ISSN 1349-1113
JAXA-RR-03-009

FHMZMAREEER AR RS

REEIRA VT —0 DZEIMEREICRIF T RIERIR DR E

........
.........

2004%F3H

FHMZ RS

This document is provided by JAXA.




JAXA-RR-03-009

FHEMEMREREEBI AR RS

JAXA Research and Development Report

%%“

HBEEA /T—TDEET]

Effect of Sidewall Configurations on Aerodynamic Performance of
Supersonic Air-intake

TN 1 *1 i 2
I =T, mE 87 BE O (CE

Yasushi WATANABE , Akira MURAKAMI , Hitoshi FUJIWARA

#1 BEHHASE FalnEREEEE 5 —
Advanced Aircrait Technology Cenier
Institute of Space Technology and Aeronautics

k2 RERITIT R AR MERBRWEREEY Y —

Aeronautical Environment Technology Center
Institute of Space Technoiogy and Aeronautics

2004 £ 3 H

March 2004

Japan Aerospace Explorailora Agency

This document is provided by JAXA.



This document is provided by JAXA.



BERA T — 7 DZEFERRIC FAE TRIBERAR D2

i STA N N O o RN = N
Effect of Sidewall Configurations on Aerodynamic Performance of
Supersonic Air-intake®

Yasushi WATANABE™, Akira MURAKAMI™,
Hitoshi FUJIWARA™

Summary
The effects of sidewall configurations on the aerodynamic performance of two dimensional external compression
supersonic air-intakes were investigated experimentally and numerically. The aerodynamic performance for various
yaw angles and ramp angles was obtained by wind tunnel tests performed in the Mach number range of 1.5 t0 2.0. It
was found that the major advantage of an air-intake with a larger sidewall configuration is its wider stable range in
subcritical operation. On the other hand, it also had the disadvantages of lower pressure recovery and larger spatial
distortion, especially in supercritical operation, both of which were due to boundary layer separation in the subsonic
diffuser. CFD results made it clear that the ingestion of the shear layer caused by shock-shock interaction occurred
at a higher mass flow ratio in the smaller sidewall configuration, due to the change in the shape of the captured
stream tube, which in turn is due to the increass in sideways spillage. It was also found that boundary layer sepa-
ration in the subsonic diffuser depended on the shape factor of the boundary layer coming into the subsonic diffuses,

which is affected by the interaction of the boundary layer on the sidewall surface with the shock system.
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