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HHERBRRBIRDWHENEAGR, BIHEENE T ENNERTT, HAREMTRNKG HEFTE
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AR (vortex-induced vibration, VIV) £##H TREPHASHHEBIINYENE. UEER
EFEE RS T ARG, HRERERERE IR, SWZRBNRAERMER T, =R
SEMRE. SRR SEHE G AR ERAEN, SRFILRNS, i, ZHRIEMHENK
R RS EEK, XFILR S B SH BIUE 1 EE IR, K EER W LAY
R e LA AR,

KT B RFREE IR IR S AT AR MR R R, FE K SRR b, T ML LUK, &
M2E#T 7T RERRM TN, B T7TEMH VIV lfEREMRT. HXHRERTUSL
Sarpkaya & Isaacson (1981)"), Kumar %(2008), R¥EFIFNAME (2000)P). K% B s B shsl g
B A EE IR, BRI, SSRGS R BIEHIT TR, HRE R ETHEZE LI
%, Owen (200142 T A HETH LR R A BRI B AL, 7T LA A MRR S M2 B A 0 8A
RPN ERAEARB B R T AR RETE (2009 PHRE T EFERGRE T, BH
W RS T 2R YN, T BE BEKs ¥R R B, b EaERiiy M
WU YE, HNASE—EmE, AEREa et E, BaERFnEgmshRett . BalEE
TR % A R RE AL AR 7O R I 4R 1 BB R R RIS, B T A I s, (ARETEE
WM TR, X H AR IR BB AR 4 T 2R RZ .

EER, H2EREY, WHERASIARE SEEERLAHE, W5 A BRI R e A
R AT T R R R R, R AR AT A R, B E R AR &
HINHIKEH . R, BTXE/LARSIRERN-BRTFEATIN, TR EFRRTT SR R
B i Lin 2 (2011) 48 T —#ET Bernoulli RIS B 53R TT KM HE T
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B, XTI AR, U RERR-RATFEAGIA, A BERAGEREIMEER AR
5. TEEMRITRET, SHERRMERRRAEETRIE VIV R0, SGREE, SIS
EIREE K JLARBIE VIV IR KRR TE T H5E G505 PRI SRR, BEJS AU R ¥, 7E Re=100
WK BRI/ ME, BEAHEBETHE. B VIV SRR AEENNANE.

Ak 3T R BRI S, iR Re #0 (100 #0 1000) HIE{EBRITE, REZEHZ MK
WS CFYENDREMKNT ORED  HHEMIIE KRR ERRCHE, Hxtt Re 8
WABHENE, AEMRBRAARESHKE.

1 BUEER R E 053

WA EHER R BRS MBI ZMRASAWE 1 FoR, B x mESREATM—B, z MESERR/
HiE, y MERE, DAERGER, W ALBRANBEERMIER, 1 ALEXNWRSKK. HE
XHEGERR KA AFEE (BE=D2W) ; BERBR/MAES (BHE=D) .

T B4R, TR REEEN T RRNSETEFEDIHA-

Veu=0

%:—+(u-\7) =-Vp+RleV2u M
AF w= (uyw) ABRERE, t AFE, p HFAES, Re A Reynolds ¥ (=U.DNV) , U AE3TT
Ab B BRFEE, v ARAEEERE R B

vHE KA Fluent 8. 24 Re=100 & KA ERABERGEAIT I8, 024 Re=1 000 iU A KRl
TS ARFHFH AR HEEA DR BHRRAERE, BAMLRY 8 aEBLRE&ME, tEEN
B a7 BT B ST i R4, R IRV T PR A 4 T SR B ST R 1k, B R A TR BN R &1
x-y SFH BRI E MR E 2 Bion, HERENHEEEASROEW, ®EAD L=10D, HO
Lo=30D, Pl Ly=10D. R FEEI —MRBNE KT I E . 7oL K 2 5 o0 TH B 3 P 2% 3 4
A, B — X AR E .

X EAH B Re=100 1 1 000 HIE BHLRRHEIT TRV E. BEKIKSH¥S%, W Strouhal
¥ (s . FHENRE (Cowm) FBKMANRE (CLrms) » BENFETNRR BB ERITE 4
RBATIEG, R 1R, REJAHERNANSRE LBRBEN.
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1 AGHENI S, Co M Copus FIRKRS RAHIA LR LXH

Re ¥ St Co m CL rms
=4 1=6 1=8 =4 i=6 =8 =4 =6  1-8
EICHH 0.165 1.39 0.256
Re=100 ERl 0.17 1.5 -
R 0.164 1.8 -
A 0201  0.197  0.197 1.31 1.27 1.27 0.63 0.56 054
Re=1000  Henderson!” 0.21 1.22 ~0.57 (1=2n)
Rl 0.21 1 -

2 BEHH KSR

AT E S, M FHHREER VIV 5 R AR, 255K T AR R B K 1 R
Wik, HHi=4, 6718, WM W/A=0.0125, 0.025, 0.05, 0.1 #10.2.
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B3 EEREGE (O RMEME (S) i Coy B WA KW

B RESHZ BN A ER, Wl 3 FiR. LiER Re=100E£ 1000, —fKiH, B
W E RS R, AARRERIEA. X TEL_2ZMASNMIER (Re=100) , EHEREAKMA
HEAXTFHESE, HH =6 NEARTRMIXE. T RETPREEE=SEFMTENER (Re=
1000) , ZELFEMSIBEKIEEN, R =4 NEEMEIR/MERE Bk w/A=0.025) , ToHAMER
THGZ BRI AR FeRlE, X wA<0.05 B, HILT SIAFEEIE/ DT ERSAER, W A=6
F18 A w/i=0.012 5 i, JRFAZER S HIAE] 7%H 9%.

fkhF AR ZHINE 4 iR, ERBHBERT, EERMAHEZNTFEES. 50, *t
F Re=100, i=4 H W/i<0.15, AHEMA N ZBEEXNTERE; MEHLECMABEK TUANLER
N, TEGERBR/MERER; HEE 1=4 1 wi=02 b, BERERESEMEMNE, T
Re=1000, 7£ W/A=0.05 MiEFEREH/MERE. EREZHEL T, H5IAMINEHEEM 0.012 5 1
KEF 0.025 b, BkshFHHTREER. T4aRAM 0.1 3 KF 0.2 B, 7 Re=1000 if L H 2 1=4 A
8 R REEMNE, HAERIED.
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A BAEESL, KRBT Re 2 100 11 000 FHHA FE4HER VIV 3161 = i B 44K 3h S8 H
BEIRBh I KRN R R AE . SREN:

(D SIANBERRFNE, FHEN— B LEREX, BREERFRE S AT K. TE Re=1000
B, EFHMIHBET COMT 0.05) BN L EREE/MIELR.
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Analysis of Hydrodynamic Load on a Conic Shroud Applied in
Suppressing VIV at Low and Moderate Reynolds Numbers

LIN Liming, ZHONG Xingfu, WU Yingxiang
(Institute of Mechanics, CAS, Beijing 100190, China)

Abstract

Based on previous works, in which geometric disturbance was introduced to interrupt vortex shedding
in structural wake and suppression of vortex-induced vibration could be realized, the object of present paper
is circular cylinder with conic shroud for VIV suppression. Through numerical simulation of fluid flow past
a fixed structure, variation of hydrodynamic load and frequency spectrum are studied. Computational
parameters are: Re of 100 and 1000, disturbed wavelength of 4, 6 and 8, and the wavy steepness, defined by
the ratio of the wave height to the wavelength, of 0.0125, 0.025, 0.05, 0.1 and 0.2. Generally, the
introduction of conic shroud leads to the increase of mean drag coefficient with the increase of wavy
steepness, while RMS lift coefficient varies complicated. In most cases, drag of conic cylinder is greater than

that of straight cylinder, while lift is significantly reduced. It is noticed that there is a situation where both
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drag and lift are reduced at the same time.
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