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Uncertainty quantification of real stagger angle deviation affecting
compressor performance

JI Tianyuan, CHU Wuli, ZHANG Haoguang, DONG Jiezhong
(School of Power and Energy, Northwestern Polytechnical University, Xi’an 710129, China)

Abstract: In order to study the influence of blade stage angle deviation on compressor performance
and stability, a subsonic single rotor axial compressor was taken as the research object and sparse
approximation arbitrary polynomial chaos method was used as uncertainty quantification method to
evaluate the uncertainty effect of blade stage angle deviation on compressor aerodynamic performance and
flow field structure. Results showed that the performance parameters were all monotonically correlated
with the stagger angle deviation, and the fluctuation degree of compressor performance decreased with the
decline of mass flow rate. The stagger angle deviation changed the incidence angle. Under the condition of
large mass flow rate, the fluctuation of the flow field in the blade root area was the largest because the
negative incidence angle was the most serious in this area. Under the condition of small mass flow rate, the
tip clearance leakage vortex was significantly affected by stagger angle deviation, and the flow loss
fluctuation in the blade tip area was the largest. At the same time, because the development direction and
expansion degree of tip clearance leakage vortex changed with the stagger angle deviation under near stall
condition, the plugging degree of tip area was affected, finally leading to fluctuation of the compressor

stability.
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Fig. 1 Schematic view of compressor rotor test section
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Table 1 Main design parameters of the rotor
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Fig.2 Computational domain and grid of compressor rotor
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