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WFZERL R OEZE  (3530) : It has much difficulty estimating the time histories of the vortex
induced vibration of the long flexible pipe. In order to overcome its difficulty, three
dimensional effects of the pipe and vortex should be taken in account. In this research, the
motion of a cylinder, which was supported by the spring and exposed in the circular tunnel,
and the flow field around it were measured and analyzed. A numerical scheme in which the
motion of the cylinder was modeled with using the spring and the dumper was developed.
The comparisons of the experimental and numerical results showed the efficiency of this
numerical scheme in calculating the Strouhal number and the amplitude of the motion of
the cylinder. Then, the three-dimensionality of the vortex was measured by irradiating
different two cross sectional area of the cylinder. The results showed that the experimental
set-up must be improved even though the three-dimensionality was observed.

AT R FERR
(BN - 1)
IELAEE [ E 2 & &t

2009 4 1, 500, 000 450, 000 1, 950, 000
2010 4R 700, 000 210, 000 910, 000

R

R

FE
e Fk 2, 200, 000 660, 000 2, 860, 000

Wrges5 8 . 15
BFEOEL « fEH A T - fapnueEre 152
F—U— K EREEE., R, PIV

1. WFERRAG B O 5 VL AR OB 2 HITS D 72 60 D 1A BR
A, AL E OB IS L. ENERZEDTND, ThbOHEMIT,
PGP OMFE S LH L TWD, ZHICHE REAFA~OIREBRT A DR 25T Z



ECRE~OAM IR I T 5720, FEF
WCHEBERMENRTH S,
RO L WAT LT, BE LU
[CHRD I HCEE R LT A X)L 8 DOUEIE
EIREAEFE - AL TN Z EIFE
EThD, TDOEOIZYH, KEEOUEIZ
B HHEHI D ATRER R REMEE (T 14—
XA ) e TR B O /N EEE T
bV, BEREIEE OB 8 % ErEICHE
ET D FIENRLBERARKTH D,
Ekic BT, RREEEOEDY O
FRAVITHIE-o0E 70 & Tl 2 %l 2 L BT 5,
INHOWMIUT LK Y BEREMEE D IEH
T 2%, AR (Vortex Induced Vibration)
I D BRI R R 2 S & i T,
FRBMEE O BLET 2781, EN
SDRFFEE I L > TEETObNTE I,
TEHHE DHEETE IR TZMENL STV R0,
ZOHEMBO—2T, BREMEEDIEF I
FHMER R R 2 FEo 72, BRMEMEE
MOFHT ANV 3R e A E > = &
DT Hhb, WHlEET L, EXR
SR 13T & < WRIR S OHEE M T T
TR, IR 2RIEDTIESITHY
SWICIZHERT AV EN DD, £o, BKR
VRS 2ROV % CFD 2 VW CfEX ., 3
WO EHET HZEHEZLLND
23, BRMMEE TR X2 2,000m FREIZE
BLSMEARTHY, REBEMTIIRN
EEZL, HNTIEIEREEEEDD D3
Wit O AR IZA T TR 59, AHfF
ZECITIREREME £ Ot o L E
BREATUN. 3 IRITTHIZR I O IR RE 2 A
AT L, WRHIRET VOMSNLE B 2 T2,

2. WO HBY

FRFEPEAE S —HRFOEIC & b S5 E

FERBEE TS ORmN “8” FRIDEL
Bra i < EEh AT, 2o “87 FALEE)
DRAET HEHIL, RRMMEE ) D%
BT 1 OWH T 5 & BIIHINE D
DAV KR L CEhE F AT, Nk S
7ANCE I E L, N EL SR L2 %iE
WL EHEIZR 5, o> T, AU FAT
PRGN 2 BIOFLAEINAEL D Z LI
25, ZOXINTHAED A T = X AITHH
IRIEENTH DAY, 8”7 FHEE) X F R T
HRAE LT WD, A TIEE < O
HENEFEH L TWAHERTH D,

AWFZE CIEE RIS OB M EB) o
T, FRLO L RFEBIG L L TRAELST
VN JE B IF O i Y5 & PIV(Particle Image

Velocimetry) Z VTR L ZTT 5, £ LT,
MOFHNRAE Z ST+ 2 Z L ic kv,

o€ 7 ML ZAT 2,
AR MO HIRIE 2 EfEICHET D
7o, WA A AV 72 Bifdi 72 2 RoT D

SRR & 2 ot DT OE T ML Z2AT 0,
Z D%, FPEEE & F Iz i O A ik
EBRAEITV, 3 RITOMGINT 21T 9,

3. WFgED ik

T RS O 3Rch7eiEB 2 #HEE 5 5
T=DITiE, 3T DV & LT 5 BN
b5, AR TIEET, WEHENFEL T
WAMFEE DY O 2 IRt DT 217 9

/NRIEIEAKFE NI 3 IRLs B 2 I3 5
ooy K7 L— s &Y AT 7= /iR H
FEAT A 70 2 075 TRt R L. —RETR
hEZ2 %, MECRAET 2 IREHEORIES
JEOF & R, iz PIVICE 5T
"It b L. @5,

ERoFEBRTIX, 1 EOEBR CHIEDE
BRIE & TESGRRHTIZ X 5 i it kI & 2
BT 22 ENHELT-0, mE HiEoEE)
DR ZFEC LS Z LN A[RETH D, £
72, ZOMERERBEEOEE DO
EEZDTENAEETHY . EEIZHAEL
RTUVVEOEIE A “87 FRIDEH A H <
EE A HBET S LNk D,

Fhr EWATLC, FAEE DY OFGOH
BLERET HMMREHEE T 72D, N
Foe X RX—E O CTHEDERZET L
L. BUiFHEE1T 5., EBAER & KiEFt
BiERAZLE L, TOBEMBEITY,

X5, MAENDHRH Lzio 3 kotE
BT 570 0EREITS, kD3R
FIEC T, A AD L ——%HEin 5 2
Wri (2 FES U ., FIAERR T IS4 S, Bk
T 5D 3 It EFHIT 5 EBR 21T,
TS L OMSLAE BT,

4. WFFERS

(1) FAEDEBYFHH - WiEds nT b S8R 51k
FEBR T KK D /N [B]i7E KA CTHT -
77 BEIAKMIIZEREIN LxBxD=10x
0.3x0.3[mlo7 7 UV AVBUB RIS 2 H B | 56
ETATRE A e KV 1.0 [m/s] THh 5, il
ZEEXIIANR TR LT 7 ) V8o
FE& B AKAENICERE L, — kit a5 272,
MAEOERIT 0.03[m]lTH 5, —Hki &
T x Bz &V, Wandlhmza+x, $hiE E
f] X \Z+y fili &2 & - 72 (Fig.1),

- F S~

Fig. 1 Circular tank (left) and cylinder (right).
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Fig. 2 Model of the cylinder.
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Fig. 3 Trajectories of the cylinder.
(left: experiment, right: numerical result)
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Fig. 4 Flow field around the cylinder.
(experimental result)

Fig. 5 Flow field around the cylinder.
(numerical result)
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Fig. 6 Strouhal numbers in each
experimental condition.
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