology, the influence of the complex propagation process of waves in the cylindrical cloud detonation

on the decay law of the far-field detonation peak overpressure was clarified. The similarity law for the decay of the flat cylindrical

cloud detonation peak overpressure was established. The prediction of the cylindrical cloud detonation overpressure damage

radius was provided, which depended on morphology parameters and fuel concentration.

CHINESE JOURNAL OF ENERGETIC MATERIALS

o
Il

4

R

XXXX 4

% XX &

% XX #

(1-11)



