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Joint optimization design of bidirectional tubular turbine positive
and negative condition based on multi-objective genetic algorithm

ZHENG Xiao-bo, WEI Ya-jing, GUO Peng-cheng’, WANG Zhao-bo

(State Key Laboratory of Eco-hydraulics in Northwest Arid Region, Xi’an University of Technology, Xi’an
710048, E-mail: guoyicheng@126.com)

Abstract: In order to realize the synergistic optimization of the bi-directional tubular turbine
power generation and pumping conditions, this paper makes a preliminary exploration on the
multi-case optimization design of the two-way tubular unit runner. According to the
characteristics of the bidirectional tubular pump turbine, this paper constructs a runner
optimization design system with integrated geometric parameterization, grid automatic division,
numerical calculation, stress calculation and overall optimization. Taking 21 parameters such as
deflection parameters, thickness variables and inlet offset of the seven airfoil bone lines of the
runner blade as the optimization variables, the maximum hydraulic efficiency, the minimum
water pressure and the maximum structural stress are used as the optimization objective function.
Joint optimization of forward turbine operating conditions and reverse pump operating conditions.
The results show that the optimized efficiency and minimum pressure of the blade are improved
to different extents, the maximum stress of the structure is greatly reduced, the stress distribution
is more uniform, and the overall performance of the runner is improved, which is jointly

optimized for the development of the two-way tubular turbine.

Key words: Bidirectional tubular turbine; Blade parameterization; Joint optimization; S-shaped
blades.
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