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Pressure Estimation using PIV Measurement at Wing Wakes
in Transonic Flows

by
Kisa Matsushima, Tomohiro Izumi and Hiroyuki Kato

ABSTRACT

A pressure estimation system using velocity data measured by PIV experiment has been developed and validated. The pressure estimation
particularly aims to predict pressure distribution on a wake plane behind a wing. The system uses numerical computations of fluid dynamic
equations called a 2.5-Dimensional model. The model has been implemented to recover three dimensional flow patterns from limited data
on two-dimensional stereo-P1VV measurements. For pressure estimation with the 2.5D model, three PIV measurement planes are used. In
this article, the 2.5D model estimation is applied to wing wake of compressible flows. Instead of PIV experiment, three-dimensional CFD
simulation is conducted about a rectangular wing. It provides velocity data on several wake planes. In addition to it, it gives pressure values
which should be standard to evaluate the accuracy of pressures estimation. The free stream speed of the flow is transonic and shock waves
are generated on a wing surface. The estimation results by 2.5D model has been evaluated by being compared with accurate pressure
distributions as well as the estimation by a commonly used existing model. It has been found that 2.5D one works well for a plane normal
to the free stream direction in wing wake flows. The accuracy of its estimation is less than 0.5%. In addition, through this research, an
effective way to impose boundary conditions for pressure estimation has been found.
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