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Hydrodynamic Analysis of Wave Glider in Start-up Period

YU Zhen-Jiang'?, CHANG Zong-Yu'?, ZHENG Zhong-Qiang™?, SUN Xiu-Jun®, LU Gui-Qiao’
(1. College of Engineering, Ocean University of China, Qingdac 266100, China; 2. Key Lab of Ocean Engineering of Shan-
dong Province, Qingdao 266100, China; 3. College of Oceanic and Atmospheric Sciences, Qingdao 266100, China)

Abstract: The wave glider is able to use wave energy to realize mobile measurement with long range and
distance, playing an important role in ocean environment measurement. Wave glider, with the float move
up and down, relies on the propulsion mechanism to produce hydrodynamic of the fin to achieve move-
ment. In the process of start-up, steady operation and recovery, etc., the dynamic performance of the glid-
er is different. According to experimental of the wave glider, the working principle were ohserved. It esti-
mates that the swing of the fin accounted for 1/4 of the whole movement period, and the maximum swing
angle of the fin was 28°when the experimental period was 6. 5 s and the amplitude was 0. 5 m. During sim-
ulation, it assumes that the motion of the floating body completely matches with the wave, that is to say,
the motion period of the fin equals to the wave period and the amplitude of the rising and falling is equal to
the wave amplitude. The fins” hydrodynamic behavior of the propulsion device is studied during the start-
up period. One of the differences from the stable operation phase is that the forward speed is zero at this
time; the force and the flow field in the start-up period are analyzed by setting the active motion of fin.
Based on Reynolds average Navier-Stokes equation (RANS), the motion of single fin and longitudinal ar-
ray of multi-fins were simulated by Fluent, The driving force was emphatically analyzed considering differ-
ent distance of thrust fin. The conclusions could be obtained as follows: When the fin attains the maximum
angle, position-limiting will cause the mutation of the propulsion force. When the start-up period has not
yet reached a stable state of operation, the thrust generated in the first half of the cycle is greater than the
latter half of the cycle. The fins can generate forward propulsion following the floating buoy up and down
under wave excitation. Comparing the propulsion force generated by each fin in a longitudinal array of fins
in a motion cycle, the propulsion force generated by a single fin is greater than that of each fin in the longi-
tudinal array fin, and the propulsion force generated by the fins are different in different positions. Compa-
ring the propulsive forces generated by the fins at different pitches of the longitudinal array fin, the pro-
pulsive forces generated by the first and last fins are greater than those generated by the middle fins. Com-
paring the force of different longitudinal array of the fin with the different distance, the best distance of the
fin is found and is equal 15 mm. This work provides the theoretical basis for understanding the working
state of the propulsion device -Wave glider.

Key words: wave glider; hydrodynamics; RANS; dynamic mesh; launch stage
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