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Dynamic modeling and motion response analysis of
sail-assisted wave glider
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Bay Institute of Deepsea Science and Technology, Shanghai Jiao Tong University, Sanya 572024, China)

Abstract: The wave glider is a long-endurance unmanned surface vehicle driven by wave energy, widely
used in hydrological and meteorological observations as well as oceanographic surveys. However, its low
speed due to a single driving mechanism limits its adaptability at sea. To improve speed, this paper proposes a
method of sail-assisted wave glider. First, the aerodynamic parameters of the sail were obtained through CFD
numerical simulation. Next, a multi-body dynamics coupling model for the wave and sail-assisted wave glider
was established. Finally, the synergistic driving effects under typical sea conditions were simulated and
analyzed. The results show that, except for headwind and tailwind angles within 30°, the speed increases, with
the optimal enhancement observed under crosswind conditions. Under a second-level sea state and a wind
speed of 20 kn, the speed can increase by up to 28%. Furthermore, the synergistic propulsion effect and the
motion response characteristics of the twin-body structure exhibit strong coupling with wave and wind fields.
The research findings provide important theoretical support and design foundations for the optimization of the

propulsion system and navigation control strategies of sail-assisted wave gliders.

Wk H 9. 2025-12-18
HEEWH: T ARREES I I H (24ZR1437000); 45 75 LG5 1 - %I H (2024M751981)
EZ I BIEHE(2001-), 5B, WiHBF5ELE

£ M8(1994-), 5, i, By 5L, 3EIHEH, B-mail: wp6726454@sjtu.edu.cn.


https://doi.org/10.3969/j.issn.1007-7294.2026.07.004
https://doi.org/10.3969/j.issn.1007-7294.2026.07.004
https://doi.org/10.3969/j.issn.1007-7294.2026.07.004
mailto:wp6726454@sjtu.edu.cn

55 7 BOUR A KL R RS IR I LS ) 22 i g e 1079

Key words: wave glider; wind-wave cooperative propulsion; multi-body coupled dynamics

0 5|

i3

IR T FIHILE — P RS B IR 3R B K I JC AT 4%, AT UM BE B 25 S B SR B H 1
g L AT IR LR K IR AORUK R A2 S LA, P 2 I 5 8 m K B AR % (A
Kl 1(a)) o BRI FIYLARTIES) J1oR A T /K P AR R T B RG22l 112 Sl il Ji s 1L 126 5]
KT ZEGIHL, 225 | HLER SR FOREEARAZ B A Rk 1) FiT A HE T, 124 J70d ik Sty 4 A% 14 [m] K v i
A, HESH I Fiz 3 (AET 1(b)) o 5 BRAE TR AR 1 AR FHAEASON Bt R AR | A% L S IR LA
il e L REIR . NI, BRI LA R S A S i A 5 T 00 | BB PRy, AR AR R, A
IKICRGMEI | ARSI IR AL | AU 0 S b BAT AR A I3 . SRR SEi IR I AL 2UKEE A
B RUREE R ALK Bl sl U DR REE A0 o RTEE A S BE, AT R/ MBS TR, 9K sh 77 0 —, BESK
Bl o YPEARBUINGE, PR AN T BEICIEARATR R AR MR, B I BRI TR O R, BRI AL
“UE AR A IR AR PR ) AR AT S, © SO i LI IR FALCHUR N A 2B R . T
TR USUAZE R R AN 3l 3 AR, S8 A R T R B 7 12, S DR R BILR i m 5 e ke
1R S B AER

KA I. I - <280,

8.0 m

K TG
G ST e
(a) PERAHBLR AL (b) VRAHHLES) B

K1 R T FRLESH Koz sl U
Fig.1 Structure and motion principle of wave glider
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Tab.1 Main parameters of the sail
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Tab.2 Independence verification of grid and time-step
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Tab.3 Characteristic parameters of the wave glider
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