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Abstract: The possibility of a dye-sensitized solar cell (DSSC) submodule was evaluated as an independent power source that

can drive a smart liquid crystal window (SLW) that selectively blocks sunlight when electricity is applied. In order to save energy

and increase the functionality of buildings, SLW operation was supplied directly from DSSC submodule, rather than connecting

to the existing power system and external power sources. It was confirmed that the SLW can control light transmittance through

self-generation using the DSSC submodule composed of 6 cells at low light of 2,500 lux. These results imply that there is a high

possibility of combining smart windows and DSSCs suitable for window-type building-integrated photovoltaic (BIPV) systems.

DSSCs, which can self-generate power in low light, are expected to increase their usability in urban BIPV systems through

combination with smart window technology.

Keywords: Dye-sensitized solar cell, DSSC submodule, Smart liquid crystal window, Building integrated photovoltaic, Low
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Fig. 1. Correlation between smart liquid crystal window operating
voltage and light transmittance.
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Fig. 3. Design of (a) the dye-sensitized solar cell submodule consisting of 6 cells with laser patterning, (b) TiO2 photoelectrode, (c) silver grid
and busbar, (d) sealant, () Pt counter electrode, and (f) silver grid.
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Fig. 4. Manufacturing process of the dye-sensitized solar cell submodule consisting of 6 cells.
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Fig. 5. Current-voltage characteristic curve of the dye-sensitized solar
cell submodule consisting of 6 cells under the low light intensity of
2,500 lux.
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