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Large Scale Bursting Event in a Channel Flow
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Abstract

A large-scale bursting event has been analyzed in a turbulent channel flow using a data obtained
from a direct numerical simulation (DNS). Large-scale, plume-like structures have been frequently
observed in many experimental results, but the origin of those structures is far from being fully
understood. It is believed that those large scale events occur occasionally but contribute significantly to
the generation of Reynolds shear stress in the outer layer. This paper attempts to give detailed
examples of those large-scale motions observed in a turbulent channel flow at relatively low Reynolds
numbers.

e*)

v : HE 53
|eae w1 BN AR
x O FAE Y
H o AdEold 12 y . By Za)we)
r CHEHE BAR SR 37 AE z . Zws)
Q1 : KIEHOZHESY FFATEY V%
Q  : AEEoRREY dHEAEEY Yok D2 A2}
Q3 AREHEoRRE Y UHFHIEZY Vo
Q4 ARERCRREY GRIDEY Jox 5 AAZY 54
Re : Polu xS, urH/V 1 CAHY 2y
u DT T WY S v C BRAAS
Ur B ulE &5
W R RT Y S50 WER SHA
- Wy Holsa A Y + : BFFA
U I FfE *_%}vok &5 M=
U P7elxe) dadse
v i R A S
19503t g 713 s ato] Townsend & FE§H3
* 3, AZdistn v A Fg 2o ARztEo], UHe AAAFAAL §53 o
E-mail: yangna@konkuk.ac kr EAghe Fi(vortices)o] T2 AAFEE ARE
TEL : (02)450-3467  FAX : (02)447-5886 g o)F, FAZA B HYH, £ sy A+

7t AEE] Foul, A ofd] I A sig



dR AdRFAN AHE Ad Y @4 BN 1061

g 9% Raa g Adold. He EAz As
HAY R AAFE HRonsHel Az o
&3 y7<1009 #HF(wall layer), y/8 < 027bx] 9]

FZ(logarithmic layer), 2181 o] & A% ¢
ZFouter layer) 528 Ug F ded, 432 14
7 2d A & (viscous sublayer) %FZ(buffer layer) L
Hrgel oldfE RE FoR o]FoA itk A
B Z e]Fo] dREFRe Y4 2 1 F Ao
vjAE JEF 18y, 2 Auskge] 3 A9 2
13] zld= 1 oot ey 5 sidel 2
g Oi’hr =, 32k, 9 |, ks Zeja
H(length scale)e] &4l ¥ 539 71Y4as §
5'1-?1}340*’ #Hgslorgths Aloko s s} o}
‘E%% el oA E Wl gl
ol e 279 Ay, W3
3 J( assive) FEUTHE Fhoj, 9
4] E 5K velocity fluctuation)ol]
= E Hilo] AR o, 1 o)F
ol B3, AEH ATl 2dl, HFAEH
e F F% #3gel  JdE T R(rbulent
structure in streamwise direction)7} Hw@o] wl-$- 717
& XA el JHH] ez &8s Ao &
AA A A HPanton™). o150 tF 1kt e
2 T ATk e zlgatAge] tid A& ola=
@R AT oA wi$ vjEHoWARr FHaF
He AFsA € 7A°1U‘r

HZ(wall layer)oll M=, AA] dF AAZGA A
ARl dFee] giiRo] 7HE H(intermittent) o)W
N, e P §5 Ao slese sdz
(bursting event) Fofl dojuttin Bz Q)
t}. o] wA(bursting) #YE Kline 5V 2ja A&
BuEgoen, 1 olF 1970, R0EE E& o &
BE olEiEy] $F wol da wgsol stk
(Offen & Kiline” Lu & Willmarth”® Bogard &
Tiederman,® Luchick & Tiederman™). o]& ]3]
AT A Z(low -speed streak)o] AUy EA ol
#ES BUBYOR A3 F2 y"=20~509) 94
oA dojvtes HAEAFe F(breakup) HAbo] &
AE EFUCh @, AT Bol Ak I F34
(PIV, particle image velocimetry)2} W3 tjBo] F
o7l Nzbe)] 2314l WM SEF Hus) 48
Al Z4E 5 QA HALH, AW dd @Akl
7I1% Aoz FEHi: vl¢ At §% dio
() B HuHzm JdedlLiv ), o2

pUE

> tlo & r

>

3

>
ok oX r

2 =
Hr —1> —\-1

¥
{;‘
&

=
olo
rsL
e gE _|3£ & du

I e o 2 ol

=
or o

#3) A4el AnE Agael dFel ni Qe o
$ Frlze AU Aol

® A7E UF ALAE HHFARAKdirco
numerical simulation)25& AL AFHJE A slo,
554 NN BEHes doibs Ad wa @
“J(large-scale bursting event %= superburst) & 7AZ
i, 1 A& otz ol FEFo|t) of7)A
At Golg S ol R, 71E9 39 4
gl y< 1009 FAA dojih= REL A
b oAgel el ® slirelAli yT=1008] 9]
= RowstA #aso} Yol el
P AVIE T e FEEAS 9] o

o

)

2ol

'n

S =
)

¢

S
o,

“p‘.‘\low

r2

G AAEE S5 2
H“s}&% Qe 3%
&4 5 (friction velocity)9} a0 %
§ Holm

il
i3
}m

=0l 172
ZZ(Reynolds number) 7t

1503} 30021 % 7HA A& adsdoh 4 o
FY ks 2ol Ui FAFAN HsFe u%
yFR30~40004  y/8x029 ol A
ez, B AT Agd Ade5Fe A¢, o2
ef He oW, y/Hx029] 93 Re=150, 300
o A9 b7k yT=x30, 600 HEd, olE WAHZ
ol Al&ss R ddde ¢ 5 o
ZhA] B Aol AbgE W goll 01
N g4z s wetaln 23
o, A Ad #d A9 HAE g % =
AHEE y R 1000 9A7E uiste vlE W s
L—_ O}-t_],

a8y F53E dAdez #EF An, Kline
%] Age nAA ouie Bd  FAKbursting
event) tlH o] y*<1009) XA Yolubz glo
22, yTx1009] fXE 0|52 EHHoZ A9
& Adtke HdA, gFeM e 45 YL ﬁ%l
& A} 8}1& B A7 EFo Hggetn ¢
glodl, =& y'=1002 @ F5e] dFFol F
3] ““""6}1] e gl 7ty YAz JZe
BAE 7He 996 AxIgn BEoiAng,
AFANT AFHE Ad 3E NS HEs)
%’1311 **EH% ‘%Iﬂi 7I$OIEP"' s ﬁ“— At

to ¥R o
o
=
—1—‘
)

10
}m

mH‘
N

%r

© dr

01 N aﬂo1aﬂ¢ow o]



1062

Fig. 1 Instantaneous velocity vectors in (y-z) plane

for Re=150. Coordinates are normalized by

wall variables
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Fig. 3 Fluctuating vector field in (x-z) plane with
contours of instantaneous Q2 event
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Fig. 4 Fluctuating -u'v' contours in (x-y) plane
(7=364). This plane corresponds to super-
bursts shown in Fig. 2. Contours are from
-3.5 to 11.5 with the increment of 1.
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