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Advances in the Adaptive Grid Methods on the Area of Science and
Engineering Application

WANG Ruili, LIU Quan, WU Zihui, HU Xiaomian

Institute of Applied Physics and Computational Mathematics, Beijing 100094, China

Abstract Adaptive grid method is one of the key techniques in the area of science and engineering applications. Based on the Lagrange
grids of computational method, two types of different adaptive grid methods including couple adaptive mesh methods and pro—processor
adaptive mesh methods are described. In the framework of couple adaptive mesh methods, several adaptive mesh methods including
adaptive mesh refinement, moving mesh method, and adaptive coordinate methods are reviewed. In the framework of pro —processor
adaptive mesh methods, adaptive mesh redistribution, reconnection—based method, changing connectivity of the mesh, and connectivity
optimization method are described. Their advantages and disadvantages are compared with each other and analyzed with regard to the
basic theory, efficiency, robustness for physics characteristics, and other features. It provides the support for using adaptive mesh method
in the area of science and engineering applications.
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Fig. 2 Moving of the mesh with physical
quality distribution
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Fig. 3 Mesh generated by using grid smoothing
method for the global computational domain; (a) is
original mesh, (b) is new generated mesh
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