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Recent Progress in Liquid Crystal-Based Smart Windows
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ABSTRACT

Smart windows can perform energy savings, intelligent lighting, and privacy protection within buildings and
their potential applications have extended to next-generation mobility. However, the widespread adoption of
smart windows is hindered by challenges related to scalability, cost-effectiveness, and performance reliability.
In this context, smart windows based on liquid crystals (LCs) may offer notable advantages such as rapid driving
speed and scalability. This review article aims to present the recent research trends in LC-based smart windows.

Key Words: Liquid crystals, Smart windows, Guest-host liquid crystals, Polymer dispersed liquid crystals, Polymer stabilized
liquid crystals
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Fig. 1. Examples of smart window technologies. (a) Ambipolar EC smart window for switching between colorless and
black state. Adapted with permission from [5]. Copyright 2021, Elsevier. (b) SP-based smart window and its
installation in outdoor for heat removal testing under various weather conditions. Adapted with permission from

[7]. Copyright 2016, Elsevier.
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nematic LC (5CB and E7), the chiral dopant (R811, S811), and the reactive mesogen (RM257).
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