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Abstract Pressure-sensitive paint (PSP) is a non-contact optical measurement technology for surface
pressure. It has advantages such as high spatial resolution, low cost and non-intrusiveness to the flow
field. Fast-responding PSP is developed in recent years, whose response frequency can reach kHz level
or higher, which makes it possible to measure the transient pressure on the surface of rotating blades,
but there are also many challenges. The main issues encountered in helicopter rotor test include
optical path layout in large wind tunnel test, image mismatch and blur caused by blade movement
and temperature-induced errors caused by aerodynamic heating. In compressor rotor measurements,
the problems of image blur and temperature-induced errors are more serious. Meanwhile, PSP failure
caused by high temperature and the difficulty of limited optical window also exist. Taking the above
two applications as examples, this paper provides a detailed discussion about the challenges and
corresponding countermeasures.
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