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Fig.1 Numerical Mach reflection of different grid sizes
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Fig. 2 The initial condition of two-dimensional gaseous detonation (density)
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Fig.3 Detonation front




542

o 28 4

g5 <

e

1100 O 1 =IC3 O—
"§?§E“

e

O
=
LLLLLLLLOCOSOSS

OO UNOU I Y0NS
NS
r=

o=

= ||

R
AR

550

1
S
[ oecotsoomce

Eate

B4 ESCp) HE (o) JREECD R (u,v) JOH H B (YY) R El
Fig. 4 Pressure(p) ,density(p) , temperature(T) ,velocity(u,v) , OH concentration (Y5)

14.63 I: Incident shock wave
14.23 M: Mach stem

13.03 M I M
12.63 I‘—'I‘—’I‘—'I

M: Mach stem 6.20

B 5 EhaRAT (VD LA (D 18] B 23 A 14

Fig.5 Interval distribution of Mach stem (M) and the incident shock wave (1)

=4.903 4

t=4.402 3 13.820

=3.902 1

t=3.402 1

=2.903 9

=2.403 4

0 10 B 20 30
6 R AR % I AR

Fig. 6 The process of detonation wave propagation
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Numerical Study on the Reactive Euler Equation Based on
Semi-Implicit Methods

ZHAQO Hui, LI Jian, NING Jian-Guo

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

Abstract: This paper introduces an IMEX (implicit-explicit) Additive Runge-Kutta method, which was
applied to resolve the stiff source term into the stiff part and non-stiff part,and the stiff part was
solved implicitly while the non-stiff part was handled explicitly. The numerical calculation of the gas-
phase detonation show that the method can deal with the stiff problems caused by the source term,ac-
curate capture the discontinuity and description of the structure of the Mach reflection, meanwhile the
features of cellular pattern agree well with the experimental results.

Key words: gaseous detonation;semi-implicit methods;stiffness; Mach reflection;cellular pattern
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