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Experimental research on the flow characteristics and vortex

shedding in the flow around a circular cylinder

TU Cheng-xu, WANG Hao-li, LIN Jian-zhong

(Fluid Measurement &. Simulation Institute, China Jiliang University, Hangzhou 310018, China)

Abstract; The flow around a circular cylinder under the Reynolds numbers of 630, 800 and 950 was studied
experimentally by using particle image velocimetry (PIV). The velocity and vorticity fields were given within
the area in the longitudinal direction of 4 times of cylinder diameter and in the lateral direction of 3 times
cylinder diameter; and the spatial-temporal evolutions of vortex shedding were studied. The experimental
results show that the wake is located within the lateral distance with 1. 5 to 2. 5 times of cylinder diameter, and
the distance tends to be reduced as Reynolds number increases while the capabilities of vortex stretching and
transport by the main flow increase. The frequency of vortex shedding increases with the increasing of
Reynolds number. The process of vortex production, shedding, development and dissipation can be captured
basically for the case of small Reynolds number. However, it is difficult to capture the entire process of vortex

shedding for high Reynolds number because of the limit of frame grabbing frequency.

Key words: flow around a circular cylinder; particle image velocimetry; velocity field; vorticity field; vortex

shedding

[ BEHY  2008-02-26
[EERAY B 984 — ), B A I B 8F 58 A2, EBHFSE )5 1 kT PR ek R 25,



52

URFEIE 25 - [ R S8 UL 09 370 320 5 P i I3t 9 LA T 5 99

[ FE LR 2 AR I F g iz —,
A7 AE T AL ZS MR S LR KR AR S as H
A5 WU A Tl oz AN O L XU T AR A R 2 B 5T
AR S ERAR B, AR 1908 4, Benard iR R Al
A7 s T T 7K rp (B 5 X0 ke gt — ] iy ] 0
e M. 1911 453 « RITTAERIE EFgE 1 IR AE
L E S I R E M R SR T ARZE
2 X 1B Ak % 9 ) R ) 9z g S L Bl O A
B 1Y & e s AT 46 A B e 3 10 A 2 XL
AL CHWA) 0t 22 38 8 I 3 (LDV) Kok 5 &
M B AR (PIV) S BF 5% 81 A 58 3t 1) 193 )5t 7% 21
Gt Hoh PIV S 20 tH4d 80 4F AR K i B AY — Rl bk
AR B EIE AR, Bk TR
LDV 4 Hpe s 50 it iy R PR AR %l H T st B
AR 8] 0 25 8] 38 A i B 1 52 2% 3 3l 1) . 3
HAiA k. © A — L2225 R ] PIV BIFSE B A 28 0
] 1. Williamson 28 AFE 1996 4E%F — 4k [&l 4 2597
WA 3 ) 2 S B SEAE T 4 T Y EVES L JF T 2004
AR ET T H SR PIV R X # 1k 0 4% 2l B AT 48
TSI 5T 43T T R IR BB BUALEE 5 Julio
A PIV EAR X BIAE S A7 7 ik, g B T
(B A1 Bty 28 1% ~F- 1T R 28 (B0 AT il 2 9 3 ) )T T 1Y)
Wk 5 3 i g R T T e s Lee 88 A TERT
NHBESE I B il R PIV £ R BE5E T A H BE
T X 5 S A5 R ke L T G A U [ R 8
AR RS AT T PIV R (Re 300 51001,
H . B A S8 i 1Y i 90 00 T 3 22 1 2 2 Uk v it
) S 5 A 56 AR ATF 9 AR B 42
TR SR AN 1 I R T R AR AR SR
FH PIV H AR XS AN [ iy 5 #5025 18 T [ 4 58 i 2
() B3 7 it i 3 0 AT R PR DL S i N T R A R AT
TSR BT

1 SEiEFMAE

(] F: S8 3t 52 90 2 A P 2 B v AR T
15 FLAIF 5 BT 169 A0 20 JXUTIR) 7 S22 35 B FF e 1. XU P
WAL ™ He B L B i B Wie 4 Be FR S 5 B LA BB 45
YA Be R SR AL IR/ T 20 = R I
K1, B st B K 2 m, g 00 R ~Fo 600 mm X
600 mm , A HL I 5 HE Hi% T8 HE 28 BF PR T AL S
55k & [E Lavision A" A7) PIV 248, % &
gt fh S o Nd: YAG OB 8% . CCD AL [ 25 4%

il 2% S LR G A . FHrhOE SR 72 /E 532 nm
LR B ok W RE B O 125 m] L BOGH R AR
15 Hz. CCD #H#HL A 5 fy Imager Prox, % & ik 3|
2 M(1 600X 1 200 pixel), B 12 v KB, &% /D
P4 B S I [ 18] B /)N 3= 120 ns, BB 98 52 3 15 380 iE 3%
W . PIV () B8 45 il R0 T A B 55080 ok 4 2% )5 b
FH Lavision 324t 19 DaVis7. 2 #4528 5, 7l L4
B XA [ Y f S 56 Can — 4 L =48 AT hRE LA
Bk BN 53 #r L 5% B 7 SR AN s o3 A

=KL 2— 9 B s 3 B s W4 B 55— L BL
B1 BEHRRRAEHTEE

Figure 1 circular wind tunnel
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Figure 2 PIV system and experimental set
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Figure 3 Velocity vectors at (a) Re=630;
(b) Re=800; (¢) Re=950
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Figure 2 Vortex fields at (a) Re=630;
(b) Re=800; (¢) Re=950
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Figure 5 Evolutions of vortex shedding of the flow
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around a circular cylinder with Re=800
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Figure 7 Evolutions of vortex shedding of the flow

around a circular cylinder with Re=950
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Figure 6 Control panel
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