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ABSTRACT Visual simulation of tadpole swimming was performed in this paper. To increase the reality of

visualization, computational fluid dynamics with moving boundaries was first performed to estimate accurate fluid

force around a tadpole, and then simulation of rigid body motion with calculated fluid force was carried out separately.

The finite element analysis with smoothing and remeshing schemes were implemented to well control the fluid mesh,

following the motion of tadpole. Numerical results were visualized with texture mapping techniques. The present

approach enables realistic visualization of tadpole swimming. Through the numerical examples, the implemented

smoothing and remeshing schemes were robust and they can precisely describe the large deformation of tadpole’s

motion.
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Simulation of Tadpole Swimming by CFD with Moving Bound-
aries. By Shinobu Yoshimura, Tomonori Yamada, Daisuke
Koizumi (Department of Quantum Engineering and Systems Sci-
ence, School of Engineering, University of Tokyo) and Masafumi
Okamoto (Institute of Environmental Studies, Graduate School
of Frontier Sciences, University of Tokyo).
*HRHRFRERTERTER S AT 28T TFEER
** B K FRZE R EIBA R AR BRI
T 200547 J 25 HEZN

— 40 —

LY ARXDEYE LT, 5<% 7 L EBIRE
T4, Fs<wVr s, REEOHLHELT L ME
OB ERHOBMNAEEL AL TB Y, ik
TIFRNCBBREWIERZ LTw5h, 72, BIUNOR
Yial—3 a3 yIlBITALEFREHO-OTHAEMH
DEREH D) T F 4 Ve Vo 1 BIEL S D FOTH
fLidE#RIP DL EEZONDL., TNET, EBOL ¥
RN Y DB KRR & F DN FENEGE T2
o %, A9 <Y v 7 v Ibh) OBEERTLOMH
WETF-2D D VOV EIfTThbATW A,
FER T v OWEREFTERLETHIET 720,
AR TREXRE T~V v 7 VA OBIIER
FAIRAT & 2 OITHE R S5 5 - 2 I8
TEFRARFIZ BV THPLZ 52T 255 & A & HiAl 2 @4
Salb—va b lhlUTRb AT o BEIBR
W TRINTTECHLEN T BRI 22
& % #&F 1% (algebraic grid generation) Tid 7 <, B&
7o JERE A T A IR R X B AT 24T -
2. THEABOAROR Y M EAOBH AT B
HEIIZA Y a2 BT 25 2 E HIELZH D
Tdhb., DI, H2mTRAMIEEOFLL 25 ARE
R X B REYBE AT OBERE & B, BB
MREC BT % BHUAE 7 (pseudo elastic) SZAL 7 FE% H
WIS TF DAL=V SR ) Xy Y S
(HEZEDE)IZDOWTHRRD, E3EIIBVTHIRI
KB A4V % 7 VORURESIORLY iz

Yial—Tary HEUEELT

NI | -El ectronic Library Service



Japan Society for Sinulation Technol ogy

DT, BB AE R & TRALEI % 4T TRT.
REIES BBV TH GRS,

2. #F&3 T+ 7 DAY OBEIEFRNEMN

21 FERT I DERET IV

AR TRHENRE LAV x 7 VETFTATE
KEEZ47cm & Lz, TofEIE, XEKYICE00 S
Filloo 7 ¥ 4 3V (Rana Catesbeiana) DA ¥ <+ 7
DIT—=IHEWo72bDTHL. B1ITRT LI
FIT v 7 OEEIZER 1.8cm, HE 1.0cm DFE
Mel, FRPEFHTEMRDBERIC ORI -/2bD L
L5, &8, R CIERIE TR/ & 9 IR
AR R BT 21T ) O Tld % {, BEERmEN
FRAT & MIAEE B L TGRSR I 2 b —T 3
VAT EREMELTWVA, DY, 3XRTHE
& L7 & OBNTREERN E~O BRI, AT
DHEELKEAHHERL LTRIEI 2 &1L »T
WM LRI R 5 FFESS SN b F
YT Y DWERE2RICHETIYRY) 2 & & L
7o  2RIUHEENE RO W H), AT v s iE bR
LRE-bDEEZD.

BOEBLRIIEORS EETFVOBEIZL Y 7+ F
B (Anguilliform) #£58, 7 28! (Carangiform) #iE, %
LT3 7 78 (Ostraciiform) #EE IRl s 57, 2
DN, 7FFRHEHEIT T FFD L E7 T E0iKk
BOL)IEIFEIZF - TH T ) B FHhEh %
fioTHETLEHANTHY, N 2B LEHP
BThHHEEZEZLNTWD, —F, 7 VMME#EIAE
ERO ;% JE T S IR & BT SRR O HEE I
INESCHEZOEND., ZD72, RIS 2 48
HETEDLL)IIGh o T A, T UVRMEEITIEMET 2 F)
HLEERETH ), EE~ 70l VAICELR
AL A NI 00 ~) DR TER R EE TH
.07 FRETEIREEIEASELbTRINE
TR LTRSS, 597y 7 D oEEE Y -5/
HWEREIZH720, BITHEITR 2584 S8 TR bEH) %
ToTWw5b, KIFETIE, WHEBEZEFIEZONS
Yialb—=Yariw)FERENL, ATV
VOEEN KT ADICHEICAIL2ET NV E LTH
FTHROES) SRR TN E LTI OES D
2ORBREL. INHIEENREFNT IR, ~NaT
TRIDEENH72 A, £z, ERICE I~y r
DEDIIIIFHALNE L A ST RIS S ON
T TR - BT 5 7-0, BOWMIMET L
FTHR, WS UTIRE R OBEI 2 5 LEZ S

SERE184E 6 H

127

na.
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