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Development of sunlight collector using electrowetting phenomenon for day
lighting system

Kotaro, Tanaka
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Two types of EWOD(EIectrowetting—on—dielectric% sunlight collector cell have
been proposed. One is a rectangular type and the other is a quadrangular frustum type. In order to
introduce sunlight into the transmission optical fiber, it is necessary to have two effects of
refracting as a prism and concentrating as a lens. In the rectangular type, two effects are
performed by the interface shape deformation by the EWOD effect. In the truncated pyramidal type,
the effects are performed both the container wall and the EWOD effect. Optical characteristics of
the two type cells in which transparent liquid (water, silicone oil, ionic liquid) are enclosed in
containers have been analyzed and design parameters such as cell shape, liquid type and filling
ratio have been evaluated. The analysed results show that in a three-layer liquid cell, when the
concentrating ratio is 25, the sunlight reach ratio to the optical fiber up to the incident angle of

25° is 20%, and 15° is about 40%.
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