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Development of Multifunctional Smart Window Technology for Achieving Beyond
Zero Energy to Plus Energy
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- Development of transparent radiative cooling technology to lower indoor
temperatures without air conditioning on sunny days (Zero Energy Technology)

- Development of technology to generate electricity using raindrops on rainy
days (Plus Energy Technology)

- Development of transparent heater technology for quickly clearing frosted
windows on cold days
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Abstract

Professor Seung Hwan Ko's research team from the Department of Mechanical
Engineering at SNU has developed energy-saving smart window for multimode of
radiative cooling, energy harvesting, and defrosting functionalities, thereby
presenting potential application for zero-plus energy technology.

This study presents an energy-saving window that integrates the
multi-mode of radiative cooling, droplet-based electricity generator, and
defrosting/defogging functionalities with an all-in-one device architecture.
Constructed with fluorinated ethylene propylene film and indium tin oxide
(ITO)/Ag/ITO layers, the window exhibits a transmittance of 0.652 in the
visible spectrum, a reflectance of 0.474 in the near-infrared spectrum,
and a long wave infrared emittance of 0.972. This transparent radiative
cooler effectively reduces temperatures by 5.2 °C on average, compared to
the bare glass. Beyond its energy-saving cooling performance, the smart
window also serves as a droplet-based electricity generator, producing an
impressive instantaneous power of 8.3 Wm—2 when impacted by a single
water droplet. Besides, in the presence of fog or frost that impairs the
visibility of the smart window, the device can switch to the heater mode
and improve the visibility by defogging or defrosting. Lastly, this work
examines the practical usage of all multi-modes by incorporating the
smart window into the scaled-down model house. In this regard, we
expect that this work will not only serve as valuable assets for the
technological advancement of the academic study field but also make a
significant contribution to energy-saving strategies in real-life situations.

Journal Link

https://www.sciencedirect.com/science/article/pii/S2211285524007547
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Energy-saving window for versatile multimode of radiative

cooling, energy harvesting, and defrosting functionalities

Yeongju Jung, Ji-Seok Kim, Junhyuk Bang, Seok Hwan Choi, Kangkyu Kwon, Min Jae Lee,

II-Kkwon Oh, Jaeman Song, Jinwoo Lee*, and Seung Hwan Ko*

(Nano Energy, published)

| By

T

U= /e d= MAIL T

d=2 7= E 2|0 attiet o4 E 4H|otH, 53] §E25 ST Al &20] 48EL

ODi:II

Ch X4+ 2Hste elof Yol tiet =27t 45 S7/iots 4&0M, ol2gt =222 04|

Me SAHEZ B8 b 2|0 e Sl M2 KA 7| s& #E s ADE F RS

T A === ofLte] A X0 M| 7HX| 7| s = it O] tH7| s 4 A 24 ADHE







