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Temperature Correction of Pressure-Sensitive Paint Measurement Using an Infrared Camera
- Application to Low-Speed Testing -

Kazunori MITSUO, Mitsuru KURITA,
Kazuyuki NAKAKITA, Keisuke FUJII, Shigeya WATANABE and Masatake ITO

Abstract

A Pressure-Sensitive Paint (PSP) measurement system has been developed in the large-scale wind tunnels of the Wind Tunnel
Technology Center (WINTEC). PSP technique provides a simple and inexpensive way to obtain overall pressure images on an
aerodynamic model surface with high spatial resolution. However, the luminescent intensity of PSP depends on both pressure and
temperature. Therefore, temperature correction of PSP should be conducted to increase measurement accuracy. For our present PSP
system, a PSP/Temperature-Sensitive Paint (TSP) combined system is used for temperature correction. When the PSP/TSP combined
system is applied, the flowfield on both right and left wings of a model should be identical. Accordingly, the system cannot acquire
pressure images on a model at sideslip angles. A half-model is also inapplicable, because it is not a symmetric configuration. To
solve these problems, a PSP system combined with an infrared (IR) camera was developed. This technique could acquire pressure
images without the limitations mentioned above. The PSP/IR combined system was applied to 2 m x 2 m low-speed wind tunnel for
verification purposes because measurement accuracy of low-speed PSP is acutely sensitive to error due to the temperature
dependence of PSP. It was found that a PSP system with an IR camera could improve measurement accuracy compared with the
conventional PSP technique, verifying that this temperature correction method is a useful technique for low-speed testing.
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