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Abstract: Endwall corner separation is a typical secondary flow in axial compressor. With the increase of
blade loading, the corner separation flow could develop into corner stall flow, which could cause serious flow
blockage and loss in compressor blade passage and should be avoided during the compressor design procedure. In
order to predict the corner stall flow in compressors, some criterions has been developed, which are mainly based
on two—dimensional airfoil data. The endwall flow is strong three—dimensional in real compressor environment. A
new criterion is developed accordingly in the present paper. The newly developed criterion was verified by experi-
mental data obtained from low—speed compressor tests. The results showed that the existed criterions do not work
well in real compressor environment and the newly developed criterion could accurately predict the stator hub cor-

ner stall in compressors with a critical value of D = 0.405 + 0.02. In addition, the newly developed D parameter
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shows related correlation to the flow loss and blockage in compressor stators.

Key words: Corner separation; Corner stall; Criterion for the prediction of corner stall; Axial compressor
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Fig. 1 Schematic of single-stage low-speed compressor rig

in Beihang University-old configuration
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Fig. 2 Schematic of single-stage low-speed compressor rig

in Beihang University-new configuration
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Table 1 Parameters of single-stage low-speed compressor rig in Beihang University
Parameters Old configuration New configuration
Tip diameter/m 1.0 1.0
Hub diameter/m 0.6 0.75
Design rotation speed/( t/min) 1200 1200

Blade number

36(IGV),17(R),20(S)

43(IGV),36(S1),28(R),36(S2),43(0GV)

Table 2 Design parameters of the measured compressors
Parameters StageA StageB StageC StageC-3D SBR-3D
Load coefficient 0.28 0.31 0.35 0.35 0.30
Ratio of hub to tip 0.60 0.60 0.60 0.60 0.75
Aspect ratio (hub) 1.11 1.12 1.08 1.08 1.00
Solidity (hub) 1.86 1.83 1.92 1.92 1.89
Rotor tip clearance/% 1.5 1.75, 1.0 1.75,1.0, 0.5 1.75,1.0,0.5 2.0
Stator stagger (hub)/(°) 16 14 20 20 32
Stator camber (hub)/(°) 56 51 40 40 44
Blade profile C4 Cc4 CDA CDA CDA

Three—dimensional stacking - -

. Positive dihedral Positive dihedral
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Fig. 4 Schematic of passage flow at constant span
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Table 3 Degree of stator hub corner separation
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Fig. 8 Oil-film experimental result at stator suction surface

and contour of axial velocity at stator rear of StageC-R1.0
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