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A wave-flow generation device with ducted bidirectional pump impeller
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Tab.1 Theoretical calculations
v (m/s) Pin (W) P (W) n (%)
0.5 0.51 0.15 28.87
0.8 13.21 3.55 26.91
1.5 54.8 14.98 27.34
1.8 175.11 49.27 28.14
2.0 257.31 55.32 21.5
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Fig. 2 Meshing of computational domain

2.3 RE\EHELERSH

v ,h 0.35m, =2 s,
2, N 25.7 % ;
y>2 m/s , N ,
, y<<1.8 m/s
v>1.8 m/s ,
) r

x2 HEHE

Tab. 2 Simulation data

v (m/s) Pin (W) P (W) 1 (%)
0.5 0.51 0.13 25.79
0.8 13.21 3.45 26.12
1.5 54.8 13.87 25.32
1.8 175.11 45.09 25.75
2.0 257.31 50.84 19.76
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Fig. 3 Underwater installation for the wave-flow genera-
tion device with ducted bidirectional pump impeller
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Fig. 5 Output power of device in different wave-flow rates
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Tab.3 Experimental data from the tank experiment
v (m/s) Pin (W) P (W) 7 (%)
0.5 0.11 0.51 22.93
0.8 3.18 13.21 24.1
1.5 12.79 54.8 23.34
1.8 41.87 175.11 23.91
2.0 45.03 257.31 17.5
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Fig. 6 Efficiency comparison chart
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Study of a Wave-flow Generation Device with ducted bidirec-
tional pump impeller
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Abstract: A new type of Wave-flow Generation Device with a ducted bidirectional pump impeller is constructed
based on the design principle of the axial-flow pump. In this study, the working principle of the axial-flow pump is
analyzed and the back-stepping approach is used to design the device. A comparison with data from theoretical
calculations, a numerical simulation, and tank experiments relating to the device shows the power generation effi-
ciency of the device in different working conditions. Results show that the device can be started at a flow rate of 0.5 m/s,
its output power is close to rated power at a flow rate of 1.8 m/s, and its energy conversion rate is at its highest of up
to 23.7% when the working flow rate is below 1.8 m/s. However, when the working flow rate exceeds 1.8 m/s, the
energy conversion rate begins to decline because the increase in the tail flow field strongly increases the reversal

force to the pump impeller.
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