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A Study on Flow Characteristics of Two-Dimensional Backward-Facing Step by CFD
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Abstract : The present study is aimed to investigate flow characteristics of Two dimensional
backward-facing step by numerical approach. A convection conservative difference scheme based
upon SOLA algorithm is used for the solution of the two-dimensional incompressible
Navier-Stokes equations to simulate the laminar, transitional and turbulent flow conditions at
which the experimental data can be available for the backward-facing step. The twenty kinds of
Reynolds number are used for the calculations. In an effort to demonstrate that the reported
solutions are dependent on the mesh refinement, computations are performed on seven different
meshes of uniformly increasing refinement. Also to investigate the result of inflow dependence,
two kinds of the inflow profile are chosen for the laminar flow. As criterion of benchmarking
the result of numerical simulation, reattachment length is used for the selected Reynolds numbers.
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Fig.3 Grid Dependence
Maximum Grid Size | 1/5H 02
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Table 2 Inflow Profile Dependence
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Fig.9 Time-Mean Flow Characteristics at Re=8 X 10> (T=200-300)
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(b) Vorticity Contours (d) Contours of Kinetic En;;'gy
Fig.10 Time-Mean Distribution at Re=1.76 X 10° (T=200-300)
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