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Comparison among three models for compressor internal flow

WANG Zi-wei', FAN Zhao-lin*, JIANG Xiong', CHEN Ti'

(1. Computational Aerodynamics Institute,
China Aerodynamics Research and Development Center, Mianyang Sichuan 621000, China;
2. Science and Technology Department,

China Aerodynamics Research and Development Center, Mianyang Sichuan 621000, China)

Abstract: In order to simulate the flow of compressor better, mixing plane method,
harmonic balance method and phase lag method for CFD of compressor internal flow were
implemented into an in-house finite volume code. Taking NASA Stage 35 compressor model
as an example, results of three methods were compared with each other. Result indicates
that, phase lag method ranks highest in terms of accuracy and mixing plane method ranks
lowest; the result of phase lag method is as accurate as the result of half annulus simulation
of the flow with the dual time stepping method, and a factor of 20 speed-up could be a-
chieved; compared with mixing plane method, harmonic balance method can simulate un-
steady interference between rotor and stator and global parameters variation in inlet and out-
let accurately; when the harmonic order is set more than or equal to 5, the result of harmonic
method does not vary with the harmonic order and matches well with the result of phase lag
method; computational efficiency of mixing plane is much higher than the other two meth-
ods, computational efficiency of phase lag method is nearly equal to harmonic balance method

with a harmonic order of 5.
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