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Abstract: A typical compressor stage was taken as the research object and the effect of wall
roughness variation on the aerodynamic performance of axial compressor was investigated
quantitatively with a three dimensional numerical simulation. The underlying mechanism of
compressor performance degradation caused by wall roughness was revealed. The results show
that the increasing wall roughness reduces total pressure ratio and the isentropic efficiency of
compressors, and the greater the roughness, the faster the performance degradation. When the
wall roughness exceeds 90 pum, the total pressure ratio and isentropic efficiency of compressors
decrease by 2.58% and 7.15% respectively. The viscous dissipation of airflow in near wall
region, enhancement of the mixing and blockage of airflow in the separation zone and loss of the
shock wave are the main reasons of worsened compressor performance. In addition, with the
increasing wall roughness., compressor characteristic curves move toward mass flow decreasing
direction, and characteristic parameters near stall point decrease faster. The steady working

range of compressors is thus widened, but flow capacity is greatly lowered. When wall roughness
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exceeds 150 pm, stall condition occurs in advance, and compressor steady working range is

rapidly reduced by 6. 21%.

Keywords: gas turbine; axial compressors; wall roughness; performance degradation;

characteristic curves
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