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Effects of inlet guide vanes asymmetry layouts on aerodynamic excitation

ZHENG Yun, CUI Jian, GAO Qingzhe, JIN Xiubo
(School of Energy and Power Engineering, Beihang University, Beijing 100191, China)

Abstract: A key technique for reducing the aerodynamic excitation of downstream rotor blades is the
asymmetry layout of inlet guide vanes. The half and half layout divided can be defined in terms of both the
number of blades and the vane spacing. This study derives a theoretical solution to aerodynamic excitation
with half and half layout and compares the two design schemes’ differences. We compare the aerodynamic
excitation properties under two asymmetry schemes using a 1.5-stage compressor as an example, examine
the spectral properties of the aerodynamic forces on the rotor blade surface, investigate the relationship
between the excitation properties and the vane spacing, and identify the frequency separation mechanism
of the aerodynamic excitation for half and half layout. The findings demonstrate that altering the guide
vane row’s vane spacing causes the aerodynamic excitation to be frequency divided, the amplitude
distribution of the aerodynamic response of rotor blades is affected by the propagation law of aecrodynamic
excitation, and that the spatial distribution and frequency domain characteristics of the pneumatic

excitation differ between the two asymmetry schemes.

Keywords: asymmetry layout of inlet guide vanes; half and half layout; design methodology;

vane spacing; excitation characteristics
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Table 1 Compressor geometry parameters

B Bd
S0 /mm 110
I /mm 90
B /mm 69
ST 3/ (r/min) 17 000
HF IR F]BR/mm 0.593
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Table 2 Parameters of inlet guide vane

S8 HfE
al/(®) 20
BI(°) 18.95

v/(°) 18
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