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New approach to higher accurate measurement technique of the wall shear stress
on moving obstacles by photographic images

Mochizuki, Shinsuke
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Possibility and applicability of wall shear stress measurement technique by
photographic images has been investigated experimentally using temperature-sensitive liquid crystal
sheets. The technique provides wireless measurement of the wall shear stress for rotating wings or
moving obstacles. The crystal sheets show wall temperature on heated by electricity device and
cooled by fluid flow.

Photographic images of the crystal sheets are converted into hue and then calibrated with

temperature. Heat flux on the wall due to force convection is proportional to the wall shear stress

that means momentum transport. The fluid flow adjacent to the wall produces wall shear stress and

then reduces wall temperature due to heat transfer. The wall temperature measured by crystal sheets

and camera images can be correlated to the wall shear stress.The experimental study in a 2D channel

g!ow shows that the proposed technique has ability for measurement of the wall shear stress and its
irection.
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