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Near-field Pressure Signature Measurement Method Using a Static Pressure Rail.

by
Yoshikazu Makino, Masayoshi Noguchi, Takuya Makimoto

ABSTRACT

Near-field pressure signature measurement techniques using static pressure rails are discussed for low-boom design validation in wind-
tunnel tests. Problems of measurement accuracy with the existing JAXA pressure rail are clarified in the preliminary low-boom design
validation tests of the silent supersonic technology demonstrator (S3TD) at JAXA 1m x 1m supersonic wind-tunnel. In the test, the near-
field pressure signatures of some basic configurations in addition to the S3TD model are measured and compared to those in NASA reports
or predicted by CFD analysis. Some parameters of a pressure rail such as width and height are investigated by using a full potential
aerodynamic analysis tool. The analysis results show that the rail width has considerable effects on the measured pressure signatures. Then
a new pressure rail with wider width is built for measurement improvement after these considerations and is tested in the supersonic wind-
tunnel test with the same wind-tunnel models. The measured near-field pressure signatures of these models with the new rail show better
agreement with the NASA data and the CFD prediction. However the measured signatures still have some effects from the rail side edge
expansion. Further investigations of the rail shape effects on the measured signatures are needed in comparison with other measurement
techniques such as a pressure prove or a boundary layer bypass plate.
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