P HETE St JOURNAL OF TROPICAL OCEANOGRAPHY 2021 4F 4540 45 2 #i: 112-119

- E il 55 HLm  doi:10.11978/2020054 http://www.jto.ac.cn

&t E, B, KA, BARHE, X RHE

, 211101
(ERA5), FLUENT

1/5 ; R

s > s

hESES: P716.1 X#kFRIRAS: A X EHE: 1009-5470(2021)02-0112-8

Design of Wave Glider optimal wing parameters suitable for the South China Sea

WU Shiqi, HONG Mei, CHEN Xi, MAO Kefeng, LIU Kefeng
College of Meteorology and Oceanography, National University of Defense Technology, Nanjing 211101, China

Abstract: In view of different wave height and period in the South China Sea, the design of Wave Glider wing parameters is
studied to obtain greater thrust. Based on the reanalysis data set of ERAS, we provide statistics on the wave height and wave
period of different seasons and induced by one typhoon in the South China Sea. In addition, the software FLUENT is used to
study the influence of the maximum limit angle, the position of rotating axis and the spacing of the wings. The simulation
results show that the larger the wave height, the larger the maximum limit angle should be in order to ensure that the wings can
get more thrust. Under the conditions of wave height and period in the South China Sea, it is better to select 1/5 of the front of
the wing as the position of rotating axis. Increasing the spacing of the wings properly can improve the thrust. By simulating the
flapping wings, the thrust generated by the wings under different parameters is obtained, which provides a reference for the
design of the wings.
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Fig. 1 The view of Wave Glider from below
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Fig. 2 The operational principles of Wave Glider. (a) on the rise, (b) on the fall
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Fig. 3 Significant wave height distribution in the South China Sea. (a) spring, (b) summer, (c) autumn, (d) winter, (¢) annual,
and (f) during typhoon
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Fig. 4 Wave period distribution in the South China Sea. (a) spring, (b) summer, (c¢) autumn, (d) winter, (¢) annual, and (f)
during typhoon
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Fig. 6 Average thrust obtained by the wing under different wave condition as a function of maximum limit angle. (a) spring,
(b) summer, (c) autumn, (d) winter, (e) annual, and (f) during typhoon
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Fig. 8 Average thrust obtained by the wing under different wave condition as a function of rotating axis position. (a) spring,
(b) summer, (c) autumn, (d) winter, (e) annual, and (f) during typhoon
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Fig. 9 Average thrust obtained by the wing under different
wave condition as a function of wings spacing. (a) four
seasons and annual, and (b) during typhoon
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