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Fig. 1 Embedded waverider design method
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Fig. 2 Configuration of the lower stage in a TSTO vehicle
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Fig. 5 Lift and drag characteristics of the lower stage wings
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Fig. 6 Contour of pressure coefficient on the surface and the wing plane for the lower stage
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Fig. 7 Pressure coefficient on different spanwise stations for the lower stage
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Fig. 11 Lift and drag characteristics of the upper stage wings
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Conceptual Study of an Embedded-Waveriding TSTO Vehicle
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Abstract: To trade off the requirements of high lift-to-drag ratio and high capacity, the embedded waverider design
method is developed and a Two-Stage-To-Orbit (TSTO) scheme with high lift-to-drag ratio is carried out. The high

capacity is guaranteed by the fuselage design and the high lift-to-drag ratio is realized by the embedded waverider

design method. In the design of the lower stage, the embedded waverider design method is extended to a situation

where the nose shock wave intersects with a large-span wing. The upper stage is an embedded biplane waverider.

The results of numerical simulation under viscous condition indicate that, the loss of high-pressure gas on the lower

surface of the wings is insignificant, which leads to the waveriding characteristics and the high lift-to-drag ratio

performance for both vehicles. Under the condition of high capacity, the maximum lift-to-drag ratio of the lower stage

is 4.67 and the maximum lift-to-drag ratio of the upper stage is 3.81.
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