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Fig. 1 Triangle meshes used to get the order of numerical scheme
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(a) Mixed mesh (b) A locally magnified portion (c) Evolution of zero level set
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Fig. 4 Multiple detonation fronts colliding
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Numerical scheme for level set equations containing curvature

on axisymmetric unstructured meshes”

CHENG Jun-xia, HU Xiao-mian
(Institute of Applied Physics and Com putational Mathematics, Beijing 100088, China)

Abstract: To simulate the moving of axisymmetric detonation front on triangles and quadrilaterals u-
sing the level set method, assuming that the detonation normal velocity is the linear function of curva-
ture, an axisymmtric level set equation is gained by the use of coordinate transformation. The convec-
tion term of the level set equation is solved by the positive scheme, and the curvature term is solved
by the Galerkin isoparametric finite element method and the semi-implicit time stepping technique.
On triangles and quadrilaterals, the scheme of the level set equations containing curvature is higher
than first order accuracy in L,and L, norms. The computational example is given of nonsmooth level
sets shortening stably by the local curvature on the unstructured mixed meshes. The example of mul-
tiple detonation fronts colliding shows that the scheme of this paper can be used to simulate the propa-
gation of detonation front on curvature.

Key words: mechanics of explosion; level set equation; Galerkin isoparametric finite element method;

detonation front; axisymmetric
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