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Fig. 1 Geometric structure of S-type impeller
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Fig.2 New impeller structure design
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Tab.1 Range of values of characteristic parameters
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Fig.3 Impeller simulation area and meshing
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Tab.2 Test model parameters
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Fig.5 MBC-type impeller multi-objective

optimization strategy process framework
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Fig. 6 Velocity clouds of different leaf types at same working condition
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Fig.7 Performance of three types of impellers
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Multi-objective Optimization of A New Savonius-type Impeller Parameters with Slots

YANG Zhuang-zhuang'’ ,SONG Rui-yin®, LIU Bo-yu”* ,REN Cong-jie* , LIN Zuan®,SHENG Yong'*’
(1. School of Mechanical and Energy Engineering,Zhejiang University of Science and Technology,
Hangzhou 310023, China;2. NingboTech University,Ningbo 315100, China; 3. School of Mechanical Engineering.,
Zhejiang University, Hangzhou 310030, China)
Abstract: A new type of MBC impellerr with a guide vane slot structure was proposed to improve the energy capture

and wave reduction efficiency of Savonius-type (S-type) impeller. A multi-objective optimization algorithm combined BP

neural network, NSGA-[[ , numerical simulation and experimental test was used to optimize five parameters of the MBC

impeller including overlap ratio, gap ratio, internal and external arc angle, internal arc radius, and guide vane size. The

performance of the optimal MBC impeller was compared with that of the S-type and MB-type impellers. The results show

that the prediction error of the relevant performance values is less than 10% compared to the actual values, verifying the

good performance of the established prediction model. The obtained optimal parameters are: overlap ratio of 0. 136, gap

ratio of 0. 003, internal and external arc angle of 5. 23°, internal arc radius of 41. 42 mm, and guide vane size of 2. 83

mm. Compared with the traditional S-type impeller, the optimal MBC impeller has increased energy capture efficiency by

35.8% and wave reduction efficiency by 11%.

Key words: Savonius-type impeller; BP neural network; NSGA- [l genetic algorithm ; multi-objective optimization





