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Research on local DQ-Lagrange method for solving
flow field in step flow
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Abstract: An upwind local differential quadrature-lLLagrange interpolation method to
solve the Navier-Stokes equations for the flow field in the complex step flow was set up.
The method to impose the essential boundary condition and the natural boundary condition
was improved. The effect of support domain size, boundary condition treatment method and
the upwind scheme on the accuracy of the calculation were analyzed. Calculation simulation
shows that the high order Lagrange interpolation may cause numerical oscillation. The local
differential quadrature method was recommended. The upwind support domain can improve
the accuracy of the solution. Solution accuracy may be better in case of that the velocity sup-

port domain is lager than the pressure support domain.
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Table 1 Mean error with the different vector and
pressure support domains
/%
a=8; a,=8§ 12.51 21. 33
a=6; a,=6 9.45 17.83
a 5
a=5; a,=5 7.81 15. 67
a,=>5
ay=4; a,=4 7.53 9. 65
a=23a,=2 7.44 9.18
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Table 2 Mean error in the different upwind support

domains (unit: %)

Re 100 150 200 250 300
a=4; a, =4 7.66 8.57 8.79 9.07 9.36
a;=5; a,=4 7.21 7.93 8.31 8.56 8.81
a=6; a,=4 7.10 7.55 7.90 8.17 8.21
a=7; a,=4 6.85 7.16 7.36 7.53 7.66
a=8; a,=4 7.92 8.34 8.58 8.83 9.11
a=10; a,=4 12.3 14.6 14.8 14.7 15.5
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