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Fig. 2. (a) Inlet boundary, (b) Outlet boundary, point a is outside the boundary (free flow), point b is
on the boundary and point d is inside the computational field. The direction of the normal vector is
assumed to be outside the field.
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Fig. 3. Mason nozzle B1 geometry
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Table 1. Mason nozzle B1 dimensions

BIVA le(cm) O/ Ae (cm’)
BIVA le(cm) YVIAN At (cm’)
FI0¥ l1(cm) VIA Ac/At
-IYE l2(cm) Y/f5 he (cm)
Y Iz(cm) Yoy hi(cm)
NN l+(cm) VYV he(cm)
<I$A re(cm) VY hi(cm)
Y.IAT 0 (deg) VYA hz(cm)
V- IAD £ (deg) V\ /08 I(cm)
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Fig. 4. Nondimension pressure distribution (ambient pressure to total pressure ratio) over nozzle B1 wall
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Fig. 5. Convergence time of 2D nozzle B1 with 17091 points in the field
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Fig. 6. Schematic of the geometry of the two-dimensional bump inside the channel and the dimen-
sions of the computational domain
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Fig. 7. Schematic of the distribution of points inside the two-dimensional channel with bump
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Fig. 8. Mach contour in the bumped channel (M=1.4)
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Fig. 9. Pressure coefficient on the two-dimensional channel walls with 4% bump (M=1.4)
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Table 2. The number of points used in the computational domain for grid study
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Fig. 10. Pressure coefficient on two-dimensional channel walls with 4% bump for different number of
points (M=1.4)
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1 Shock Capturing
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Fig. 11. Convergence time of the supersonic flow around the bump inside the channel with 3441 points
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Fig. 12. Schematic of geometry and points distribution in 2-D nozzle
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Table 3. Flow parameters in 2-D nozzle
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Fig. 13. Pressure contour in 2-D nozzle
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Fig. 14. Mach number contour in 2-D nozzle
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Fig. 15. Pressure contour in axisymmetric nozzle
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Fig. 16. Mach contour in axisymmetric nozzle
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Table 4. flow parameters in axisymmetric nozzle
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Fig. 17. Convergence time of axisymmetric 2-D nozzle with 26656 points
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Fig. 18. Schematic of the geometry and distribution of points in the supersonic nozzle with Mach 5 at outlet
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Fig. 19. Mach contour in the supersonic axial symmetry nozzle with output Mach 5
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