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Preliminary Design Study of the Scramjet Engine Intake

Sang Hun Kang* - Yang Ji Lee* * Soo Seok Yang**

ABSTRACT

For the development of Scramjet engine technology, intake designing processes are investigated. The
basic geometry is determined by the inviscid relation such as shock wave relations and geometric
relations. Furthermore, bleed duct is installed for preventing boundary layer development and shock
wave impingement. Performance of the designed intake is validated by numerical analysis. As a result,

double- wedge intake showed better characteristics in total pressure recovery than single-wedge intake.
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Fig. 1 Three Types of Mixed Compression [ntake
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Fig. 2 Schematic of Single-wedge Intake Dynamics
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Fig. 3 Processes of Wedge Angle Determination for
Single-wedge Intake
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Table 1. Comparisons of intake Performances
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Pressure Recovery(%) 37 % 223 % 39 %
Initial Mass Flow 8.47 kg/m.s 5.69 kg/m.s 6.17 kg/m.s
Mass Flow Loss 0.87 kg/m.s 1.43 kg/m.s 1.2 kg/ms
Net Mass Flow 7.6 kg/m.s 4.26 kg/m.s 497 kg/m.s
Mass Flow Loss Ratio 10.3 % 25 % 19.4 %
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