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Table 1 Comparison of streamwise and vertical velocity numerical results with Blasius analytic solution z =0.0
u v
x=30.3162 y=0.04768 x=30.3162 y=0.518 x=30.3162 y=2.19444
t =100 0.0295132251  0.0000015861 0.3531895973  0.0002193907 0.9954949243  0.0019732121
t =140 0.0295123628  0.0000015868 0.3531818054  0.0002194757 0.9954946152  0.0019737067
t =180 0.0295121690  0.0000015870 0.3531801867  0.0002195025 0.9954945352  0.0019738454
t =200 0.0295121420  0.0000015870 0.3531799711  0.0002195067 0.9954945233  0.0019738663
Blasius 0.0295207920  0.0000015277 0.3532560027  0.0002195054 0.9955158680  0.0019732649
u v
x=60.5423  y=0.04768 x=60.5423 y=0.518 x=60.5423 y=2.19444
t =100 0.0240407193  0.0000008572 0.2888066893  0.0001192954 0.9732686679  0.0015074657
t =140 0.0240397089  0.000000858 1 0.2887958878  0.0001192875 0.9732652433  0.0015073705
t =180 0.0240390081  0.0000008573 0.2887868798  0.0001192813 0.9732625933  0.0015075151
t =200 0.0240386694  0.0000008573 0.2887831443  0.0001192806 0.9732616806  0.0015075545
Blasius 0.0240433227  0.0000008253 0.2888312133  0.0001193303 0.9733014517  0.0015079049
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A high accuracy scheme for 3-D unsteady incompressible N-S equations

QIAN Jian-hua' > LU Chang-gen' > CAO Wei-dong’
1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering
Hohai University ~Nanjing 210098  China
2. College of Environmental Science and Engineering Hohat University Nanjing 210098  China

Abstract A new method is worked out for numerical simulation of 3-D unsteady incompressible N-S equations. For time
discretization the third-order accuracy explicit-implicit mixed fraction scheme is employed. For spatial discretization the
compact finite difference schemes on non-uniform meshes in x and y direction are adopted with Fourier spectral expansion
for numerical approximation in z direction the spanwise direction. Numerical results of flat plate boundary laminar flow
show that the present method is of high accuracy stability and rate of convergency. Meanwhile the downstream boundary
problem for 3-D unsteady flow is studied and a non-reflecting outflow boundary condition is put forward. The algorithm
reduces the error induced by reflection from artificial outflow boundary in the limited computational region and ensures
the accuracy of direct numerical simulation. It also has important significance for numerical simulation of disturbance

evolution and turbulence transition in boundary layers jets mixed layers etc.

Key words N-S equations non-uniform mesh compact finite difference Fourier spectral expansion





