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Effect of Shape and Motion Patterns on Propulsion
Performance of Biomimetic Fin
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Abstract;In order to illustrate the inner relationship between shape and motion patterns of the biomimetic fin, the
unsteady incompressible N-S equation and continuity equation were solved by an uncoupled implicit solver. The forces
generated from four kinds of fin shapes ( diamond, square, rectangle and triangle ) in undulating and oscillating
propulsion patterns under the same kinematic parameters and area were analyzed. From aspects of the pressure
distribution and the structure of vortex street, the reasons of the differences were presented, the inner relationship
between the fin shape and propulsion mode was also illustrated. The results show that the different propulsion modes
have different propulsion forces when the kinematics parameters and fin shapes are the same. Similarly, when the same
kinematic parameters and propulsion modes are used, the fin shapes have a great influence on propulsion forces. The
study provides a reference for the selection of suitable fin shape and matching propulsion mode for bionic fish thrusters to
achieve better propulsion performance.
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Figure 2 Propulsion forces among four

kinds of fin shapes (undulating motion)
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Figure 3 Propulsion forces among four

kinds of fin shapes (oscillating motion )
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Figure 4 Comparison of propulsion forces
among four kinds of fin shapes

(undulating motion vs oscillating motion )
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Figure 5 Distribution of surface pressure among four kinds of fin shapes within

a cycle (undulating motion vs oscillating motion )

225 HE B A b g T IRAE WS MRS 2
v (e 1A D) B, aniEl 6 B dil&l 6 ]
0,2 iz sh R fE ) A BB RS R KRR X e
JCH ST AR , SO e T 1) A B i o A R T DX S
AP AR FRHES T 0o ) FSCSH AL , S5 A B T A 1Y
TR AR I BN A e 15 A 8 7 A 4 14 75— E 2y
TRV X HETRIE 2 2 AT 14 5 , A D5 3 6

) AR AT I it R W A T T 7
11 bR g e o B A T B9 2 - (D P sl AR 2
Wt 07 HE 83 Bl b w22 WAL, O Ay A= B
e — AL L AR X 3 5 125 Bl i 10 D0 9 P A i
WOTMEE D AR 0E b QX7 e i DSkl 51 7
WP AE2E 57 , P A AT 20 A1, TR SR o
s i o



[#Ass - igit]

TER,F OEERK SEaRI N HEH# RN 29 -

/(™)

(c) WAHSF IE iR &

/(™)
0.065
0.053
0.040
0.028
0.016
0.003

-0.009

(o) BT R R -
/()
0.055
— 0.045
0.035
0.025
0.015

Ao 1

Ay 11

(o) BT IE S i

R/
0.028
i 1 0.022
B = 0.016

= 0.010
1 0.004
-0.002
-0.008

(b) WA TR R
/(™)
0.025

| ] 0.016
B 0.012

(d) WA T =i E

WA
0.065
A T 0.055
0.045
1 0.035

0.025
0.015
0.005

/(s
0.038

H6 RE&E®EHE

Figure 6 Vortices in different slices
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