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A Study on Light Control for Heat Transfer Performance Using Photo-sensitive
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To develop innovative methods to effectively control the heat transfer
performance of heat exchangers, we investigated the easy-and-active control of heat transfer rates using
photo-sensitive viscoelastic fluids, the properties of which can be tuned by light wavelength. A
photo-sensitive chemical (OMCA) was added to an aqueous mixture of surfactants and counter-ions, the
solution of which induces the formation of wormlike micelles. OMCA has trans- and cis-arrangements of the
substituents, and trans-OMCA irreversibly undergoes a photo-isomerization to cis-OMCA upon exposure to UV
light and shortens the micelles, so that the viscoelasticity of the aqueous solution as a working fluid
of heat transfer becomes weaker as the exposure time increases. As a result, both the heat transfer
coefficient and pressure loss penalty were decreased irreversibly with an increase in the exposure time,
which implies attractive and realizable possibility for the light control of heat transfer.
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