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Aerodynamic design technology in multidisciplinary optimization for turbine

PAN Shang-neng, LUO Jian-giao

(China Aviation Powerplant Research Institute,

Aviation Industry Corporation of China, Zhuzhou Hunan 412002, China)

Abstract: Aerodynamic design technology in multidisciplinary optimization was dis-
cussed in this paper through the analysis of multidisciplinary design optimization (MDO) for
turbine. Complex three-dimensional (3-D) blade profile generation technique was proposed
by incorporating the swept stacking axis method and a two-dimensional cascade parametric
modelling method based on cascade characteristic parameters and Bezier spline. General re-
strictions were given through the analysis of the mathematic model used in aerodynamic opti-
mization. And an optimization method was also proposed according to the aerodynamic de-
sign and restrictions at different stages. For 3-D aerodynamic simulation, tgrid generation,
modelling, solving and post processing can be completed automatically by further program-
ming based on CFX. The optimization results show that an increase of 2. 3% in turbine effi-
ciency has been reached, the number of rotating blades reduces by 13. 21% and the overall
mass of blade decreases by 8 96 %.
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Fig.1 Flow chart of Multidisciplinary opimization of turbine
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Fig. 3 Key characteristic parameters of

Fig. 2 Bezier curves and control points used

turbine cascade
in turbine airfoil design
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Table 1 Typical mathematical model for turbine aerodynamic optimization
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Fig. 5 Typical convergent cascade
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Fig. 6 Isentropic mach number distribution of typical

subsonic and transonic cascade
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Fig. 7 Typical flow chart for 3-D CFD simulation

used in optimization
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Fig. 12 Turbine efficiency evolution
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