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An Experimental Study on Wakes behind a Circular and a Square Cylinder
in a Horizontal Circular Tube
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Tae-Hyun Chang , Myung Jae Lee

< Abstract >
An experimental study was performed for turbulent flow behind
a circular and a square cylinder by using 2-D PIV(Particle Image Velocimetry)
technique in a cylindrical tube. The Reynolds number investigated were
10,000, 30,000 and 50,000. The measuring system consists of CCD camera,
Ar-ion laser, image grabber and a host computer. The mean velocity
vector, time mean axial velocity, turbulent intensity and Reynolds shear
stress were measured along the test tube. The results are copmared each
other for the circular and the square cylinder.
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Nomenclature
A: Cross Section Area
b: a side length of the square
D: the diameter of the test section
d: the diameter of the circular cylinder
U: Axial Velocity
V: Radial Velocity
: Time mean Axial Velocity

¢ Axial Fluctuation Velocity

s C

. Radial Fluctuation Velocity

¥ Axial Cordinate
y: Radial Distance

1. A &

U Az Ay 22 328 (bluff body)
T2 FEEEE Aol A A
A g FaE L QA A4 AU o] ¢}
2 5 el ZellEol 2% FH72 9
g2 freel uvelet ofmE Jddeto

oqotxql @], FxEe AF Y Wi

« A8l Al st 7) A 2L E S g, T
E-mail : changtae@kyungnam.ac.kr

EgaAe A HAHQY S vABE A 77}
A B A7 FgYPHa Ao,

Coutanceau %<& QAU  F 7ol A
Reynolds 4 5~40 W1 9lelA =& FA438
of ol &A A4t Axe} vl wdrgir, Owen
Johnso 57 YA #H S o] &8 G
=& #4389t Cantwell 3} Coles %'
Adee] HEFFANA Flying Hot-Wire&
o] §5lo YHETEWAHAFT A== Pt &
& 248l GHFIZE AP

RAg&de 2219 AFFH FEL EA%
2l WY g o]83o JdFRFAE E43N
i, Abzh gholl B A 228%: dMF
EAE o] &3l AHAAT FiolAM HASH
o9 FAE 2 &EdyA & A

o] 9} 2 AFAIo|A K 2000 o]
He dHAFESAY LDVZIY oela AR
ol 723t 719 & o|83Ete] Z}F AW e
-froll ytate] Aqtsidh o] Ae 1 A
=% HolA H EAo Bl dAEE

e —— — —

- 233 -



THUET UolA Y R A2} Ao Fiol wg 4§13 A

Ass AHEE 35 ZF(prong)e] ML ) AR Bol7lEE A FEHYL). HAEEHR Y
Al % 5 sl o] /] Reynolds +& 4387 93l & ¥

dlol A o] @ H"e Multivision ol 3| Hg 2AINE ALY u A3 ol
PIV(Particle Image Velocimetry) 7]%W & ':’I Fire? A4 7Y 58 wE7] 98
&3sle] g B3 FHAA FEe S48 ¢ of A4 X (honey comb)E HAZEHF R Q-

T8+ 3, Daichin $%¢ 13 9) —?l%el of A&t}
EFolA PIV 7|H& AL8se 5+ §E4%

of WA E ek Al Addy ¥ i - .
Fol td drE= Jang 578 HAbzE A ” H 3
'éﬂlil ANAM Fxlaf4 W PIVZI o8 s | i |-{

g Fatgen, outE 0% Azt yelr i |
oA PIV 7IM & o] &8 IHFF st | |
of takglir, Doh'& 349 PIV 7|W g o . W el O]

gato] PAUY Fiol oistal e — t - ﬂuq&i
2000t ol A 5B PIVZ|W S ALL317] Al ;/ " -y

3t A 9k U)ol A= o] Holo] st wul i im s \@
A7 A7l AHu, 53 dFAAEES X — 08
A9E d% AL foln. e, o] & 2177) o0

] o] A ALZLE 2 AL 31 918 ﬁw+h T g

) mow AfE =8 Wolr) P Se—
Bode s 249 PIV 71 o] &a}o e L] s |

o

o FiHe IRAFN WELEE, BRAE Lest
-9 "E}i H]jﬂ_ 0&:15-}_.31 ﬂ'!ﬂﬁ'}l ﬁ-%;ﬂ?l fo L Stediodyard feomnor e s

F9 o9y wuelA 98 w3 YAz Ay
=8
wg7] el Aol 7)ejetial @t

3
2.2 A4y
2. AF A B Fig. 2= & dto] ALg5l PIVAES )
Froltt, & d oA B T4 500mW
2.1 A3 A=A Ar-ion o] A& A&l P o]F 8 &
Fig. 12 & 7ol AMS8 AF &R ot o)stAl 87) §8 WAO|EZ WE o] EAZ
of d¥HA= 4 ﬂ &(swirling flow)¥} &t T %l LLSP(laser light sheet probe)& A}
& (turbulent flow)& A% & FA=FH A% £ om o] LLSPE #lo|A =9 Fgq& of
atgl et #hn‘frﬂ% PHmms A el gpm gew 24 @ 4 o Prle|tel 2
3,000mme] it =7 5mme| o} ¥ oz A% o]+ ¢F 10molt}, HAstE BUL oAy 94|
3131 1. ““E\Erﬂ Hiell A xjek dgdden = Al AOM(Acoustic Optical Modulator) 2 A}-&
A% 20mmel HHE AANLL AT DY gy grge geg a4 1o 30%e)
Cli= 15mmx15mme] AAbz; 58 *ﬂxlﬁ}%b} o)A & HEF 4= Q3= Panasonic A}9
PW”‘H“-E e AHEE A5 4 #e HAE jE CCD(Charge couple device)Z}v| ¢} WV3P310
ool A HAIE = 9,1— A Ue AR <l S Ag-gl A 7]2L 98 e i
g =3 %t FAH AE &0]7] YiH ¥ A7} AFREQul. cre]lar EiE oln
AEFH QW 300mm” x 200mm" x 600mm” AFE 2 00 A 255%HA1©] gray @M E 24
rER WAt AAAE E& M g Drg1ssedoxds0 pixe) REE ALE )
i, wm wRACA HEZe] Fele 9dte o}, Agel AL&¥ §]AH(particle)® Jd&
ABE A7 R, H2ERH g 120120m) ol 5. A+ Ae= SHTE A2
Al 220Vx3.75kWe] HEZ & AxJA thA] & A3 Al o) @ i= 908 o] 9},

~ 254 -



R RN e R A6d 438 (2003.8)

Digital
Recorder

e
Camera

Monitor

e e

. -
l

Sheet Probe

Printer

m AOM H;ﬁfp v

Controller Ar-lon
Laser

Fig. 2 Schematic arrangement of the PIV system
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Fig.3 Instantaneous velocity vector field behind the
circular cylinder for Re = 10,000
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Fig. 4 Instananeous Velocity Vector field
behind the Square cylinder for Re=10,000.
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Fig. 5 Time mean axial velocity profiles behind the circular
cylinder for Re = 10,000.
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Fig. 6 Time mean axial velocity profiles behind the circular
cylinder for Re = 30,000.
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Fig. 7 Time mean axial velocity profiles behind the circular
cylinder for Re = 50,000.
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Fig. 8 Time mean axial velocity profiles behind
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Fig. 10 Time mean axial velocity profiles behind
the Square cylinder for Re = 50,000.

Fig. 12 Contour of axial turbulence intensity
distributions behind the square cylinder for
Re=30,000.
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Fig. 15 Contour of Reynolds Stress distributions
behind the circular cylinder for Re= 30,000.
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Fig. 16 Contour of Reynolds stress distributions
behind the square cylinder for Re=30,000.
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