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Critical starting characteristics of hypersonie inlets

WANG Cheng-peng, CHENG Keming

(College of AerospaceEngineering,
Nanjing University of Aeronautics and A/stronautics, N-anjing 2100163 China)

Abstract: An airbreathing hypersonic vehicle model was-tested in the Ma= 7 wind tun-
nel. The experimental investigations-yielded schlieren pictures’ of the inlet flow, static sur
face pressure measurements along inlet/internal flowpath and“aerodynamic force distribu-
tions. TheAflow field characteristies_ were achieved, such as: unstarting hypersonic inlet,
critical starting and starting condition. The-ability of isentropic limit, Kantrowitz limit and
Van Wie limit to, predict the starting contraction ratio was assessed, showing that the isen-
tropic limit and Van Wie limit_could not estimate the allowable starting and maximum con-
traction ratio. Thé Kantrowitz limit is slightly conservative. The above results are helpful to

the design of the hypersonic inlet and the assessment of starting performance.

Key words: aerospace propulsion system; airbreathing hypersonic vehicle;

hypersonic inlet; starting; wind tunnel test
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Fig.1 Inlet starting and self starting curves
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Fig. 5 Aerodynamic forces versus 1/ CR
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