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The Visualization of the Flowfield around Three Circular Cylinders in the

Tandem Arrangement by the PIV
Ki-Deok Ro! - Dong-Hyu Jang” - Hung-Sub Bae’ - Won-Cheol Kim*
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Abstract: The Characteristics of the flowfield around three circular cylinders in tandem
arrangement was investigated by PIV. Strouhal numbers, vorticity, velocity vectors and
velocity profiles were observed at centre-to-centre space ratios of P/D=1.25~3.75, and
Reynolds number of Re=3.0x10°~5.0x10°. As the results the Strouhal numbers
measured in the rear region of 3rd the cylinder were distinguished three kind of regions
with the space ratios and The flow pattern in the wake of each cylinder was different
according to these regions. The time averaged flow at region of each cylinder was
almost stagnated and the size of the stagnated region was small in order of 1st, 2nd
and 3rd cylinder. The direction of vortex at the front and rear region of 2nd cylinder
was opposed each other with the small difference(a = £5°) of the attack angle « .

Key words: Fluid mechanics, Flow visualization, PIV, Unsteady flow, Three circular
cylinder
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Table 1: Main specification of PIV system

Item Specification
Fast Cam-X panel link
Image board board drive
Light source 8W continuos
wave laser
Sheet light Cylindrical lens: (93.8x11.4mm
Resolution 1280x512pixel
Software CACTUS 3.2
Error vector(%) Average: about 0.1%

3. Alsld 1} gl

Figure 4°l 7+ARH] wis}el] u}

Wl 4% Strouhal A

Uebd wiel Zhe] ZHAmRle] mE Strouhal
dolzx Fo FARl A 22 AFS Kol

Aok =3 B AFAAE (519 AFAH(H



2 Holy 1 A
o Aol

U:].‘_E_
7

ZFol2 FAHET. Figure 45

vlo] w2t Strouhal 7 Q
®, © 37N Jdo] EATE <

1

3ol do] EAIE AL 74 AF Apole] B
Hdt "I AT dE AeE
03
St
Igarashi et al.™ Re 5
A— 3x10
0.2+
0.1
1.0 15 20 25 30 35 4.0

9 39F FH9 5 A8 129

dxo] zZF e vxEHe 7H4v p/D=1.25,
2.50 ¥ 3.75°14 Figure 591 uehdniel 7ro)
2 AFo I 71, 72 R 7304 9o A7k
3 2ok,

Figure 6°] W& 7+#v] P/D=1.25, 2.50 ¥
3.7500 A 7} A5 FHkellA S o] A7k
32 Yeldo. 94 (a) P/D=1.258 Auad
71, 72905 &=7b A3 JEhdA 23 o
Z3oM = 9txe] Wl Fr1H R ©Es] e
U gtk ol 2HAuI7E vnE 2 @F o oA
= 78 9F Atole] sFo] AAE U 3UA
F Il AT Aoyt AdEE BT ot
g2 (b) P/D=2.508 A¥EH ZloAe 7+
]2 O 2

= %

oL, 1Y

it
AN

ghow kel Wzt wolzl sht AAHoRE
As) Wk @A 22 8 Z3AHE S W
b sAs et Utk el 2AE st F7F A4
ol DAL DA A 20 07 Ao
AL Bgo] AAH ot 2MA AT} 3w

A A5 T AYk Aoyt AdEE HAF
ATH 222 o] RS Figure 49 AASNA AR
A 2HA Ao Tl A WAl sk Zhgkelrt 3vA|
e Znrete] Fulao] J TS
Io| A Strouhal 71 @

Aol HlF A HE & F Ut mHHe=R
) P/D=3.75414= 71, 72 B 7Z3°A BF
ot o] Wbyt WEstA verd k. & 7HAu7
23 Z @Yl 3 dF BF T o

005 0015 0.015
g g g
Do.000 Do.0w ;"L"AMWMW
N)le h)ub h)le
/1 Too Time 5.0 /1 /1 oo Time 5.0
0.0% 0.ms 0.5
E: 3 2
£0.,000 L0,000 L0000+ - —pr — - — - - s—1f-
r r r
-0.015 -0.015 -0.015
/2 Too Time 5ot 79 oo Time st 79 Too Time 5.0
0.015 0.015
% %
h h
-0.015 -0.015
23 0.0 Time 5.0 /3 oo Time 5.0 /3 oo Time 5.0
(a) P/D=1.25 (b) P/D=2.50 (c) P/D=3.75

Figure 6: Time various of vorticity at wake of each cylinder with space ratio

gm0l g3t A A% A28, 2011. 3/ 267



130 Y - AEF -

A Zgkelrt uba

Figure 79 W% 7+44) P/D=1.
3.75901 4 A&l $
< YeRdt

ox
ol
R
;9‘
oo
tlo
)
)
=
o M
30
v

e

= ==

(2) P/D=1.25

(c) P/D=3.75

Figure 7: Instantaneous velocity vectors with space
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