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Abstract: In this paper, both experimental and computational investigation are conducted on the hypersonic inlet for
ramjet module of the dual-coubustion ramjets (DCR) to obtain the off-design performance and to analyze the internal
flow pattern and the restarting characteristics. The results show that while operating at the critical state of Mach 4, at
the exit section of the inlet the total pressure coefficient is 0. 425, the average Mach number is 0. 519 and the back
pressure is 56. 52 times of the free stream pressure. The corresponding critical performance parameters of Mach 5 are
0. 240, 0. 486 and 125. 94 respectively. The mass flow ratio of the inlet decreases substantially at off-design condi-
tions with a value of 0. 813 at Mach 5 and a value of 0. 593 at Mach 4. Therefore, it is an urgent task to improve the
off-design performance of hypersonic inlets. The studied inlet has the ability of self-starting at Mach 4.
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Fig. 1 Wind tunnel experiment model of the inlet for

the ramjet model of DCR
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Table 1 Experimeutal conditions of the impulse wind tunnel
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Fig. 2 Relative position of inlet model in the wind

tunnel
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Table 2 Off-design performance parmeters of the hyper-

sonic inlet (experimental results)
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Fig. 4 Static pressure distributions of the inlet while op-
erating at Mach 4 and Mach 5 (Comparison of ex-

perimental results and CFD results)
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Fig. 5 Static pressure contour plots at the symmetry
plane of the inlet while operating at Mach 4 and
Mach 5 (CFD results)
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Fig. 6 Pitot pressure distributions at the throat section while
the inlet operates at Mach 4 and Mach 5 (Comparison

of experimental results and CFD results)
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Fig. 9  Streamlines near the surface and the total pressure

contour plot at the exit section (CFD results)
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Fig. 10  Static pressure distributions of the inlet while

operating at different back pressures at Mach

4 (Experimental results)
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Fig. 11 Static pressure distributions of the inlet while

operating at different back pressures at Mach

5 (Experimental results)
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Fig. 12 Pitot pressure distributions at the exit section

while the free stream Mach number is 4 and
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sults)
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while the free stream Mach number is 5 and
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sults)
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