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Aerodynamic Design of 3.5 Configuration Air Intake
for Silent Supersonic Technology Demonstrator S3TD”

Yasushi WATANABE ™

Abstract

The air-intake for the silent supersonic technology demonstrator, S3TD, is being designed in
Japan Aerospace Exploration Agency. The aerodynamic design based on the base line of
preliminary design configuration was improved by means of CFD analysis and wind tunnel tests.

Improving the flow characteristics of the base line configuration air-intake in low speed
region is one of the main objectives in this study. In order to do that, both the plane shape and the
thickness of cowl lip were examined experimentally and numerically. The characteristic of flow was
improved by the latest design shape of the cowl, whereas the aerodynamic drag was found to be
impaired. Application of the auxiliary inlet was also examined to improve the flow characteristic of
air-intake in low speed region without impairing the aerodynamic drag.

Bleed system, which is another main object of this study, was also examined experimentally
and numerically. Dimensions of porous bleed wall and quantity of bleed air were designed to
improve the pressure recovery, as well as to reduce the external drag of air-intake.

Key words: Silent Super Sonic Technology Demonstrator, air-intake, aerodynamic design, wind
tunnel test, CFD
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