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DEVELOPMENT OF 2-D UNSTRUCTURED HYBRID GRID GENERATION PROGRAM
USING JAVA APPLET

JH. Lee, K.W. Cho® and B.S. Kim"

In this paper a hybrid grid generation program for gemeral 2-D region is introduced. The program is
developed by using JAVA programming language, and it can be used either as an application program on a local
computer or as an applet in the network environment. The hybrid grid system for a 2-D problem means a
combination of triangular cells and quadrilateral cells, and it can offer both of the high flexibility of triangular cells
and the high accuracy and efficiency of structured-type quadrilateral cells. To accommodate a quadrilateral-cell
region and a triangular-cell region into one computational domain, it is importance to take good care of the
interface between two different regions so that overall good grid quality can be maintained. In this research
advancing layer method(ALM) augmented by elliptic smoothing method is used for the quadrilateral-cell region and
advancing front method(AFM) is used for the triangular-cell region. A special treatment technique for the interface
between those two regions is also developed. The interface treatment technique is basically to prevent the
propagation of small cell size due to ALM method into the triangular region and maintain the smooth tramsition of
cell-size scale between two different regions. By applying current technique high-quality hybrid grids for general 2-D
regions can be easily generated, and typical grid generation results and flow solutions are demonstrated.
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Fig. 2 Grid generated by AFM vs. ALM: (a) Triangular grids by
AFM, (b) Quad grids by ALM.
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Fig. 4 Quad-Tri interface treatment: (a) Quad grids by ALM
method, (b) Zoom-up view of the end of quad-cell region
(c) Skewed triangular cells due to small node distances (d)
Triangular cell size adaptation according to the node
distance (e) Special treatment technique of quad-tri
interface layer.
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Fig. 6 Flow solutions using grid system generated by the current
program: (a) Structured grid results, (b) Unstructured grid

results.
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Fig. 7 Flow solutions for multi-element airfoils: (a) Overall grid
system, (b) Zoom-up view of hybrid grid system around the
main airfoil and flap, (c) Resultant contours of Mach
number distribution.
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