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Study of the Shock Oscillation in Supersonic Inlets

Tomohiro Nakayama, Tetsuya Sato (Waseda University)
Atsushi Hashimoto, Takayuki Kojima, and Hideyuki Taguchi (JAXA)

ABSTRACT

Inlet buzz, a shock oscillation phenomenon in supersonic air inlets was studied both numerically and experimentally. Following a
supersonic wind tunnel test, a computational analysis was implemented on the supersonic air inlet of the ‘S-engine’ which is a sub-scaled
pre-cooled turbo jet engine. The experiment was performed at JAXA’s Sagamihara campus. The free stream Mach number was 2.0 and the
Reynolds number was 9.193 X 10°. Shock oscillation, known as ‘Dailey type inlet buzz’, was observed when the outlet nozzle area
gradually reduced from its initial full throttling and the mass-flow was limited. The numerical simulation was conducted under the
condition of the outlet nozzle contraction ratio Ae/At (exit area/inlet throat area) =0.7. The CFD analysis showed a good agreement with
the experiment. It was indicated that a flow field with subcritical shock configuration and supercritical mass capture characteristics
appeared when the free stream Mach number was significantly lower than the inlet’s design point. It was also observed that the inlet buzz
was not triggered when the volume of the aft duct was smaller than a certain value.
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