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Aerodynamic Analysis of a Submerged Inlet, Using Numerical Simulation
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ABSTRACT

In the present study, turbulent flow in submerged inlets was studied, using numerical simulation. In the
calculations, three different geometries, namely NACA standard inlet and two geometries with proposed structures
were studied and the effects of boundary layer thickness (0.31, 0.8 and 0.56) and 0.2< dimensionless velocity < 1.6
on their performance were investigated. k —@ model was applied to simulate three-dimensional, incompressible,
and turbulent flow. At first, NACA standard inlet was validated, using reliable experimental data. Results show that
increasing boundary layer thickness has a negative effect on RAM pressure efficiency in all geometries, while
velocity increase initially increases the efficiency and then decreases it. In addition, the efficiency of new
geometries is close to one for NACA standard inlet. Moreover, the novel geometries are of lower drag force in high
velocity ratios and are better NACA standard case.
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4- Air scoop
5- Drag Force
6- Total Pressure
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1- Ram Pressure Recovery (RPR)
2- Bleed Air
3- RAM Air Inlet
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10 -Hall

11- deflector
12- Mossman
13- Transonic
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1- Foreign Object Damage (FOD)

2- Parallel Walls

3- Convergent Walls

4- Divergent Walls

5- National Advisory Committee for Aeronautics (NACA)
6- Vortices

7- Gault

8- Lip

9- Delany
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8- Back Pressure

9- Distortion

10- Swirl

11- Vortex Generator
12- Ratio Recovery Ram
13- Lejon

14- Marcus
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1- Farrokhi

2- Smart Tetrahedral VVortex Generators
3- Off Design

4- Devine

5- Downwash

6- Taskinoglu

7- Wilcox
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Symmetry
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6- Symmetry
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1- Dissipation rate

2- Turbulence

3- Turbulent Prantel Number
4- Turbulent Viscosity
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