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Investigation of Incoming Boundary Layer Effects on the Flow
Field of Transonic Compressor Rotor

NIU Han,CHEN Jiang, XIANG Hang,DU Gang
(School of Energy and Power Engineering, Beihang University , Beijng, China, Post Code; 100191)

Abstract: In order to investigate the influence of incoming boundary layer on the aerodynamic perform-
ance and flow field of transonic compressor rotor,the numerical simulation of the transonic compressor
flow field with different incoming boundary layer was inlet conditions carried out for rotor 37. The results
show that the incoming boundary layer causes the change of shock wave structure inside the boundary lay-
er,and then affects the flow field above 60% span,resulting in the redistribution of the mass flow in the
spanwise. When incoming boundary layer thickness is the same ,the greater the total pressure deficit is, the
higher the additional loss with 60% to 90% span shock loss as the main body is. The incoming boundary
layer weakens the strength of tip leakage vortex system,which influences the leakage strength by simulta-
neously changing tip load and tip leakage flow source fluid energy,and thus affects the formation and de-
velopment of the leakage vortex system.

Key words: incoming boundary layer, transonic compressor rotor, tip leakage flow,tip leakage vortex
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