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Development of Biomimetic Underwater Vehicle and Numerical Simulation

Key Wordsl CFD, Mechanical Pectoral Fin, Biomimetic,
Underwater Vehicle, Active Pneumatic Fin
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Fig.0 Fin motion of a fish
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Fig.00 Coordinate system and Euler's angles
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Fig..l: Mechanical pectoral fin device BIRDFIN
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Fig.00 Time-averaged Hydrodynamic coefficient distribution
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Fig.0 Time-varied hydrodynamic
force coefficient distribution
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Fig.00 A photo of underwater vehicle PLATYPUS

Table.d Principal particulars of PLATYPUS

Lengih of ihe fuseloge [m] I.36
Dameber of the fuselage [m) 012
Mass of the fuselage [ke] 14.5
Chord lepgth of each pectoral fin [i] 0n.ns
Span lengih of cach peetoral fin [m) 0.1
Thickress ol each pectoral fin [m) 00005
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Fig.0 Trajectory of PLATYPUS in water current
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Fig.0 All the hit points by the laser range finder during the
1st and 2nd routines of the guidance and control.
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Fig.0 Computational grid of PLATYPUS
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Fig.10 Trajectory of PLATYPUS with the
drag-based swimming mode
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Fig.11 Time series of the heading angle of PLATYPUS
with the drag-based swimming mode
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Fig.12 Trajectory of PLATYPUS
with the lift-based swimming mode
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Fig.13 Time series of the heading angle of
PLATYPUS with the lift-based swimming mode
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Fig.14 Flexible Micro Actuator
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Fig.15 Active Pneumatic Actuator Fin

O00o00ooooooogooorMAOOODO
goooOoOopooOOOOO0OOoOoOoOoOoOogoooo
oooooOoooOOOOOOOoOoOoOoOoOogoooo
oooooooooorMAOOODODOOODOO
oooooooooboOOoOoOoOoOoOoOooooooo
ooooooooDoOoOOoOoOooooOoOo

oo0o00o0oDoOoOoOoOO00000oooogogooo
O0000o0ooooo0o0dOgoOoooFrgleo OO
oooooOoooOOOOOOOoOoOoOoOoOogoooo
oooooOopoooOOoOoOoOoOoOoooOoOooooo
oooooooooboOOoOoOoOoOoOoOooooooo
00000000 Flapping motion+Feathering
motiond O FlappingDd OO 000000 OO0DOOO
OOFeatheringD O O00OOOOCOOOOOOOOO
0000000000000 0O0 Flapping motion
oooooOopoooOOoOoOoOoOoOoooOoOooooo
O0OCOOO0OO0OO0OFeppingOO00O0O0OOOoOO
0 0 00O 0O Lift-based swimming mode by a rigid fin
go0000D@oooopoooooooooooog

Figl70OQOOOOOO0OOOOOOODOOODOO



ooooooooooooooobooooocd
oooooooooc poooooooooon
gooooooooooooooooooooad
oo

®  Flapgng maglen + Fasfsang mdlion

&  Flapping mabion
& Littased ssimming mode by @ rigid fin

R m

Cx

4
E]

200 <150 00 -0 @ S0 W0 150 20
ADFL [deg]

Fig.16 Experimental results in uniform flow
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Fig.17 Experimental results in still water

Ooo0oog 0500000020070

gooogo

goooooboobooboooboooobog
goooboobooboboobooboobog
goooboobooboobooboobooboo
goboboooboobooobooboooboon

good

O O H. Suzuki, N. Kato, “ A Numerical Study on
Unsteady Flow Around a Mechanical Pectoral
Fin” International Journal of Offshore and
Polar Engineering, VVol.15, No.3, 2005, pp.161-167.

O O Y.Ando, T.Shigetomi and N.Kato, “ Biology-
inspired Precision Maneuvering of Underwater
Vehicles-Part 4” , The Proceedings of The
Fifteenthd 2005001 International OFFSHORE
AND POLARENGINEERING CONFERENCE,
pp557-564,2005

O O H. Suzuki, N. Kato, T. Katayama, Y. Fukui,

“ Motion Simulation of an Underwater Vehicle
with Mechanical Pectoral Fins Using a CFD-
based Motion Simulator” , Proceedings of
Underwater Technology '07, pp384-390,2007

Oo0oooooooooooooooooooo
00o0oooooooooor oooooo
000ooopooooooboooooooo
Ordooboddooooooosgoooon



