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Influence of Endwall Contraction on the Performance of Micro

Transonic Axial Turbine Guide Vanes
Chen Jinwen, Xia Chen
(College of Energy and Power Engineering, Nanjing University Of Aeronautics And Astronautics, Nanjing 210016, China)

Abstract : Numerical simulation is employed to investigate the effect of endwall contraction technology on the performance of
micro transonic axial turbine guide vanes. On the gas—driven turbine power test bench, cold—flow performance validation tests of
the components are conducted. The results indicate that after reducing solidity, the physical throat of the micro transonic turbine
becomes deficient, making the flow on the suction side of the guide vane more prone to strong separation and increasing the
profile loss. The endwall contraction profile can reduce the Mach number of the airflow at the throat, forming a local high—
pressure region on the upper endwall, which forces the flow to deflect toward the suction side and suppresses flow separation on
the suction surface. When the relative height contraction ratio is between 0.4 and 0.6 and the relative contraction radius ratio is
between 2 and 3, the studied micro transonic turbine exhibits better performance. Experimental measurements show that at a
pressure ratio of 2.28, the test turbine achieves a corrected flow rate of 0.512 kg/s and a corrected hot—state power of 224 kW,
which are consistent with the simulation results and meet the design requirements of a certain micro turbofan engine.
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