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Fig.1 Pectoral fin shape of a rajiform ray :

@  Urolophus aurantiacus”, (b) Dasyatis akajei®

(a) (b)

Fig.2 Pectoral fin shape of a mobuliform ray :
(a) Rhinoptera bonasus®, (b) Mobula birostris'®
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Fig.3 The whole body of Dasyatis akajei (semi-circular model)
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Fig.4 The whole body of Rhinoptera javanica (triangle model)
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Fig.5 The analysis region
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Table 1 Lift-drag ratio of two models
and two motion combinations
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Fig.6 Three-dimensional vortex
around Dasyatis akajei (Q=4)
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Fig.7 Three-dimensional vortex
around Rhinoptera javanica (Q=4)

—04

1.833

2.372

6.7e-01
0.6

0.5
04

0.3

U Magnitude

2

0.0e+00

structures

6.7e-01
6

05

03

U Magnitude

0.2

0.0e+00

structures



5. 5

AW TR, FHEOET IV E =MAEOE
7 /WZxt L C rajiform & mobuliform D€ — 3/
a &5 27 CFD it 217\, Stz il
WTC A DEIR & lEvKIE DA E E
IZ X DBEREORMEAIT o7, fRE LT,
i 0 M O M fETIR & rajiform OiEDK
EOMAE DT LT OBENIT L~ THI#%
OBENZE L TRV, =AOMEERIRE
mobuliform DFEFKIE DA O ILEIZ D
BENZH_XTETOBENIZEL TWD v
)T BT,

AL CTIL, =1 O LT W, Biftg 7 mic
BT 2 BEREDRM 23 Z 72~ 7223, 51T
T A DR &V o T ERIRRIZE LT o
P AT O e A G L T D,

e Z PN

1) L. J. Rosenberger, Pectoral fin locomotion
in batoid fishes undulation versus
oscillation, The Journal of Experimental
Biology, 204, 379/384(2001)

2) J.E.Fontanella, F.E.fish, E.IBarchi,
R.C.Malone, R.H.Nichols, N.K.DiNenno,
J.T.Beneski :

geometries

Two- and three-dimentional
of batoids in relation to
locomotor mode, Journal of Experimental
Marine Biology and Ecology , 446,

273/281(2013)

3) R.G. Bottom II, 1. Borazjani, E. L. Blevins,
G. V. Lauder : Hydrodynamics of swimming
in stingrays : numerical simulations and the
role of the leading-edge vortex, J. Fluid
Mech, 788, 407/443(2015)

4) Qiaogao Huang, Dong Zhang, Guang

Pan : Computational Model Construction
and Analysis of the Hydrodynamics of a
Rhinoptera Javanica, IEEE Access, 8(2020)

5) Shimizu. T, Miyoshi. T : Postural control

6)

7)

8)

9)

10)

11)

in the pitch direction using flexion angles of
the root and fin tip of the pectoral fin in
Mobula japanica, Journal of Aero Aqua
Biomechanisms, 8 -1, 6/12(2019)
blender, https://www.blender.org/download
/releases/2-78/(Z /& H 2021/2/19)

web Fi X8, https://zukan.com/fish/interna
16549, (ZMH 2021/2/12)

web Fi X8, https://zukan.com/fish/interna
1405, (=M H 2021/2/12).
ENLHFEBHIETE NOKPE « BB BA%E
At o Z —, http://jamarc.fra.affrc.go.jp
/database/zukan/f/f-1/f-m020/f-086.htm,
(ZIRH 2021/2/12)

P, WA= R fansE o
B MR OMOEEEE 2D, 24/25,
MR ARGE(2005)

)The open source CFD toolbox, https://w
ww.openfoam.com/releases/openfoam-v201
2/, (ZHHE 2021/2/5)


https://www.blender.org/download/releases/2-78/
https://www.blender.org/download/releases/2-78/
https://zukan.com/fish/internal6549
https://zukan.com/fish/internal6549
https://zukan.com/fish/internal405
https://zukan.com/fish/internal405
http://jamarc.fra.affrc.go.jp/database/zukan/f/f-1/f-m020/f-086.htm
http://jamarc.fra.affrc.go.jp/database/zukan/f/f-1/f-m020/f-086.htm
https://www.openfoam.com/releases/openfoam-v2012/
https://www.openfoam.com/releases/openfoam-v2012/
https://www.openfoam.com/releases/openfoam-v2012/

