EEEENEERR R

MERES
FAEF HEM

(L. PERERHFETRET, LK 100080;
2ARKEMES A ARERREHKLRE,JLHT 100871)

WE AXRB-—FRAHFTEAULHERELRBEERNRRBE. EHEH
BEPFTRB-—EFLAKESEEAR EXXYEEERY 0.2 4, FENEEH 0.015
#. FFAESEEREPOAWSETEE. YERFL. A4 0% DRELHEL
ABWO. 067 R, KR AMELEN L A%, TESHAEEENK, FLSHEXFAWER,
FESRKAGIA UBZBRRE, TRERER, Y EFHH T 2 000 &-F 5 500, KR\ F 8
000 B, A RE P FE MK, AFAATRERNE, RRMUERARNH. TREY
ABEXAFOEETA, ZBRAT RER LR -G8, FERREEA.

XN KAEHHEERERBEE. REEXAFET.

ill]

1 5]

EXZHEHBRRN T , kR HE 0 —RFIEERBLE AR (Roshoko, 1961), ik
M E S o PEREREWR B 3 R A XL, AR E=E -1 XE ., BERAERTY
KRE&RERS. REURSIA T YiEEREFRG, YRBERESYEREEREHEERK
Bt iR ] BES R LR  H X 48 B3R (Govardhan & Williamson, 2000) . BER K% EH
WAEAND ERFESEE (Youe al , 1998), BR, EHAREFH—ME, LRI NEKX
XBRA T RPRRATRETEOAS .

AMBFRRN RN B K, ERRE B ME#T TRENR , RE TR HE, 10,
R iR (Roshko ,1954; Youe al , 1998), ZEAE AR E i M ALLR AR A . 8 H . R
4 (Walshe & Wootton , 1970; Hallamet al , 1978; Kinget al , 1977; Everyet al , 1982;
Jones & Lamb, 1992), BEWK BB (Schumm e al , 1994) , B4k 3 (Berger, 1961; To-
kumaru & Dimotakis, 1991), # 4k 38 H fin#4 (Lecorder et al , 1991), F B F & (Blevins,
1985), BH —Hy B Al 4R 3L Sumer & Fredspe (1997) & Zdravkovich (1981) %3R3,
RECEFAESHERBREEH L BTN T RENAFTERARR, IBHIRER
EBEBRAERIF MR,

o BREBAPERS BN E (10172087)
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RASHHREAETIR AR ERRNERVERRIE, BREE, REFRNE
#,H L AR OB, BRNTFREEH TEHEGR R W (Prandt] et al, 1969 #ik
HERER); EXIRRBRIBESRE, KBy LR85 30 2 M EER (Grant &
Patterson,1977; Stansby e al , 1986; Moros & Swan,1992), H/MOKREY o — k=
AL, AT MBI NE R DL #E (RIS 45, 2002) . ok S Gik R WA E #0 T A9 BF T 2 R (Huerre
& Monkewitz ,1990; Monkewitz ez al , 1993) FBH, ERRFEN =L, BUBREHTERRSY
RE-NRBRNENAREERERAN. MRERHREE /DX A ABEEX, B
WEFERBYE ., Strykowsky & Sreenivansan (1990) ¥4 —4 3£, FE XA F LT —
HR2NEMEER 0. 05~0. 125 A/ MBI, 2/NEEAL T —& KB et , 7 8 30 5 i iR
Bi#%. BELDMIEHFEERERT TAENBNAREE. B2, ZRERHA, HHEN
EREESEEREAAR(BHEET 100), BEFILNMRE: —BREREN A EHXFE
B BO KT K (Yang & Zebib, 1989; Karnadakis & Triantafyllou, 1989) , 30 5 1% A f¢
HABENERS, TERRESINARRE? 2N/ AEREERYE, RERER
BESNAEREHEE? ZR=2EHEREMEF%,2002), RAZEH N B HREER DK
L EIN

X FE N, M AEEYRESFEERELAR,  FREREE2E . IRBEHE
WHAFEN. Fit, KON TRMYAAE. X TREEAERE, RO EET THE,
Ri—FdaEFE. TERIHSHERER.

2 RESELRAGE

ERENFREBASERAREHRERLRZEBMERR S#T. ZRFAXREK
3m, BAREIR 60cm, ZEXFE 0. 6~10m/s EIR WAL KRBERUHS BENER. A
1 R EEAERAREER R T8N, BEER D =3 cn, KEH 60cm, EEE
Fih VAT HBC R — /MK 60cm, H 0.2 D, MEEN 0.015D MR, FREMEET —FK
EEBLMER., W8 1), AEEEX, SIA—H/EE EREEBSAEEmERE.
RS/ ERE. BEaAVBEERHR, —REA—EE TRRAENEHAN, 55—
W —ARE AT, BT SRER . e — R KR M B SR R A B R A LU
WERERTA. NEE L SD BT 15D BEANRSRIBE G BEEKEARR. HAE
BREFRBESR—CERTE—-RBEERRAALR 2 (HR 50rm) , GRALHPIRS
BREE. R85 -3 RBBRAHNEE. SRERNAEASRLZ LR BRHEMIE. BAEN
R B, 0 2 AN AR B FE AN, ZE R P B — AW, RATSed A SA HRABRE RS
¥. A TERXERA, BRETHEEARFE TR T R EN . RERMRET 8RR
BHl. AFREBBINEHAZ AAH—HEESR, TS LRE. REFERIRIER
P FTFF SRRk,
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H1l BERyEAXRRE

3 KRERTR

ARIBHFESHAE B R— AR ERTEMEERUTSENHRERE A—
BRKS5EAPREMOERRUNEHERZ, — HSFH/PERNEERUREER. L ki
S58&2ZEKTA(RED ARELBHTEER:Re = 2 000 ~ 12 000,A =0.6~ 1.8, =10
~180°,t=10.67 ~4.0,

B 2 X% &P M X RS R AN, Re =10 000,A=1.1,t=2.67 , YHAKEH
BRI (B 22), YRAREANT—EEHL=1,80 0°<B<B B}, RB%E
FEE0a, inf 2b M c iR, BYREAFNAE—EHE. A <B<B B . MEELEDT
tb. EHBEA, BERREE, ERRESIAEERN (B 2d, o, XRAKERITBRHY
BN . R A8 S —NEREA 5, R E X ERATE., KinfMAZE o°HHE(E 2
180° Bt Y , MR AL B AW, R R BME. R AALTF 90°H K (H 2f,g) # (B 2h)
B, R BT — M B/NRBEREIR , KR BENEIR BN, 05 — MK R BEER TR,

3 MR SEEZ FMXEREENDHSRERNE, Re = 3 000, =55, ¢ = 1.
33 . fERHE, RINE T 5 R AR B (B 3a) FAUH /B T T %% A i ) SE VAR (B
ILEERTHRA, SREBHBRER EEEFH,2002) KF, 4 Re > 2 000 &, (VH —#E
NER RS RER .

Yo &5 MEEAREEM (B 3c), 0 SHEEE LM R D , FER B3 R S 3 5o
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2 EEAR AR MPRBER Re = 10 X10*,4 = 1. 10,2 = 2, 67
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@a=16

B3 E&ASEEZETRARETMHERRERHME R = 3.0X10°,8=55"t=1.33
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. EASEAEZESRRR/NE 3D, BRBEER. ‘EfﬂZfﬂENﬂﬂj‘twvﬁ?ﬂﬂﬁgﬁ
Wil (H 3e,D).

4 REBSHEFODEERRE RO R, K THE . B 4a HBIEH Re = 3 000
BRI, 1 B 4b Jy Re = 10 000 Y1 . LR T, 24 2 000 < Re << 5 500 B}, B, Re > 8 000
B}, BER R 5 AT 8 BIA B il 0 TR BB (Re > 8 000) 1R, YREKMUBRATERAUR
—RBHB B —Net, MR ELRSE (K ERRE) ERETER AN, BRKAE, R
REFIH , TS —Med, BHRRE, BERBERE. T T BHH(2 000 < Re < 5 500)
R, M KA R BB KGR AR s BISMUR, FERBE K T RN EBIAT . e
MERNFE T EX PELZE.

L5F 1.5¢
lvor/e/a——e————':

0.5

| FUUIR JUUUL JUUUL FUUUS UV SO PO PO P U DU | 1 '} 1 (]
0.5 1.0 1.5 0 0.5 1.0 1.5
(a)Re=3. 0x10° (b)Re =1. 0%10*

H4 MEAHRARENREREXSR

#E Re = 5 500 ~ 8 000 Z[E]FF¥E—1~ Re il ¥ X (8] , 26 11 X 6] PO B 458 AL ¥ X LA . ik
B BRPFE—TARASHENR/ DX, R TR DX BN RDRE TRS 154, B
ERAYEEMFENERET , —KRERBIFERREHENTNER, TE KA EITH.

MARBHBEHARERUBRHXRENA, NUEEEELRBEE : = 0. 67 ~ 4.0 A%
BHRBREBAK. G4 (B D FHRPERETR, ZEWHEER R HEN.

4 G

AR —FB ERNERBEER SRR A TRERR P, URB T ENEER
HE. ZERNREH- T TEERERNREEN—HEEACEREAN/NABAR. Hh
WA ESHEER BB Re, FROUBF/MERE, SCRIEHA,Z Re = 2 000 < Re < 5 500,
1 Re > 8 000 B, ¥ &M TR P —E Ko, BN R % 7T BB FEH . HEMETHE
BB R AR R, B ER T 8w, B AEREEA.

I AXREFDSRT . BALEAERKPARXREERERARRESKABE KEYH
L EXTIEATRES PN B F S R R b LAY E 30 6N 3 R
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Control of Vortex Shedding Behind A Circular Cylinder At
Relatively High Reynolds Numbers

Shao Chuan-ping’ Wei Qing-ding?
(1. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China;
2. State Key Laboratory for Turbulence and Complicated System Study,
Peking University, Beijing 100871, China)

Abstract: An improved control method of vortex shedding has been studied experimen-
tally in the Reynolds number range from 2X10® to 1. 2X10*. The test was performed in a
60cm X 60cm low turbulence wind tunnel. The model cylinder was 3 ecm in diameter and 60
cm in length. A strip of paper, of size 60cm in length, 0. 6cm in width and 0. 045¢cm in thick-
ness, played an important role in the control method. The strip was so placed in the test that
the lengthwise margins were parallel to the meridian line of the cylinder and the paper plane
was perpendicular to the surface of the cylinder. A row of small rods of 0. 2cm in diameter
and 4. 2cm in length were perpendicularly connected to the surface of the cylinder and distrib-
uted along the meridian to fix the strip. The variable parameters other than Reynolds num-
ber are: A —the distance between the cylinder and the mid-width line of the strip unified by
the cylinder diameter 8—the angle of attack of the strip, and z —the distance between neigh-
boring rods unified by the cylinder diameter. The tested parameter ranges are; A = 0, 6 ~ 1.
8, t=0.67~4.0andf=0"~180"~4. 0. The near field from upstream 5. 0 D (D —Cylinder
Diameter) to downstream 15. 0D was visualized by smoke wire technique to obtain informa-
tion of vortex shedding. The test results show that there is a region of strip position in which
vortex shedding may be effectively suppressed if 2.0 X 10* << Re << 5.5 X 10® or Re >>8.0X
10, Results also show that the rods merely have minor influence on the flow in the range
tested, the control method is basically a two dimensional one.

Key words; control, vortex shedding, circular cylinder, high Reynolds number, flow
visualization
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