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Flow analysis and design optimization of a mixed-flow fan
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Abstract

In this study, three-dimensional viscous flow analysis and optimization are presented for the design
of a mixed-flow fan. Steady, imcompressible, three-dimensional Reynolds averaged Navier-Stokes
equations are used as governing equations, and standard k-e turbulence model is chosen as a
turbulence model. Governimg equations are discretized using finite volume method. Upwind difference
scheme is used for the discretization of the convective term and SIMPLEC algorithm is used as a
velocity-pressure correction procedure. The computational results are compared with the results obtained
by TASCflow. For the numerical optimization of the design, objective function is defined as a ratio of
generation of the turbulent energy to pressure head. Sweep angles are used as design variables.
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Fig. 5 Pressure contours on the suction and

pressure surfaces of the blade
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Fig. 10 Axial velocity at leadin

Fig. 8 Performance
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