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Abstract: The basic inward turning cone was designed by methods of characteristics
which were represented by straight initial shock wave and inner compression section shock
wave cancelation, controllable flow parameters and uniformity exit inner compression sec-
tion. The integrated osculating inward turning cone waverider inlet (OICWI) design meth-
ods were developed based on the osculating inward turning cone (OIC) waverider design
methods. Based on the designed basic inward turning cone flow field and OICWI design
methods, an OICWI was designed. The OICW’s performances were analyzed by numerical

ways. The results show that: (1) The integrated waverider inlet design methods agree well
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with aerodynamic principles. (2) The waverider-inlet’s shape can be easily controlled by ad-
justing inlet capture curve, front capture curve and basic flow field structure. (3) Numerical
simulation results agree well with the design results and the flow field structures are consist-
ent with each other, showing that the integrated design methods are correct. (4) The vis-
cous results on design and off-design conditions show that OICWI has high pressure recovery
and flow capture characteristics, and the flow field parameters are uniform in the inlet exit

plane.

Key words: waverider forebody; supersonic inlet; integrated design;

osculating inward turning cone; streamline tracing
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between MOC and CFD results
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Table 2 Viscous results of OICWI at off design condition

Fig. 13 Viscous flow field structure 3-D view of

/
integrated OICW1 )
4.0 0 1. 90 0. 64 10.1 0.75
1 OICWI N N

4.0 2 1.77 0.62 12.7 0.82

Table 1 Theory,invicsid and viscous results comparison of 4.0 4 1.64 0. 60 15.2 0.89
OICWI on design condition 5.0 0 2.71 0.55 10. 8 0. 86

5.0 2 2.57 0.53 13.6 0.95

5.0 4 2.43 0.50 16.8 1.04

0.76 3.8 1.0 10.3 6.0 0 3.1 0.48 14.3 0.97

0. 74 3.8 1.0 10. 3 6.0 2 2.96 0. 45 18.1 1.07

0. 48 3.1 0.97 14. 3 6.0 4 2.78 0.41 22.6 1.18
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