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Optimization Inverse Design Technique for Fluid Machinery Impellers

J. 8. Kim and W. G. Park

A new and efficient inverse design method based on the numerical optimization technique has been

developed. The 2-D incompressible Navier-Stokes equations are solved for obtaining the objective
functions and coupled with the optimization procedure to perform the inverse design. The steepest
descent and the conjugate gradient method have been applied to find the searching direction. The
golden section method was applied to compute the design variable intervals. It has been found that the
airfoil and the pump impellers are well converged to their targeting shapes.
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Fig. 4 Histories of the objective function and the design variables
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Fig, 5 Changes of the airfoil shapes

Fig. 6 Definition of design variable of the impeller Fig. 7 Grid system of the impeller (50 80)
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(a) Pressure contour

(b) Streamlines

Fig. 8 Pressure contour and streamlines of the impeller with design variable, R=44
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Fig. 9 History of the objective function for the design variable ( R=42.5mm, 4,=9.34" , 9,=7.88° )
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Fig. 10 History of the objective function for the design variable ( R=50mm, §,=4.64" , §,=1122" )



