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Design of the efficient rotor with low compaction for middle head wind driven water pump
based on blade element theory and CFD
GAO Chong heng",ZHENG Yuan”, CHENG Xiang", LI Zhong jie*

(a. College of Water Conservancy and Hydropower, Hohai University, N anjing 210098, China; b. N ational Engineering
Research Center of Water Resources Ef f icient Utilization and Engineering Safety, Nanjing 210098, China)
Abstract: In order to reduce the threshold wind velocity of wind driven water pump and improve the disadvantages of multiple
blade, large compaction, and low wind power coefficient in the traditional wind driven water pump, the blade element theory was
used to design the aerodynamic shape of blades in the wind driven water pump. The correction factor was introduced, and the
chord length and setting angle of the blade were optimized. The CFD method was used to perform numerical simulation of the
water pump. The results showed that the designed wind driven water pump can start at a rate of 2 5 m/ s under the breeze comr
dition, and the wind power coefficient can reach 0. 46. The blade has great three dimensional flow ing characteristics and the air is
stable without flow separations under certain condition. The designed wind driven water pump advantages of middle head, low

compaction, and low starting wind speed, w hich can expand the scope of wind energy utilizat ion.
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Fig. 1 Variation curves of inducible factor and
Prandtl correction factor
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Fig. 2 Distribution of the blade chord length
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Fig.3 Distribution of the setting angle of blade
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Fig. 4 Three dimensional model of blade
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Fig. 7 Contour plot of pressure distribution for the blade pressure surface
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Fig. 8 Contour plot of pressure distribution for the blade suction surface
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Fig.9 The streamlines for the flowing field of wind rotor

B 10 M8 Lo Rk A 20% R(HRFE) <50% R (H 36) LA
B 80% R(W4) Ab IR I8 . A B T LU W, FERUE
TG R IR 3 STy S i 5 43 SRR R T YR B PR, AR B
V1R 30 87 AR e sl R I A e,k Rk R A BN 4y
BRI AN B €, R B (K BT S B Y 2k
S, ATAF I IR A I 38 AT S AL U RPIRES

10

Fig. 10 The section streamlines of the blade under certain condition
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Fig. 11

T he limiting streamlines of the blade suction surface

under certain condition
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