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An Experimental Study on the Wake behind a Round Cylinder
with Swirling Flow in the Horizontal Circular Tube

Tae-Hyun Chang*

Abstract : An experimental study is performed on the turbulent swirling flow behind a
crcular cylinder using 2-D PIV technique. The Reynolds numbers investigated are
10,000, 15,000, 20,000 and 25,000. The mean velocity vector, time mean axial velocity,
turbulence intensity, kinetic energy and Reynolds shear stress behind the cylinder are
measured before and behind the cylinder along the test tube. A comparison is included
without swirling flow behind a circular and square cylinder. The recirculation zones are

shown unsymmetric profiles.
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Fig. 3 Schematic arrangement of the PIV system
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Fig. 5 Velocity vector profiles with swirl for
Re=20,000 behind the round cylinder.
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Fig. 6 Local axial velocity profiles with swirl for
Re=20,000 at the entry of the round cylinder.
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Fig. 7 Axial velocity profiles without swirl for
Re=10,000 behind the round cylinder.
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Fig. 8 Axial velocity profiles without swirl behind
the square cylinder for Re=10,000.
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Fig. 9 Local axial velocity profiles with swirl for
Re=10,000 behind the round cylinder.
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Fig. 10 Local axial velocity profiles with swirl for
Re=15,000 behind the round cylinder.
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Fig. 11 Local axial velocity profiles with swirl for
Re=20,000 behind the round cylinder.
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Fig. 12 Local axial velocity profiles with swirl for
Re=25,000 behind the round cylinder.
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Fig. 13 Local axial velocity profiles with and
without swirl at the center Line behind the
round and squire cylinder.

Fig. 9914 Re=10,0002 3% e
x/d=0.52 Fig. 79 ¥ XA38)%%F A3} vjw
o ofF e AL U F Y, A sFFHGo
vt 44%-(Bimodal) @€ YehliE A
T Ak A7t AEEHUA o] FALe Ha
ated F BolA Ao e Holx Utk

Eolgt A2 Regol #ARel x/d=0.5014
A A A £3 998 el A2E F
Boof HolA T A JY £=BIE el
Rk I A35)7F APEHEA o) 92 A
22T

Fig. 13& Re=10.000, 15000, 20,000 1]
25,000 A wo] fEude] FAMAAAA A

(421)



3453 Re=10,000014 v 23459 &g
£EE 93 @_acm AtAdE e Azg vwd
lolty, AEH A5 v AR5 ¥lstd
u/u }02 0.8622 ¥ Yelxs v A3
°) A$E 0.0 ~ -0.42 9A eyt
a8y x/d=3.0 o|FRH A3t AEHHEA
U/UE 8] 43859 59 fAE SE2XE
BolT gt} o L MIFE] FAWFEE
o] 2Fd 7|A" Ao g AZHAT} Xid

Fig. 15 Contour of axial turbulent intensity
profiles with swirl for Re=20,000 behind the

Fig. 14= Re=20,000014 A2t g5olAe] round cylinder.
M3t 9= Ave] wEAEely Fig 15= 9
FA9Y ERM = BFIRPEIL Fig. 16
© Re=20,000014 AT F7 uAw
WEAEE JehlT A Fig. 149 A3 97
AMe GRATEZE B8 2H9 y/D=03~
0.6904 Ha & Holw Atk o] WAL A7
A AEGEANM b= 7 dsle] Anz Az
A 28y Fig, 1594 984209 FR04
2 93 USATE 38 234 x/d=0.1~0.894

A ghe YERIL H2E RE 979 279 @

HolA AUizhe HAFT AT Fig. 169 ww

& FFAEE x/d=0.2~0.89A Hol & Ho Fig. 16 Contour of radial turbulent intensity
1} HAE BB A Ho 3 veniz 9 profiles with swirl for Re=20,000 behind the
T} o] AL NIZ 03 wANS £T9) Zr) round cylinder.

Q8 Ao AZA

Q
3 04
02
00
Xid
Fig. 14 Contour of axial turbulent intensity Fig. 17 Contour of Reynolds shear stress profiles
profiles with swirl for Re=20,000 at the 7,, with swirl for Re=20,000 behind the round
entry of the round cylinder. cylinder.

(422)



y/D

Fig. 18 Contour of kinetic energy profiles with
swirl for Re=20,000 behind the round cylinder.
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Fig. 19 Local axial turbulent intensity profile
with swirl for Re=20,000 at the entry of the
round cylinder.
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Fig. 20 Local axial turbulent intensity profile
with swirl for Re=20,000 behind the round
cylinder.
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Fig. 21 Local radial turbulent intensity profile
with swirl for Re=20,000 behind the round
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Fig. 22 Local Reynolds shear stress profile with
swirl for Re=20,000 behind the round cylinder.
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