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Fig. 1(a) The grid graph of computational Fig. 1(b) The schematic diagram of
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Fig. 2 The analysis of data dependence in Euler step
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Table 1 The model of TNT charge

Charge weight/(t) Charge radius/(m) Mesh step/(m) Computational domain size/(m)  Step number

9.29 1.15 0.4X0.4X0.4 24.0X40.0X80.0 54000

WY BB 2 3R 3. kg NIRRT Z T7 188k IR TS KT Y
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Table 2 The detonation parameters of TNT explosive Table 3 Parameters of equation of
tate for TNT losi
o Detonation pressure  Detonation velocity — Initial specific internal state for explosive
/(g/cm®) /(GPa) /(m/s) energy/ (kJ/g) ko ky b
1. 60 18.5 6 700 7.0 3.0 3.16 1.0
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Table 4 Peak overpressure of shock waves calculated by numerical solution and empirical formula
Distance Apum.caty Apm.ca AP Num Distance Apu.caty Apim.ca AP Num
/(m) /(MPa) /(MPa) /(MPa) /(m) /(MPa) /(MPa) /(MPa)
10 5. 037 1. 153 35 0.242 0. 299 0. 205
12 3.359 0.771 40 0.181 0.220 0.158
14 2.239 0.551 45 0. 141 0.170 0.127
15 1. 872 0. 466 50 0.113 0.135 0.108
16 1. 586 0.421 55 0. 094 0.111 0.098
20 0. 904 0.329 60 0. 080 0. 093 0.079
22 0.715 0.934 0. 391 65 0.068 0. 079 0. 069
24 0. 579 0. 751 0. 486 70 0. 059 0. 069 0. 061
30 0. 343 0.432 0.303
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Fig. 3 Pressure-time curves at different distance from the center of explosion by numerical simulation
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Fig. 4 3D numerical simulation results of the explosion field

(c) t=42.34 ms
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Table S Speedup and parallel efficiency of system with different area-dividing method by blocking model

Area-dividing method Total time/(s) Speedup Parallel efficiency/( %)
1X1X1 7153
4X1X1 2392 2.99 74.7
1X2X2 2056 3.48 87.0
1 X1X4 2100 3.41 85.1
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The Parallel Computation Based on MPI for Explosion in Air
FEI Guang-lLei, MA Tian-Bao, NING Jian-Guo

(State Key Laboratory of Explosion Science and Technology »
Beijing Institute of Technology ,Beijing 100081,China)

Abstract: Euler algorithm, fuzzy interface method for three-dimensional multi-material and the data de-
pendence of this algorithm were studied,and a method for settling the data dependence was presented.
The parallel program of MMIC-3D based on message passing interface (MPI) was designed. The
three-dimensional numerical simulation results of explosion field in an infinite air medium,which were
obtained in this study,are in agreement with the experimental phenomena and the principle of physics.
Test on the symmetrical multi-processing (SMP) shows a better speedup.
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