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Numerical Research on Effect of 3-D Blade Surface Profiles on

Aerodynamic Performance of Centrifugal Compressor Impellers
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Abstract: A centrifugal compressor impeller with arbitrary curved surface is analyzed. The
surface is transformed into ruled surface for the purpose of reducing manufacture costs, however
the transformation leads to a worse aerodynamic performance. To improve the performance of
impeller with ruled surface, 8+1 sets of schemes are designed by changing control points of shape
lines of leading edge and/or trailing edge, and the internal flow field and performance curves are
evaluated by commercial CFD software Numeca. The aerodynamic performance worsens when the
inlet blade angle increases and vice versa. The pressure ratio rises more considerably as the outlet
blade angle increases, while the efficiency is improved more obviously as the outlet blade angle
decreases. The integrated method combines the results from the changing of both leading and
trailing edges to effectively enhance the aerodynamic performance. This approach indicates that
the impeller with ruled surface is very sensitive to the modification of shape lines, and the

aerodynamic performance of the appropriately modified impeller with ruled surface can be
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comparable with that of impeller with arbitrary curved surface.

Keywords: 3-D blade; blade with arbitrary curved surface; blade with ruled surface
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