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Fig. 1 Schematic diagram for solving the eddy current problem
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Fig. 2 Streamline distributions of time-dependent flow under different viscosity coefficients v
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Table 1 Maximum u and p nodal errors of the vortex solution corresponding to different approximation orders

 error p error
N \ s L, comensence \ " L comergence
order order
1 8.4E-1 2.9E-1 5.4E-2 2.0 2.1E-0 5.4E-1 9.4E-2 2.2
2 7.4E-2 3.6E-2 1.0E-2 1.4 3.1E-1 8.8E-2 1.8E-8 2.0
3 1.2E-1 4.7E-3 5.6E-4 3.9 2.3E-1 1.6E-2 8.8E-4 4.0
4 1.0E-2 2.1E-3 4.5E-5 3.9 2.8E-2 4.1E-3 1.2E-4 3.9
5 1.8E-2 7.56-5 3.0E-6 6.3 3.2E-2 3.3E-4 6.8E-6 6.1
6 6.0E-4 4.1E-5 1.7E-7 5.9 9.7E-4 6.7E-5 4.9E-7 5.5
7 1.4E-3 6.3E-7 4.5E-8 7.5 1.9E-3 3.9E-6 4.1E-8 7.7
8 1.8E-5 3.3E-7 2.7E-8 47 2.7E-5 5.4E-7 2.8E-8 5.0

2.2 [EtFgim
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Fig. 3 Schematic diagram for solving pipeline problems
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Table 2 Maximum lift, drag coefficients and final pressure drops in the pipe flow case fort = 8

K N Cy G Ap(t = 8)

115 6 2.953 0.497 -0.110

236 8 2.942 0.488 -0.112

236 10 2.955 0.479 -0.112

ref. [16] - 2.950 0.478 -0.111
+
3 4

RSN, T — R A 2 Navier-Stokes J7 B2 B R I S HY DG J5 ik, R ARS8 4%
PEATREASAU , X T R BEAG Y , 1 Je it 3 B ph B, i 0 e R A i b A B SRS AR
o3 B TR FRIGE BT (4 AR o0 St Al Tt g B BH 3. 2% T Xk 2R ] ] Rt A9 A8 DA77 AR 22 Bk
i, B ST A AR AT S IHEAR /NI XEAS AT R4 Navier-Stokes i1 , 5% F 2 B2 Ut
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A Discontinuous Galerkin FEM for 2D Navier-Stokes
Equations of Incompressible Viscous Fluids

CHEN Yafei, ZHENG Yunying
(School of Mathematical Science, Huaibei Normal University,
Huaibei, Anhui 235000, P.R.China,)

Abstract: The incompressible Navier-Stokes equations are composed of the conservation law
and the diffusion and constrained development equations. To test the numerical method, based
on the unstructured grid, a discontinuous Galerkin scheme was established. The numerical re-
sults of the eddy current problem for different viscosity coefficients v were discussed. The simu-
lation results show that, the method has high precision and can solve the incompressible vis-
cous fluid problem with moving interface, which makes the simulation boundary layer, the
shear layer and the complex vortex solution be very effective, and the shock structure can be

successfully extended to the numerical simulation of complex phenomena.

Key words: Navier-Stokes equation; discontinuous Galerkin finite element method; viscous

flow



