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On the Numerical Accuracy of Some Finite Difference Schemes

for Solving the Boundary-Layer Equations

Kenichi MATSUNO, Naoki HIROSE,
Makoto FUJITA and Ryuma KAWAMURA

ABSTRACT

The numerical accuracy is investigated for two second-order accurate finite difference
schemes: a predictor-corrector form of the Crank-Nicolson scheme and the DuFort-Frankel
scheme, applied to the Cebeci-transformed two-dimensional incompressible boundary layer
equations. The relation between the absolute error of the velocity gradient at the wall and
the step width of the finite difference calculation was obtained for the Howarth problem.
The result shows that the second-order accuracy is numerically realized when a coupled algo-
rithm for the equations of continuity and momentum is used in a predictor-corrector form of
the Crank-Nicolson scheme. The DuFort-Frankel scheme, which is explicit, also maintains
the second-order accuracy when a sufficiently small streamwise step width is taken. Com-
parisons of results for the numerical accuracy and the computation speed with those of the

well-known Keller’s Box scheme are also discussed.
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ABSOLUTE ERROR OF(aF/ar,)”

MEFHEMALTRE 646 5

102
x =08
4z = 0.025
10} ~
'1 | ]
1074~ —
ODFS8
ANPC-CNS
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(one iteration)
. 1
10 1072 1071 1
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x dx
0.2 0.1 0.05 0.025
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