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Design of supersonic axisymmetric variable geometric inlet

with zero additional drag

NAN Xiangjun, ZHANG Hao

(Xi’an Aerospace Propulsion Institute,

China Aerospace Science and Technology Corporation, Xi’an 710100, China)

Abstract: In order to solve a difficult problem of inlet that its compression doesn’t well
match with free Mach number within large Mach number range, an inlet with total mass cap-
ture was explored. Theory relations that should be met in inlet design process were obtained
according to aerodynamics analysis. Based on these relations, an inlet example was designed
and its variable geometry law was gotten. Numerical simulation was used to research the
flowfiled and performance of the inlet, whose mass flow rate could be over 0. 99 from Mach
number 1. 2 to 4. 0. Preliminary results show that an inlet with total mass flow capture with-
in wide Mach number can be designed by matching the free Mach number, contraction ratio

and variable geometry law exactly, and cowl wall shape has characteristic of “S”.

Key words: axisymmetric inlet; variable geometry; zero additional drag;

aerodynamics design; total mass flow capture
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