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Challenge towards rotor aerodynamics that enables hover in rarefied atmosphere
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The purpose of this research is to realize a novel method to obtain the
surface pressure field and shear stress field of a rotor blade rotating at high speed from the
emission decay of pressure- and temperature-sensitive paints due to pulsed light excitation. The
relationship between the flow structure and aerodynamic force generation can be clarified by
measuring the flow field on a rotating blade. Experiments conducted on a rotor consisting of two
rectangular blades with low aspect ratio in a low-pressure chamber have revealed that the separation

vortex formed at the leading edge of the blade develops with increasing pitch angle and widely
covers the blade surface. This is considered to be the main cause of the increase in thrust at low
Reynolds numbers. At the same time, we investigated the control of separation vortices using either
passive and active devices and confirmed that both methods are effective for generating stable
thrust force.
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