0230000000000000
E5-3

ogoobdooob20bgoobouooooobgd

Solution of the 2D Burgers Equation Using a Multi-Directional Upwind Scheme
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The 2D inviscid Burgers Equation is solved using a multi-directional upwind scheme. In general, when the flow
direction is not always parallel to a coordinate line, the accuracy decreases. In order to overcome this problem, the
multi-directional upwind scheme is advantageous. In this paper, we clarify its effect on advection terms solving
the 2D inviscid Burgers equation. Computations are performed using a regular or the multi-directional upwind
scheme in a square domain under periodic boundary condition and two kinds of initial condition. The results
show that flows in any direction can be captured with higher accuracy when the multi-directional upwind scheme

is used, compared to the regular upwind scheme.
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Fig.1 Multi-directional finite-difference scheme.
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Fig.2 Discretization using Multi-directional
finite-difference scheme.
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Fig.3 Flow direction and Multi-directional scheme.
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u(x,y) = sin(4drx + 2my)

Case A : 1
v(z,y) = 3 sin(4rx + 2my)
8
u(z,y) = \/;51n(47ry)
Case B :
2
v(z,y) = \/;cos(Qﬂ'x)

0230000000000000
E5-3

000000 2y0000 ¢O0000000
()000000»-00000000000000
00000400000000000000

L |

1 zyOoooooogooaoo
085 | n00000000 D, DOOOODO
2/3 | 00000000000 OOOOO

0 &HOOO0O0OO0O0OO00DO

4. 00O0OO
Case A

Fig.5 Initial condition of u (Case A).
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Fig.7 Computational results. Surface of u at ¢ = 5. (Case A)
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Fig.8 Computational results. Surface of u at t = 5. (Case B)

Fig.9 High-resolution computation. Surface of u at t = 5. (Case B)
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Fig.10 Time development of surface of u at r = 2/3. (Case B)
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