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1. Scram jet
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Figure 1- The general schema of a ram jet
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Figure 2- The general schema of a scram jet
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1. supersonic combustion ramjet
2. Drag
3. Lift
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Figure 3- A schematic of how to absorb the shear layer by the cavity
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1. Large Eddy Simulation
2. Reynolds averaged navier stokes equations
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Figure 10- The actual graph image (figure above) and the calculated graph with the SST-k-w (bottom figure)
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Figure 11- The non-dimensional pressure diagram for the non-dimensional length is described for turbulent
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Figure 12- Static pressure contour for Mach number 3
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Figure 13- Non-dimensional velocity canton for Mach 3
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Figure 14- Temperature contour
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Figure 15- Comparison of speed contour for three angles (respectively from above) 30, 60 and 90 degrees
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Figure 16- Comparison of temperature contours for three angles (respectively from above) 30, 60 and 90 degrees
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Figure 17- Comparing the temperature gradient on the cavity wall for three angles of 30, 60 and 90 degrees
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Ultrasonic Ram-Jet and Scram-Jet are high technology engines in aerospace industries. Scram-Jet engines can
achieve higher velocity than the common Ram-Jet engines, because the combustion in these engines occur in
ultrasonic velocity. Combustion in ultrasonic velocity needs stability. Since cavities are very important in the
stability of ultrasonic reacting flows, different parameters affecting the wall shear layer in ultrasonic cavity
flow is investigated in this paper using numerical simulations with various turbulence modeling approaches.
Firstly, the best turbulence model in accuracy and speed is introduced for wall shear layer solution in
ultrasonic cavity flow. Then, the solution is used for various cavity wall angles and the results are presented,
that show the SST-k-w turbulence model is the best model in accuracy and speed for the problem under
investigation. In addition, the results of different angles for back normal wall shows that in a cavity with steep
angle, the temperature increases sharply. Therefore, the temperature is a very important parameter in
indicating the value of the angle and the limitation of the melting point may affect the angle selection.

Keywords: Ram-Jet, Scram-Jet, Combustion Stability, SST-k-@ model, Cavity shear layer
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