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Enhancing Efficiency of Axial Compressor Blades Using Non-Axisymmetric Endwalls
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Abstract

This article focuses on the control of secondary flow in an axial flow compressor blade to improve efficiency. It introduces the
concept of secondary flow in turbomachinery and various control techniques. Based on the performance of these techniques
published in previous research, the non-axisymmetric endwall method has been used to improve blade performance and increase
efficiency. The design of a non-axisymmetric endwall is achieved through an automated optimization process using Surrogate
method. Numerical simulations are performed to analyze the flow field and blade performance by solving the Reynolds-Averaged
Navier-Stokes equations with the k-¢ turbulence model. The simulation results demonstrate a 2.7% increase in efficiency with the
non-axisymmetric endwall design compared to a symmetric endwall. The analysis of flow phenomena reveals a reduction in corner
vortex size and a decrease in flow separation near the endwall, which contribute to the improved efficiency.

Keywords: Secondary Flow, Non-Axisymmetric Endwall, Axial Compressor, Flow Simulation, Flow Control, Corner Vortex
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2 Profile losses
* Secondary flow losses

' Tip Clearance Losses
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! Passage Vortex

% Horse Shoe Vortex
* Corner Vortex

* Pressure Side
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