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Measurement of Surface Pressure Field of Turbocharger Impeller Using
Pressure and Temperature Sensitive Paints
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The turbocharger is an effective device in internal combustion engines that increases the mass flow
of air supplied to the engine. It is crucial to design appropriate impeller surface pressure distribution for
the improvement of compression efficiency and wide flow range.

Pressure-sensitive paint (PSP) is an optical sensor for non-contact measurement of the surface
pressure profile of the object. The application of PSP to turbomachinery has been investigated
continuously since the 1990s, but the turbocharger impeller is still a difficult target.

In this study, a PSP measurement technique using Temperature-sensitive Paint (TSP) to compensate
the temperature effect on PSP signals was developed. The technique was the lifetime-based method
using a high-speed camera with a very short exposure, taking pictures PSP and TSP painted blades
alternately and the appropriate paint formulation.

Measurement was conducted at 182krpm, which was close to the rated speed. The impeller surface
temperature exceeds 100°C at that rotational speed. As a result, the PSP signals provide reliable
surface pressure distributions consistent with CFD analysis.
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