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A through flow inver se design approach for radial<and
mixed-flow turbines

ZHAO Bin, SHAN Peng
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Beijing University of Aeronauticsand Astronautics, Béijing 100083, China)

Abstract : A code of quas-3D streamline curvature was developed through flow method
for the'inverse design of \radial and-mixed-flow turbines. This code was used to desgn a sin-
gle stage mixed:flow type turbine which served as the turbine of a micro-turbojet engine with
a thrust of 500 N. By computational fluid dynamics examination of the turbine stage and in-
tensity evaluation of .the blisk , it is proved that the micro-turbine design has achieved all its
design goals. To realize consolidation of design schemes for centripetal- , centrif ugal-and
mixed-flow turbines, S m streamline curvature equilibrium equation was written along the di-
rections of both the streamline® m’ and the streamline’ s quas-normal-line® g . Thus this
scheme can al 0 be used in the design of axial-flow turbine. The through flow desgn code u-
tilized the whole controllable vortex’ method in all computation stations.

Key words: aerogpace propulson system; inverse desgn problem of turbomachine;
radial flow turbine; mixed flow turbine; streamline curvature method;
whole controllable vortex method
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Table 2 Contrast between inver s design problem
and CFD positive problem

CFD

! (kg/ 9 0.92 0.95 0.946
0.57 0.57 0.57
0.81 0.88 0.879
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Fig.11 Meridional relative Mach number distribution
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