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Numerical simulation of radial inflow turbine impeller in aero

turbine engine at design and off-design point
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2 Phd, Faculty of Mechanics, Malek Ashtar University of Technology

Abstract

The purpose of this research is to numerically investigate the flow behavior in the radial
inflow turbine impeller of the aero gas turbine engine. After modeling and meshing the impeller,
it is numerically analyzed using the k-w-sst turbulent flow model and the flow behavior is
investigated. In this analysis, the turbo processing environment with a novel method of the
combination of two methods of fixed and rotating coordinate systems and in the investigation of
the flow behavior inside the turbine, have been used. By this method and the definition of
different planes and lines on the blade surfaces and the space between them, the flow quantities at
all points are checked and compared with the aerodynamic design results. The results show that
the pressure ratio of the turbine has a significant effect on its performance and with an increase in
the pressure ratio, the efficiency first increases and then decreases with a slight slope. According
to the results, the maximum efficiency of the turbine is around 85% and happened at a pressure
ratio of approximately 2.5. In the following, the out-of-design conditions for this turbine are also
examined. According to the results of this study, mass flow rate and torque decrease with an
increasing speed at a constant pressure ratio, and mass flow rate and torque increase with an
increasing pressure ratio at a constant speed. This numerical analysis has been validated by the
analysis of the flow around the turbine impeller which experimental data is available.
Keywords: Aero turbine engine, Radial inflow turbine, Impeller, Numerical simulation, Design and
off design point.
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