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3 Free Shock Separation (FSS)
4 Restricted Shock Separation (RSS)
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Fig. 1. Schematic of FSS and RSS patterns
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Table 1. Details of the numerical method
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Table 2. Nozzle geometric parameter values
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Fig. 3. Computational domain, grid and boundary conditions

aay



Ve o8 B AAD domis Vo) Lo d o)lad OF 053 yusS el CSilSlo puvtine 3

[e) experiment
7000 nodes
0.15 = === 14000 nodes
28000 nodes
—-———— 54000 nodes
a= 01 ~ — - - 84000 nodes
— — — = 115000 nodes

0.05

L L L I L L L I L L L I L L L I L L L I L L L I L L L I L L L
0 2 4 6 8 10 12 14
X/R,

Crgliso aSwd £ ;3 10/0 ,Lid Comd yd 0,lg9d ,Lid &o 597 .F JSUS

Fig. 4. Nozzle wall pressure distribution for the six mesh grids

——— 7000 nodes
- === 14000 nodes
28000 nodes
——————— 54000 nodes
- — — - 84000 nodes
— — — = 115000 nodes

N w A~ (&)
\IH\\I\\HI\H\I\\HIH\\I\\\

Mach Number

—_

o

ol
()]
A
o
N
()]

Cglio aSwd £ 43 1 0/0 JLid Cuwnd 43 J3U (), W5 H92me Flo dae .0 JSG

Fig. 5. Flow Mach number at centerline of nozzle for the six mesh grids
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Fig. 7. Comparison of the results of conventional turbulence models with experimental
results (NPR=22) [23]
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Fig. 8. Wall pressure distribution at NPR=22.8, in three discretization accuracy
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Fig. 10. Effect of near wall parameter on NPR=22.8
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Fig. 11. Schematic of jet growth and shear layer in the nozzle flow
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Fig. 12. Effect of Cmix parameter on NPR=22.8
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Fig. 13. Contour of velocity magnitude in two modes of mixing parameter equal to 0.1 and 0.8
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Table 3. The values of the GEKO turbulence model parameters in the present study
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Fig. 15. Comparison of wall pressure distribution of the present study and experimental results [23] in NPR=18.9
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Fig. 16. Comparison of wall pressure distribution of the present study and experimental results [23] in NPR=23.9
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Fig. 17. Comparison of wall pressure distribution of the present study and experimental results [23] in NPR=25
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Fig. 18. Comparison of wall pressure distribution of the present study and experimental results [23] in NPR=38
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Fig. 19. Mach number contour and streamlines
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Fig. 20. Wall pressure distribution in the process of gradually increasing the nozzle chamber pressure
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