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Investigation on optimization design of scramjet inlet
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Abstract: To get maximum total pressure recovery coefficient, based on oblique shock equa-

tions and specific heats as the function of temperature, optimization design of scramjet inlet was pri-

marily investigated. The boundary layer effect correction and primary performance analysis were ac-

complished by numerical simulation. Results of numerical simulation showed that the scramjet inlet

could operate between Mach 4 and Mach 6.5.
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Tab.1 Flow conditions in a typical trajectory
KITE B KAEE/km AO#E/kPa AO#R/K AOBKE/MPa A0 SE/K
4.00 19.77 5732 216.7 0.9022 882.6
4.50 21.27 4.534 217.8 1.392 1050
5.00 22.63 3.671 219.2 2.133 1236
5.50 23.87 3.032 220.4 3.231 1438
6.00 25.00 2.549 221.6 4.821 1655
6.50 26.04 2.175 222.6 7.042 1886
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Fig.1 Primarily designed inlet geometry
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Fig.2 Oblique shock wave angles and total pressure

recovery coefficients under design condition
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Fig.3 Redesigned shortened inlet geometry
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Tab.2 Flow deflection angles  (unit: °)

BIERT 515 5.82 6.62 9.23 8.36

BIEfE 5.29 7.10 9.05 8.49
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Fig.4 Inlet total pressure recovery coefficient, capture

area ratio and drag coefficient vs free stream Mach number
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Fig.6 Mach number distribution on exit section of inlet
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