) AEE 20009 % FASERI =T B pp. 579~584 KSME 00F210

':HT dlol== o H e %
ol A Eﬂ-ﬁr | e = E A

&’ of

*k

s =
-r‘,-r@

*hk

M

fo

n

A

Numerical Analyses on Wall-Attaching Offset Jet
with Algebraic Reynolds Stress Model

Ho Taek Seo, Deuck Soo Lee, Jung Sook Boo

Key Words: Wall Jet (B8 % 7), Reattachment Length (RF2+Z40]), k- ¢ =2, Reynolds Stress
Model (Fo]EZ 3 REY),

Abstract

Algebraic Reynolds Stress (ARS) model is applied in order to analyze the turbulent flow of
wall-attaching offset jet and to evaluate the model's predictability. The applied numerical schemes are
upwind scheme and skew-upwind scheme. The numerical results show good prediction in first order
calculations (i.e., reattachment length, mean velocity, pressure), while they show slight deviations in
second order (i.e., kinetic energy and turbulence intensity). By comparison with the previous results
using k- e model, ARS model predicts better than the standard k- ¢ model, however, predicts slightly
worse than the k- ¢ model including the streamline curvature modification. Additionally this study can

reconfirm that skew-upwind scheme has approximately 25% improved predictability than upwind
scheme.
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Table 1 Values of constants in ARS model.
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Table 3 Analytic results and comparison with the previously analytic results.

Charact- Potential Core | Reattachment Co -
istic]  Scheme” Grid |scm? | ppv® [ Length (X/D) X/D) Tteration ﬁver Remarks
Model XC” EITOI’S) Xr EITOI’S) gence
S;f“_d?d Upwind [56x37| X | X | 219 | 2% | 534 | 29% | 5% |0.001 % |Reference (10)
- Ref 10
Modified Upwind |55x37| O | X | 260 | 2% | 532 | 20% | 60 |00 9 | Feference (10
k-e , MOCUP
hffd_‘zed Upwind [55x37{ X | O | 210 | 459% | 491 | 35% | 620 (0002 % | Reference (10)
I\fd_‘f;ed Upwind [55x37| O | O | 192 | 499% | 447 | 40 % | 610 |0.002 % | Reference (10)
Sandard | Skew-wpwind [55x37| X | X | 27 | 28% | 68 | 9% | 710 |0004 % | Reference (1D
i Ref 1
N{f‘i"d Skew-upwind |55x37| O | X | 266 | 309% | 722 | 4% | 6% |0004 % I\:(;‘;“;e an
Modified : 3 N =
K -& Skew-upwind | 565x37 | X (0] 219 2% | 602 | 20% 690 |0.002 % | Reference (11)
le‘fied Skew-upwind |55%x37| O | O | 28 | 26% | 68 | 9% | 690 0001 % | Reference (11)
ARS Upwind [55x37| X | X | 253 | 339% | 525 | 30% | 700 |0.005 % | ARSUP
ARS  |Skew-upwind |55x37| X | X | 449 | -189% | 738 | 2% | 830 |0.005 % | ARSSK
Note 0 : Application X : Non-application

1) Scheme for momentum equation (Upwind scheme is used for other equations.)
3) PDM : Preferential Dissipation Modification

2) SOM : Streamline Curvature Modification

4) Mean velocity in potential core : U = 0,99V

6) Emr=&%£"u—m x100(%) (Xexp : Experimental result, Xnum : Numerical result)
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Fig. 2 Mean velocity profiles along streamwise.
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Fig. 7 Turbulent intensity distribution.
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