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Design and numerical investigation of RBCC prototype inlet
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Abstract: The inlet of RBCC (rocket based'\combined cycle) engine'ground-test proto-

type operated in rocket ejector mode-and ramjet mode(Mach number from 0 to 4. 0) was in-

vestigated. The 2-D (two-dimentional) inlet.with strut-was designed. Through numerical

simulation, a comparative analysis-of the perfermance-and-the inner flow with/without strut

in the inlét in ramjet mode\was made, whereas rationality of the design was verified and a

rule was derived for the\variation ofthe performance of RBCC prototype’s inlet, which was

induced by the change of\the locatien or the configuration of strut. Finally, an optimized

configuration was obtained.
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Fig.1 Configuratien of inlet
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Table 1 Performance parameters of inlet with/without strut
Ma=3 Ma=3. 4 Ma=4
Maslarl
Prax/ MPa o( pp=0.4) Prme/ MPa o( p, =0. 55) Peax/ MPa o( p,=0.8)
inlet 2.17 0. 440, 45 0. 496 0.58~0. 59 0.-342 0.83~0. 84 0. 200
inlet & strut 2. 20 05,40~0. 41 0. 545 0. 55~0. 56 0. 389 0.81~0. 82 0.238
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Table 2 Performance parameters of inlet with different struts

Ma=3 Ma=3. 4 Ma=14
Magiar
Pmax/ MPa o( p,=0.4) Pmax/ MPa o( p,=0.55) D/ MPa o( p,=0.8)
strut_4° 0 2.20 0.40~0.41 0. 545 0.55~0. 56 0. 389 0. 81~=0.82 0. 238
strut_4° 30 2.17 0.41~0.42 0.543 0.565~0. 57 0,378 0. 815~0. 825 0.232
strut_4° 60 2.17 0.42~0.43 0.535 0.575~0.-58 0. 366 0.825~0, 83 0.238
strut_3° 0 2.17 0.42~0.43 0.537 0.57~0. 58 0.374 0.82~0. 825 0.236
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