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Numerical study of the throttle characteristic
about the ramjet inlet and mixing section
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Abstract:  To investigate the characters of the throttle about the ramjet inlet and mixing section, while to compare with the ex-
perimental results, the second order upwind implicit TVD schemes were used to solve the compressible N-S equations for integrated
simulating the complex inner and outer flowfields about the missile body, ramjet inlet and mixing section. The 22D inlets with two com-
pression plane were configured in “X” type. The mixing section is circle. The total pressure recovery coeflicient 0, the coefficient of
the flux @ and the flowfields were presented, where the pressure ratio between mixing section exit and free stream p /p = 3.5~
5.5.The present results were compared with the experimental results. The complex {lowfields were discussed.
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Fig.2 Inlet and mixing section grid

—_— 0

.
"

Fig.3 Sketch map of the muitizone grid
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Fig. 6 Pressure isoline of the inlet entry(p./ p(.= 3.5~ 3.5)
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Fig. 7 Pressure distribution curve
(p/pie=3.54.2,4.9,5.2,5.4)
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Table 1 Coefficient of the stagnation pressure comeback 0
and the coefficient of the flux ¥

Condition Super critical Sub eritical

PiProo 3.5 4.2 4.9 5.2 5.4 |55

¢ 0.9477 | 0.9493 | 0.9480 | 0.9480 | 0.9184

CFD|[ Tnlet © | 0.4951 [ 0.5308 | 0.5732 | 0.5732 | 0.6018

Firebox 0 | 0.3471 [ 0.4085 | 0.4694 | 0.4694 | 0.5138
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Fig.8 Throttle characters
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Fig.9 Ma cloud of the mixing section(p ./ p,.= 4.2)
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