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Numerical Simulation of Shock Wave Propagation and Interaction

Using the Method of Space-Time Conservation Element and Solution Element
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In this paper, the Method of Space-Time Conservation Element and Solution Element (CE/SE) is applied to the
implosion/explosion of polygonal shock wave in a box by solving the two-dimensional unsteady Euler equations.
The results are compared with those of FDS method coupled with RK2 time integration scheme. It is found that
the resolution of shock-shock interaction in CE/SE method is a little bit inferior to that in FDS method, while
the CPU time of CE/SE method is significantly shorter.
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(l)
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η =
∆η
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(qm)n
j′,k′+1 = (qm)n

j′,k′ , m = 1, 3, 4

(q2)
n
j′,k′+1 = −(q2)

n
j′,k′

(qmx)n
j′,k′+1 = −(qmx)n

j′,k′ , m = 1, 3, 4

(qmy)n
j′,k′+1 = (qmy)n

j′,k′ , m = 1, 3, 4

(q2x)n
j′,k′+1 = (q2x)n

j′,k′

(q2y)n
j′,k′+1 = −(q2y)n

j′,k′

(32)

4.3 ³�´�µ�¶¤
5 -�·>¸ � CE/SE � .²��ULM 3 O'P�- e�f P�¹ .v/º�UEq r�s�tNu

0.428 - �>� ���`4B» ¸ ��¼ S�½�¾ (6).*vº�U ��� ��� � ?>U�V¿8>~�. À�m�n�Á ¤ 1���a K wU*VÂV ¼ S�½�¾
(6)
.�v/º/U ��� ���`8'��Ã�Ä�Å�a K w�UÆ 8�Ç�Y�4�È ���iÉBÊZË = M�aEw Æ 8 ='Ì Ç/ULVM�R P 4�M 5 O/P 4�M 6 O/Pp-N\ e>f P�¹ .Nv�º�U

CE/SE �N�*� 4 FDS � .¿�LU ��� ���51 ¤ 6
Ç�Y ¤

11.*� I V \ ¤ 8'~ ·�¸ = CE/SE � 4�» ¸ = FDS � .¿�U�����1��a K wULV ¤
7
� À j�k Á ¤ 4 ¤

6
4

8
4

10
�À'm>n�Á ¤ 4 ¤

9
� M

5 O�P�- e�f P>¹ 4 ¤ 11
� M

6O�P- e'f P>¹5- Í'Î�- y = 2
4

x = 2 �>- q r's�t'u
2.5704

.�v5º5U�m'n51��paN�p~ -�� Ï � CE/SE � 4�Ð�
FDS � 1�°�a K w�U�V

4 Copyright c© 2001 by JSCFD



0 1 2 3 4
’X’

0

1

2

3

4

’Y
’

T=0.3780

Fig. 5: Density contour for triangular implosion
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Fig. 6: Density contours for square implosion
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Fig. 7: Pressure contours for pentagonal implosion
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Fig. 8: Density contours for pentagonal implosion
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Fig. 9: Density distribution for pentagonal implosion
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Fig. 10: Density contours for hexagonal implosion
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Fig. 11: Density distribution for hexagonal implosion
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Fig. 12: Density contour for pentagonal implosion
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Fig. 13: Density distribution for pentagon implosion
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Fig. 14: Density contour for pentagonal implosion
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Fig. 15: Density distribution for pentagon implosion
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