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Abstract

This paper describes numerical solutions of the Navier-Stokes equations for a two-
dimensional flow over a forward-facing step attached to a plane boundary. An upwind-
difference scheme was employed to obtain the numerical solutions for Reynolds numbers
ranging from 100 to 2500. Results are presented for the pressure distribution, the separa-
tion points and the displacement and momentum thicknesses of the laminar boundary
layer upstream of the step. Pohlhausen’s second shape-factor at the separation points
calculated on the basis of the numerical solutions was found to be hardly influenced by
the change of the Reynolds number. The separation point shifts upstream as the
Reynolds number becomes larger. However, its location tends to approach to a fixed
point when the Reynolds number becomes larger than approximately 1200.

Flow visualization by aluminum-dust with the aid of a slit light was also performed
for the purpose of comparing the numerical solutions with the actual flow patterns.
A fairly good agreement between the calculated and observed flow patterns was obtained.
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Fig. 1. Geometry of flow field and finite-difference mesh.
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Table 1. Relaxation parameters.

) number of
Re @ b iteration
100 1.10 0.60 900
300 0.50 0.30 400
600 0.40 0.25 501
1200 1.00 0.10 910
2500 1.00 0.10 901
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Fig. 3. Flow patterns; (a) Re=300, (b) Re=600, (c) Re=1200.
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