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Influence of Convergent—divergent Ratio on Performance of Micro

Transonic Axial Turbine
SUN Xianglin, XIA Chen, CHEN Jinwen
(College of Energy and Power Engineering, Nanjing University of Aeronautics and Astronautics, 210016 Nanjing, China)

Abstract: Micro-turbine is facing the technical challenge of high—load and transonic flow, and in order to meet the needs of the
development of high - performance micro — engine, this paper studies the effects of convergent - divergent ratio and its radial
distribution on the performance and flow characteristics of the micro transonic turbine, and the good value range of convergent-
divergent ratio with appreciate radial distribution law is abtained. The results show that for the cascade, by locally adjusting the profile
curvature in front of the incident point of the rear-extension wave in the throat of the suction surface, the convergent-divergent ratio
is kept in the range of 1.04—1.08, which can reduce the incoming Mach number of shock waves by 3.4% and suppress the reflection
effectively, with total pressure loss coefficient reduction by 14.1% at most. For rotor blades, selecting the radial distribution law of
“C-type” convergent-divergent ratio can improve the efficiency of the micro turbine by 0.45%, raise the mass flow by 0.66%, and
maintain better performance in a wide working range.

Keywords: micro transonic axial turbine; profile adjustment; convergent-divergent ratio; radial distribution law of convergent—
divergent ratio
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