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A Study on the Overlap of Grid Lines around a Sharp Convex Corner
with the Elliptic Grid Generation Schemes
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An elliptic grid generation scheme using Laplace’s equations guarantees the resulting grids
to be crossing-free as a result of maximum principle in its analytic form. Numerical results,
however, often show the grid lines overlapping each other or crossing the boundaries,
especially for very sharp convex corners. The cause of this problem is investigated, and it
is found that this problem can be handled by properly modifying the coefficients of
transformed Laplace’s equations in the computational domain.
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Fig. 1 Examples of elliptically generated grids
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Fig. 2 Examples of elliptically-generated grids for regions around a convex
corner by using the Laplace equations
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Fig. 3 Comparison of elliptically generated grids of 3x3 size with various
spacing
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Fig. 4 Examples of elliptically-generated grids for regions around a
convex corner by using the modified Laplace equations

o] AN & & 3%l Fig. 4@} (D9 BF A& Laplace FAH ] AT +Hd 3
e H4A EAV AR, 7EAE ol &% ¥¥E Laplace ML o8& M AR
A B3P Ye dE BgFa gk

4. AE
ol o], B2 m F9o] tistel Laplace B34 sl 98 Ax M4 AASS
AE 23 9e5 ge gee AN

- BE 3Y ZH9 FAAAY HIY 49 A d%E ZVYY Zx AARYE FH AR
B AdA A4 AN zA$-dr

- 3x3 2719 d&3tE AxA U £X 4¥E 59 AN A LA i dd
AFA HAol 7tedE B

» 2219 ABEE AU FYFEA 4 93 Laplace ¥R Y A& 53 AAAE, B4 3
AGe Fxd wA H3ol 2AHE A diNds 2 AA=RAME 38 I¥ F
7= 3

« Azt AAo dAHE F$, AL ddor e ERE Laplace ¥4 9 AFd 715
€ AHA3) Fo=zA FaAAM A EAE Ad¥ F UL E U A

FnEH
(1] J. Thompson, Z. Warsi, and C. Mastin, Numerical Grid Generation, North-Holland, 1985

{2] D. Anderson, J. Tannehill, and R. Pletcher, Computational Fluid Mechanics and Heat
Transfer, 2nd Ed., Mc-Graw Hill, 1997

_60_



