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ABSTRACT

For the operation of the scramjet engine in the wide flight range, the design of the inlet must
show stable performance in various flight conditions. In this study, the design methods of a 2D
fixed inlet for stable performance in wide flight ranges of Mach number 4 to 6 and angle -6° to
6°, is performed. After proposing the design method and design focus, performance prediction
and analysis were performed by various initial compression angles and design Mach numbers,
which are essential design factors in total pressure recovery and inlet capture area ratio in the
wide flight range. Based on the analysis results, we present the selection criteria for the two

main design elements to represent stable performance in the wide flight range.
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Nomenclature

: Mach number
: Pressure
: Wedge angle(compression angle)

: Shock angle

S OS2

: Prandtl-Meyer expansion angle
v : Specific heat ratio

subscripts

i : Before shock value

i+1 : After shock value

t : Total value
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Fig. 2 Grid system of the SCO1-A inlet model.
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Table 1. Flight condition and inlet design condition.

Flight Altitude [km] 23
Design Mach number 6
Design Angle of Attack [’] 0
Fight Mach Number Range 4~6
Fight Angle of Attack Range [°] -6~6
Free stream Static Pressure [kPa] 3.4562
Free stream Static Temperature [K] | 216.66
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Table 2. Inlet capture area ratio for mach number

range 4 to 6.
Flight Inlet Capture Area Ratio
Mach
Number Code CFD Error
4 0.7132 0.7127 0.065%
5 0.8519 0.8516 0.037%
6 1 1 0%
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Fig. 6 Streamline tracing results for Mach 4 and AOA
-6°, predicted result(up) and numerical result
(down).
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