201849 f N A1 =2 5 49 % 559 W]

doi;10.6041/j. issn. 1000-1298. 2018. 09. 048

R BE R IR EF iz it S REML K

PEY FER A% FaE XEE KRS

(1. EFRHECOR B RERb 7B, KD 4100735 2. SBITFF AL AR 2R TR B, SW1HF M17JR)

E: TCNIEPERIN G T A P TR A T 200 o, i e = v AT SR (bl O s, BIR ARy —Fh oA )iz
AT A TR RE , A SRR PRI 2 i PSP R BB DR, TR BB Y e BB R PR P AR TR /N A R T AR
PR B RN TO R ERIN A o 3R T —Fh e T S 5% 1 38 D BB A 28 G0 T R IR o 3 s I AT 8 T 2L 5
BRI XS 7K ) L R, I 1 Sl B R R e B (R AT A B, AR B D R AR R 52
WA I R A AR IS B RSO W WA AT EL AR T SRR R, & B e % R G2 50 B T I A 2 B vy B AR
At TR AN B P8 3 5 Bk TR AT B AR A A AR B A T A4

KR PINAE; RONCE ; PEREREE It

HRESES: TKOI; TK79 SCERARIRAD : A XEHS: 1000-1298(2018)09-0406-08

Structural Design and Numerical Optimization of Novel Wave
Energy Point Absorber
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Abstract; Unmanned ocean detector, as an important tool for the development of marine resources,
generally lacks efficient and reliable power supply. Wave energy is the most widely distributed renewable
ocean energy, and it is expected to be the ideal energy source for the detectors. A novel wave energy
point absorber was presented based on the counter-rotating self-adaptable mechanism. The new point
absorber can achieve the self-adaptable deflection of the blades to the water flow and automatically
balance the overall torque of the absorber. A comprehensive numerical analysis and experimental
verification of the new point absorber were conducted, and the influence rules of structure and system
parameters on the power and efficiency characteristics were obtained. Through numerical analysis, it was
found that the power and efficiency characteristics of the point absorber were greatly affected by the
inclination angle of the blade, the relative flow velocity, the rotational speed and the interaction between
the upper and lower absorbers. The high-value range of power of the absorber was in the high relative
velocity range, and the corresponding optimal blade inclination angle was 30° ~45°; the high-value range
of efficiency was in the low relative velocity range, and the corresponding optimal blade inclination angle
was 20° ~35°. A rotational speed of 50 ~90 r/min was suitable for most typical sea conditions. Large
blade inclination angle can weaken the interaction between the upper and lower absorbers, and small
blade inclination angle can improve the performance of the single-layer absorber. Selecting suitable
structure and system parameters can help further optimize the performance characteristics of the novel
point absorber. In addition, validation experiments in test pool and wave tank were conducted
respectively to verify the accuracy of numerical analysis and the feasibility of the novel point absorber.
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Fig. 1  Conceptual map of point absorber
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Fig. 19 Voltage curves of point absorber under

different wave periods
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