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Abstract: In order to restrain the corner separation on suction surface, reduce the flow loss and improve
the flow capacity of the compressor stator passage, bionic chamber structure is applied. This structure, based on
the wing chamber and wrinkled structure of dragonfly wings, is setted on the endwall of a transonic compressor
cascade. The effects of bionic chamber with different depth on the corner separation were studied by numerical
simulation. The results show that the most obvious effect occurs when the incidence angle is 0°. The turbulent ki-
netic energy and the flow rate near the endwall can be enhanced. The influence range of separation vortex is re-
duced, the flow capacity of cascade is enhanced, and the diffusion capacity is improved. With the increase of
depth, the restraining effect of bionic chamber on corner separation first decreases and then increases. The total
pressure loss coefficient of the optimal scheme is reduced by 7.22%. When the incidence angle is less than the
minimum loss incidence angle, the starting point of separation vortex is advanced due to the induction of bionic

chamber, which expands the separation range and enhances the separation loss in corner region. While the inci-
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dence angle is greater than the minimum loss incidence angle, the restraining effect of corner separation first in-

creases and then decreases. Especially when the corner separation is large to a certain extent, there is no obvious

effect.
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Fig.1 Schematic diagram of cascade parameters

c

Table 1 Cascade parameters

Parameter Value

Chord ¢/mm 40

Height H/mm 100

Pitch ¢/mm 30

Stagger angle y/(°) 60
Geometric inlet angle a/(*) 46.23
Geometric outlet angle B/(°) 76.93
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Fig. 2 Schematic diagram of bionic chamber

Table 2 Chamber depth of different cases

Case No. 1 2 3 4 5
Chamber depth d/mm 0.1 0.2 0.4 0.6 0.8
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Fig. 5 Contour of the total pressure loss coefficient
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