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Project Scope:

This project aims to develop a multifunctional transparent smart window to
achieve high visibility, low radiant heat transmittance, and high thermal
insulation. The window is composed of a transparent aerogel for high heat
insulation and a transparent solar absorber for high visibility and
lowradiation transmittance. The transparent solar absorber allows
transmittance of visible light, absorbs ultraviolet (UV), near-infrared (NIR)
radiation and converts it into heat for heating flowing air within the window
gap as a solar-air heating system. A prototype smart window is built,
followed by field test. Based on the preliminary study, the transparent solar
absorber can transmit 72% of visible light and absorb 64% of solar energy.
The team’s goal is to promote the system to the construction industry in
Hong Kong. The project team anticipates that the transparent smart window
can decrease building energy consumption and contribute to a cleaner
environment for Hong Kong.

Summary of the

Findings/Outcomes:

In this project, we develop a dual-band selective solar harvesting (SSH)
window to realize full-spectrum utilization. A transparent photovoltaic,
converting ultraviolet into electricity, and a transparent solar absorber,
converting near-infrared into thermal energy, are integrated and coupled
with a ventilation system to extract heat for indoor usage. Compared to
common transparent photovoltaics, the SSH window increases solar
harvesting efficiency up to threefold while maintains a considerable visible
transmittance. Simulations suggest that the SSH window, besides
generating electricity, delivers energy savings by over 30% higher than
common smart windows. This is the first integration of transparent
photovoltaic and transparent solar absorber into a window, which may
open up a new avenue for the development of energy-efficient buildings.




