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Development of Reversible Sunlight Regulating Sheet for Windows

and their Energy Conservation Effectiveness
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Abstract

Urban pollution and disasters caused by the heat island effect continue to pose serious problems
year on year. With the aim of mitigating the urban heat island effect by dissipating accumulated
urban heat or reducing heat sources, I invented reversible sunlight regulating sheet which can
improve light regulation and thermal insulation of windows whilst also reducing energy loss.

By comparing fluctuation from room temperature when the equipment was installed or not, the
energy saving effectiveness of the equipment was deduced. Although the invented sheet was
similarly effective to commercially available window shading films in terms of temperature control
during the summer, and it was more effective than commercially available film for preventing
temperature decline in the winter. This insulator effect seemed to be due to an air bilayer between
the sheet and window glass.

This equipment had the observed effect of regulating sunlight by a process of retroreflection in
summer, whilst effectively capturing sunlight in winter to insulate the window surface. This effect
has not been matched in other available products. Therefore, our equipment is expected to be highly
effective in energy saving for buildings and the reduction of the urban heat island effect.
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