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MODELING AND OPTIMIZATION OF AXITIAL FLOW TURBINE BLADES

" ZHU bo, WANG you-min, ZHAO tian-yi

(College of Mechanical and Automotive Engineering, Anhui Polytechnic University, Wuhu, Anhui 241000, China)

Abstract: Due to the low efficiency of runner blades, axial flow runner in some areas cannot generate electricity
during dry season. To solve this problem, it is particularly essential to improve the design of non-circular curves
for runner blades. Non-circular curves cannot be extended by CAD nowadays. Trend extrapolation method was
introduced on the basis of analyzing the reason. The distribution regularity of various airfoil sections was
researched. Polynomial curve extension mathematical model was established. The inside and outside extension
points of known points for blades were found by adopting MATLAB programming. The shape of blades was
improved by using the curve fitting function of MATLAB so that the surface of blades tends to smooth, which will
reduce losses and improve efficiency. To improve the intelligent extension function of non-circular curves, the
secondary development of NX based on C++ programming was conducted. The axial flow runner blades were
further optimized.
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Fig.1 Blade model via projection
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Fig.2 Runner model via projection
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Fig.3 Blade model via arithmetical average
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Fig.4 Runner model via arithmetical average
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Fig.5 Space diagram after Extending
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Fig.7 Blade model via trend extrapolation
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Fig.8 Runner model via trend extrapolation
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Fig.10 Runner model optimized
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