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Validation of Measurement Accuracy for Near-Field Pressure of Supersonic
Projectiles Using a Ballistic Range

by
Takahiro Ukai, Kiyonobu Ohtani and Shigeru Obayashi (Institute of Fluid Science, Tohoku University)

ABSTRACT

This paper reports the results of near-field pressure measurement tests to validate the measurement accuracy in a ballistic range at the
Institute of Fluid Science, Tohoku University. The experiments in the ballistic range were performed using two types of axisymmetric
projectile which have sharp and blunt nose shape, respectively. The near-field pressure waveforms measured in this experiment were
compared to the existing results obtained in the wind tunnel experiments using a static pressure probe. Since the sting support influences
were shown in the wind tunnel experimental data, only the front part of the waveform could be compared. The results showed that the near-
field pressure waveform of the sharp nose projectile qualitatively agreed with the existing experimental data although the measurement
conditions such as angle-of-attack and Mach number in the ballistic range experiment differed from those in the wind tunnel. On the other
hand, the blunt nose projectile comparatively flew horizontally and its measured near-field pressure waveform quantitatively agreed well
with the existing experimental data. It was confirmed by a numerical simulation that the small difference of the flight conditions did not
have a large influence on the near-field pressure value. These experiment results indicate that this ballistic range has an ability to measure
near-field pressure waveform correctly.
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