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Effect of Blade Surface Roughness on Axial Compressor Performance

S. M. Sgjjadi M.Sc., Mechanical and Aerospace Engineering
Department, Islamic Azad University Science and
Research Branch

A. Asadollahi Ghohieh Assistant Professor, Civil Aviation Technology
College

Abstract

In this research, an investigation to understand the effects of blades surface roughness on the axial transonic
compressor performance parameters include of efficiency and pressure ratio was undertaken. A CFD code,
which solves the Reynolds-averaged Navier—Stokes equations, was used to simulate the complicated 3D flow
field of the axial compressor. The code was validated against experimental data of the axial compressor.
Numerical data showed good agreement with experimental data. Then, the effects of blades surface roughnessin
all stages on the axial compressor performance parameters at design point, was analyzed. Results show that
blades surface roughness leads to increase boundary layers and pressure loss and decrease the efficiency and
pressure ratio which reduction of efficiency is more sensitive compare with pressure ratio in the compressor.

Keywords: Axial compressor, 3D simulation, Blade surface roughness
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