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Numerical Study of the Supersonic Turbine Performance
Variation with respect to the Rotor Profile Diameter

Pyun-Goo Park* : Eun-Hwan Jeong* - Jinhan Kim*

ABSTRACT

The blades of supersonic turbines with low aspect ratio are usually designed to have the same
cross sectional shape in radial direction. The profile diameter definition of turbines may lead to
produce unintended flow passage area variations resulting performance degradation. In this
paper, the effects of profile diameter definition on the supersonic impulse turbine performance
have been investigated. Computational results of three different profile diameters are compared.
It has been found that flow passage area variation can be achieved according to designer’s
intention when blade profile is defined at rotor tip diameter. Furthermore, the turbine blade

profile defined at rotor tip showed better performance than the others.
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Fig. 1 Rotor Cross-sections at different Profile
Diameter
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Fig. 2 Rotor Flow Passage Areas with respect
to the Location of the Profile Diameter
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Fig. 3 Turbine Efficiency with respect to the Profile
Diameter
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Table. 1 Flow Angle and Static Pressure at Nozzle
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Fig. 4 Flow Angle at Rotor Inlet
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Fig. 5 Isentropic Mach Number at Rotor Blade
Surface
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Fig. 6 Static Pressure Contour at Mid Span
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