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Improving design and flow characteristics analysis of

an integrated wave-rider inlet
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Abstract: For improving the performance of an integrated wave-rider inlet, the arc tan-
gent Mach number basal flow and enhanced osculating axisymmetric control lines were a-
dopted in the design process. Numerical simulation was conducted at on-design and off-de-
sign conditions and flow characteristics were analyzed respectively. At the design condition,
the wave-rider inlet had excellent performance and the characteristic of forebody/inlet inte-
gration, however, the cross-flow phenomena appeared in the boundary-layer of compression
surface as a result of cutting off. At different angles of attack, the configurations of leading
edge shock were nearly the same, helping to enhance the flow capture capability at off-design
conditions. For different angles of sideslip, the regularity of the performance varying with
angle of sideslip was nonlinear as a result of flow’s ununiformity. A low-pressure region ap-
peared at the leeward side of inner compression part, leading to a stream wise vortex. As the
gas flowed to the low-pressure region on different slices, a dual-vortex structure was formed

at the inner compression part. As the gas flowed out of low-pressure region, the second vor-
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tex was dissipated.
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Fig. 1

Schematic of the inward turning basal flow
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Table 1 Design parameters of the basal flow
Ma, Oinitial /(O) R, /R; a b c
6.0 6 0. 55 1. 00 0. 80 1. 00
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Fig. 2 Mach number contours of the inward

turning basal flow
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Table 2 Design parameters of the FCT and ICC
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Fig. 3 Schematic of the osculating axisymmetric

flow method
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Fig. 4 Schematic of the integrated wave-rider inlet (unit;mm)
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Table 3 Parameters of freestream on the design point

Ma, K /Pa it / K
6.0 2153.4 222.6
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Fig. 5 Inviscid Mach number contours of the

integrated wave-rider inlet
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Fig. 6 Mach number contours of the

integrated wave-rider inlet
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Table 4 Performance of the waverider-inlet for inviscid

and viscous cases
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Fig. 7 Distribution of the flow parameters on

throat plane of wave-rider inlet
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Fig. 8 Distribution of the skin friction lines and rise of

pressure on compression surface of

integrated wave-rider inlet
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for different angles of attack
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of integrated wave-rider inlet
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