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Automatic generation method of quadrilateral meshes
and its application to numerical simulation

XIU Rong-rong"*, XU Ming-hai*, HUANG Shan-bo’

(1. Periodical Office of China University of Petroleum, Dongying 257061, China;
2. College of Storage & Transportation and Architectural Engineering in China University of Petroleum, Qingdao 266555, China)

Abstract ; Quadrilateral meshes on arbitrary 2D domain were generated by using indirect method. Firstly, triangle meshes
were generated by improved two—point advancing method. Then by means of inserting nodes and subdivison technique, the
mesh elements were composed with quadrilaterals completely. The edge interconversion, node elimation and inserting node
locally were used to smooth meshes, and the meshes suitable to numerical calculation were obtained. The proposed method is
characterized by its simplicity and ease of implementation. Mesh generation results demonstrate the robustness of the method.
The method can also generate smooth graded quadrilateral mesh and body-fitted boundary layer meshes. The generated me-
shes were used to solve natural convection in a square cavity. The solution results agree well with the reference results. The
quality of the generated meshes can be satisfied with the requirements of finite element numerical simulation.
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Fig.1 Subdivision of residual triangles and

mesh proceesing procedure
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Fig.2 Convex quadrilateral, triangle and

concave quadrilateral
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Fig.4 Mesh generation results
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Table 1 Comparison of calculated results of Nusselt number and reference results
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