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Fig. 1  Buoy-rope-drum wave power schematic

diagram based on spring receiving line
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Fig. 2 Buoy-rope-drum wave power prototype in sea trial
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Fig.3 Power generation diagram of prototype under small waves
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medium waves
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Fig.5 Buoy-rope-drum wave power schematic
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Fig. 6 Buoy-rope-drum wave power prototype based on

weight receiving line
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Fig. 7 Actual power generation diagram of prototype after
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modification under small waves
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Table 1  Prototype trial data in sea
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Fig. 8 Schematic diagram of working principle of improved

buoy-rope-drum wave energy device
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Fig. 10  Equivalent conversion of rope wheel acquisition

mechanism
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Fig. 12 Simulation of improved wave energy device
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Fig. 13 Second generation floating body pulley

wave energy device simulation model
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force of wave energy device
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RESEARCH AND TEST ON BUOY-ROPE-DRUM WAVE ENERGY
GATHERING TECHNOLOGY

Zhu Linsen, Xia Xinxin, Li Yajun, Wu Defeng, Ju Yanna, Zhai Qiang
(Research Center of Mechanics and Mechatronic Equipment , Shandong University, Weihai 264209, China)

Abstract: The vacuum cylinder technology is used to improve the ability and reliability to retrieve the rope in the pre-
floating rope pulley wave energy device, and the guide rod technology is used to eliminate contact and wear between the
main cable and rope guide. In order to study the gathering efficiency of the reconstructive wave energy device, based on
the finite water depth Airy wave theory and Morrison equations, and the maximum wave energy gathering efficiency taken
as the optimization target, the key parameters of the reconstructive buoy-rope-drum wave energy device, such as the
quality, damping coefficient and rope pulling force, are optimized by using the Aqwa and Orcaflex. The optimization
results in the three common sea conditions show that the reconstructive buoy-rope-drum wave energy device has higher
wave energy gathering efficiency, and the wave energy gathering efficiency in small waves is higher than that in big
waves.

Keywords: wave energy devices; sea tests; sampling efficiency; buoy-rope-drum; hydrodynamic simulation





