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Development and Mechanism Elucidation of Heat Transfer Control Using Reversible
Photo-isomerization Reaction of Viscoelastic Fluid
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In order to realize active and spatio-temporal control of thermal flow field
in miniaturized heat exchangers, the present study examined the possibility of usage of

photo-rheological fluid (PRF), whose viscoelasticity can be tuned by light stimuli, as a heat
transfer medium. We prepared wormlike micellar solutions with surfactant and photo-sensitive azo
dyes, and experimentally confirmed that the solutions’ rheological properties, heat-transfer
coefficient and pressure loss penalty reversibly changed depending on light wavelength and
irradiation time. In addition, we investigated the flow pattern of PRF by PIV measurement and flow
visualization using ink and revealed that the occurrence frequency of secondary vortex and flow
unsteadiness were closely related with light irradiation conditions. These results imply the future
possibility of active control of heat transfer and fluid flow by reversible control of
viscoelasticity of heat transfer medium.
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