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Abstract

Improvement of MCR (Mass Capture Ratio) is important for the supersonic intake. Conventional methods of measuring
the captured air by the supersonic intake, such as pressure rakes, orifice flowmeters, and flow visualization, all suffer
from uncertainties. Therefore, we introduced a new experiment system using a dump tank to accurately measure the
mass capture flow rate by the supersonic intake. Calibration using a differential pressure flowmeter showed that our
proposed method can measure with an accuracy of approximately 2% uncertainty. Furthermore, visualization of the flow
field and comparison with conventional measurement methods in an experiment using a pitot intake confirmed the
improved measurement accuracy. Using this system, we measured the MCR for Busemann intake, which is one of the
supersonic intakes. The intakes used in the experiment were an original Busemann intake with and without boundary
layer correction and a Streamline-Traced Busemann intake, which has a rectangular shape with boundary layer correction.
The results quantitatively confirmed that the boundary layer correction was effective for the original Busemann intake.
On the other hand, for the Streamline-Traced Busemann intake, the boundary layer correction alone did not improve the
intake performance, suggesting that other factors such as corner separation had a significant effect on the intake
performance.
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