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DEVELOPMENT OF IMPLICIT DISCONTINUOUS GALERKIN METHOD ON UNSTRUCTURED MESHES

H.D. Lee' and 0.J. Kwon”

The implicit discontinuous Galerkin method for the two-dimensional Euler equations was developed on unstructured
triangular meshes, which can achieve higher-order accuracy by using hierachical basis functions based on Legendre
polynomials. Numerical tests were conducted to estimate the convergence order of numerical solutions to the Ringleb flow
and the supersonic vortex flow for which analytic solutions are available. And, the flows around a circle and a
NACA0012 airfoil was also numerically simulated. Numerical results show that the implicit discontinuous Galerkin methods
with higher-order representation of curved solid boundaries can be an efficient higher-order method to obtain very

accurate numerical solutions on unstructured meshes.

Keywords: B4 42|71 7|¥(Discontinuous Galerkin Method), WAIA A7+ &2 E(Implicit Time Integration), X3+ A3
7]¥(Higher-Order Method), ¥l 3 ZA2}A|(Unstructured Meshes)
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Fig. 2 Triangular element mapping onto the reference element.
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(b) piecewise quartic boundary approximation (Q=4)

Fig. 8 Density contours for the supersonic vortex flow :
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(b) total pressure

Fig. 11 Pressure coefficient and total pressure loss
distributions around a circle (V,, = 352)
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Fig. 14 Pressure coefficient and amount of entropy increase
distributions around a NACA0012 airfoil

Fig. 15 Contour plots of amount of entropy increase around a
NACA0012 airfoil
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