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Abstract: Aiming at the problems of poor flow quality and significant flow loss at corner region of
axial compressors, NASA Rotor37 axial compressor was taken as the research object to propose a
new geometry definition and parameterization method for the blade passage of axial compressor,
which enabled the cooperative design of blade, corner and endwall structure, and realized the
high order smooth transition between blade and endwall. On this basis, the influence on the aero-
dynamic performance and internal flow field of hub fillet were studied. The results showed that
after modifying the blade passage of NASA Rotor37, the compressor adiabatic efficiency increased
by 0. 3% at the design point, and surge margin increased from 11. 85% to 18.8%. The concave on end-
wall can help stabilize the compressor flow capacity and avoid flow drift during modification. The blended

blade and endwall structure can produce a transverse pressure difference, removing the low energy fluid
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from the corner region to the main flow to reduce corner flow separation, while the main flow losses

slightly increased. The new geometry defining and parametric modeling method of the axial compressor

proposed in this paper and the findings of flow improvement mechanism of the corner flow have reference

value for the further development of axial compressor design system.

Keywords: axial compressor; corner flow; non-axisymmetric endwall; hub fillet; blended blade

and endwall
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Fig. 1 Geometric definition of blade passage in compressor
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Fig. 2 Geometric parameterization of blade passage

2 BUEITE Tk
2.1 HRIK

JES ML F NASA Rotor37 J§ I B 5 14 i3 47
SN 1 iRt . R BR A E CH A
SR R T3 1% 43 ) 6 AT A R S 4 fk s R
F 38 1 AR AR R i B A 2 R S R0 AT R T
S R X A AR R | AR R AR | 2 B AR A
A Y [ S, 3 P R R N B I S AT X E AT

% 1 NASA Rotor37 & it & & 47 5 %

Table 1 Design and operation parameters of NASA Rotor37
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Fig. 3 Grid independence examination
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ter design modification
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