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Numerical Analyses on Wall-Attaching Offset Jet
with Various Turbulent k- Models
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Abstract

Four turbulent k-¢ models (i.e., standard model, modified models with streamline curvature
modification and/or preferential dissipation modification) are applied in order to analyze the tur-
bulent flow of wall-attaching offset jet. The upwind numerical scheme was adopted in the present
analyses. The streamline curvature modification results in slightly better prediction, while the
preferential dissipation modification does not. The obtained analytic results will be used as refer-
ences for further study regarding Reynolds stress model. In addition, this paper introduced a
method of increasing nozzle outlet velocity gradually for numerical convergence. Even though the
method was simple, it was efficient in view of convergent speed, CPU running time, computer

memory storage, programming, etc.
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Fig. 1 Flow field of wall-attaching offset jet
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Table 2. Analytic results and comparison with the previously analytic results

Character- | | Potential Core | Reattachment c
jati onver-
istic | Grig |scM' | PDM#| cTsy | Length VD) (X/D) Iteration | gepce | Remarks
Model X | Error” Xk Error”

Standard

b_e 55x37 X X X 2.19 42 % 5.34 29 % 590 0.001 % STUP
Modified

ke 55x37; O X X 269 | 29% 532 | 29% 600 0.003 % | MOCUP
Modified

ko 55x37| X 0 X | 210! 45% 491 | 35% 620 0.002 % | MOPUP
Modified

h-g 55%37{ O (¢} X 1.92 | 49% 447 | 0% 610 0.002 % |\MOCPUP
Standard i

P 36x34| X X X 220 | 42% 4.68 | 38% 700 1% Ref. (13)
Modified |

ke 36x34 ! O (6] X 2.05 46 % 4.43 41 % ; 800 1% Ref. (13)
Standard

h-e 40 %37 X X X 1.89 50 % 5.08 32% 700 1% Ref. (15)
Modified

kg 40 % 37 (0] | ¢} O 2.33 | 39 % 4.90 35 % 700 1% Ref. (15)

|
Note O : Application X : Non-Application

1) SCM : Streamline Curvature Modification
3) CTS : Composite Time Scale
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