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Research on Matching of Variable Geometry Turbine Speed and

Stagger Angel for Combined Cycle Engine
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Nanjing Engineering Institute of Aircraft Systems, Nanjing 211102, China; 2. College of
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Abstract : The study on the effect of the matching adjustment of the rotation speed of the small variable geometry turbine and the
installation angle on the turbine performance was proposed, in which the peffect of different rotation speed changes of the small
variable geometry turbine on the reaction force, efficiency of the turbine, the different turbine guide vane installation angles at the
design speed,and the change trend of turbine flow coefficient and efficiency with expansion ratio were analyzed. With the small
variable geometry turbine for the IPU of the combined power plant as the research object, the turbine guide vane and rotor blade
were meshed by ICEM CFD and Turbo-grid software respectively. The calculation domain of the numerical simulation model includes
the turbine inlet, guide vane, moving blade and turbine outlet. The results show that the effect of the installation angle change on the
turbine is efficiency can be reduced through the adjustment of turbine speed.As the guide vane installation angle increased, the
expansion ratio of the optimal matching condition is gradually reduced, which can well cooperate with the APU and EPU common
change. And the turbine can be adjusted by matching the rotation speed and the installation angle, which can significantly improve
the variable operating performance of the variable geometry turbine. During the process of turbine flow change from
-17.2%~+33.2%, the efficiency drop does not exceed 0.03.

Keywords : variable geometry turbine; numerical simulation; adjustment by matching; variable operating performance
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