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Simulation of Turbulent Flow in a Square Duct
with Nonlinear k—¢ Models

Hyon Kook, Myong

Two nonlinear £—é& models with the wall function method are applied to the fully developed
Typical predicted quantities such as axial and secondary
velocities, turbulent kinetic energy and Reynolds stresses .are compared in details both

turbulent flow in a square duct.

A nonlinear 2—¢& model with the wall function
method capable of predicting accurately duct flows involving turbulence-driven secondary motion
is presented in the present paper. The nonlinear 4—é& model of Shih et al[l]l adopted in a
cominercial code is found to be unable to predict accurately duct flows with the prediction level
of secondary flows one order less than that of the experiment.

qualitatively and quantitatively with each other.
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Fig. 1 Coordinate system and pertinent
variables in a straight square
duct.
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Fig. 2 Local wall shear stress distribu-
tions for fully-developed flow in a
square duct.
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Fig. 3 Contours of axial velocity U/U, .
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Fig. 5 Secondary flow vectors.

gd wIE F4 2 =) b A
o] 9t AW Alojd HEttE APH 2
Z 4R AAR, 4, 6 1318 FE3A 2o
glt}. ¥ STAR-CD 2d& o)gd 7
A Jehia A Fon, GFY vsw
AE neslz = AYH(EW) =mde A
F(Fig. )t A9l FAH8 E¥XE Jelhlz gtk
E¢, Fig. 2 £ Fig. 42%8 § Agnde
At Ao AL EE 2 AeE g GE2AT
258 AEY 44T E vl UsE ¢
T At

Fig. 5 94&% °lA%5 $=9HE Yvehy
3 g #Fag w3 golsRFdd e A
A6, 131 oJAHEF £=a79 HAFS F
wap Jadvo] ¢ 18 %2 Budtx Yok o
224732 Y F 2do] HAPHOE {FAIF o]
550 EY EHgE B F1 o HHH
o72% A HolE YeUz Utk F MK &
do] olaAfF HxaAV|e HUS U AT

M

ox o -N W T o |

to e K

(a) MK model (b) SZL model

Fig. 4 Contours of axial velocity U/U, by
two linear k—e¢ models.
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Fig. 6 Contours of turbulent shear stress
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Fig. 7 Experimental results[6] for contours
of turbulent shear stress and
turbulent kinetic energy.
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Fig. 9 Cont:ours of turbulent kinetic energy
k/U? (x 10°) by two linear models.
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Fig. 11 Contours of turbulent normal stress
/U (x 10°).
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Fig. 13 CorE)urs of turbulent shear stress
—vw/U? (x 10°.

qgg st Aoz I PAZY @uye
sxgde &, wli- p2 2 oz AW
“ow & Fig. 12 2 Fig. 139} z+zh vebyich,
AA, Fig. 1201 vebd 9ade #3889 A,
wi— vl W@ 4ZHAE A F Edo]
AHFozE FAR FHE d33dn JYou,
AFHozE MK Rdo 98 SZL 242 3
A AA AF%n ok o] AHZRE SZL
2de oz {FL FAAIE Fd 98 =
$4899 48 ARHLR A7 dFstel AR
Aoz oR}HEe AFHo2 A AFHA
e g 5 Ut}

T3, Fig. 1301 uveld #olsz AWy
ow 9 S3A diF FdAE BA F Edo
AR oz AFFH A2 418 AT F4S
d23n oy, AFFHez2E Myong-Kasagi
2do g SZL 2L ¢ 165 A= A 4=
sm ok webd, dA Agase AHH

rlr

Nit

—_

(a) MK model (b) SZL model

Fig. 12 Anisotropy between turbulent normal
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10°).
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