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Comparison of Compressor Aerodynamic Performance in
Different Blade Surface Roughness Distribution Forms
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Abstract; In order to grasp the influence of the surface roughness of the compressor blade on its
aerodynamic performance, the CFX commercial software was used to study NASA Stage35 compressor. The
non-uniform and equivalent uniform distribution were used to study the internal flow and performance. The
results show that the increase of roughness will cause the aerodynamic performance of the compressor to
decline. Under the condition of 100% design condition, the increase of roughness will reduce the peak
efficiency of the compressor by 2.45% , the pressure ratio by 0. 56% , the flow rate by 1.15% , and the
temperature ratio increased by 0.24% . The internal flow field of the compressor obtained by the rough
surface calculated by different distribution methods is quite different but the overall performance is similar.

The equivalent roughness can be used to speed up the calculation, only the overall parameters of the
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compressor are needed.

Key words: compressor; roughness; non-uniform distribution; aerodynamic performance
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