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Effect of the rotor scaling center position on the turbine unsteady

aerodynamic computation
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(1. Hunan Aviation Powerplant Research Institute, Zhuzhou 412002, China; 2. Hunan Key Laboratory of

Turbomachinery on Medium and Small Aero—Engine, Zhuzhou 412002, China)
Abstract: To understand the effect of the rotor blade scaling center position on the turbine inner flow un-
steady computation results, unsteady computations and analysis on the three cases including rotor blade
leading edge scaling (RQY), rotor blade geometry center scaling (RZX) and no scaling (RNO) were conduct-
ed. The research results show that owing to the flatness of rotor passage, the effect magnitudes of two scaling
methods on the turbine performance and aerodynamic time—averaged parameter computation results are
both under 0.5%. Because of the effect of the scaling methods on the rotor—stator axial space and the rotor
blade position, the secondary flow and the stator wake dissipation in the rotor are affected. The secondary
flow on the front of rotor blade is strongest for the RZX case. The stator wake in the rotor is strongest for the
RNO case, second stronger for the RQY case, weakest for the RZX. According to the research results, both
the rotor scaling methods have little effect on the turbine aerodynamic computation results, and the rotor
leading edge scaling one is even less. Therefore, the two rotor scaling methods can be adopted, and the rotor
leading edge scaling one is preferential.
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Fig.1 The rotor scaling cases
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Table 1 Unsteady time—averaged computation results of

the turbine performance and aerodynamic parameters
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Table 2 Unsteady relative standard deviation computation results

of the turbine performance and aerodynamic parameters
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Fig.3 The static pressure relative standard deviation on the

stator blade at root/mean/tip spanwise position
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Fig.4 The static pressure standard relative deviation on the rotor

blade at root/mean/tip spanwise position
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Fig.6 The time—averaged streamwise vorticity contour

at the rotor outlet
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