
Scientists develop nanocellulose-based
aerogel film to keep buildings cooler

The scheme for passive cooling based on

nanocellulose radiative cooler.

CHINA, November 1, 2023

/EINPresswire.com/ -- In a ground-breaking

first, researchers have fabricated a scalable

nanocellulose based aerogel film radiative

cooler with strong light scattering ability.

These coolers not only show well passive

cooling capacity but exhibit superior anti-

dust performance for longtime using.

The global demand for cooling energy has

seen a surge in the 21st century. Notably,

the use of air conditioners and electric fans

accounts for nearly 20% of a building's

overall electricity consumption. Exploring

eco-friendly and sustainable cooling

technologies holds promising prospects for

combatting global warming and curbing

energy usage.

In a study published in the KeAi journal

Journal of Bioresources and Bioproducts, a

team of Chinese researchers has introduced

a scalable and dust-resistant nanocellulose-based aerogel film radiative cooler.

"Due to its high emissivity within the atmospheric transparency window (λ≈ 8-13 µm), cellulose

has been identified as a viable candidate for radiative cooling,” shares explains first author of the

study, Chenyang Cai, an associate professor in the College of Materials Science and Engineering

at Nanjing Forestry University. “Nevertheless, conventional cellulose-based cooling systems often

exhibit inadequate solar reflectivity and susceptibility to external dust contamination, leading to

diminished daytime cooling efficiency."

To that end, the team has developed an eco-friendly nanocellulosic passive cooling material

known as nanocellulose aerogel film. This material offers robust solar scattering and infrared

emissivity, making it highly effective for passive cooling during the summer.

http://www.einpresswire.com
https://doi.org/10.1016/j.jobab.2023.06.004


“The scalability of the nanocellulose aerogel film is achieved through freeze-drying and hot-

pressing techniques. This pioneering cellulosic cooling solution can deliver a sub-ambient

temperature reduction of 6.9°C under direct sunlight in hot conditions while also exhibiting dust-

repellent properties,” explains Cai.

These sustainable passive cooling materials, featuring favorable optical characteristics and

hydrophobicity, provide deeper insights into the development of next-generation thermal

regulation materials, contributing to the realization of carbon neutrality.

Notably, most daytime radiative coolers used petroleum and heavy metal-based materials,

contributing to secondary air pollution. Moreover, their cooling performance in hot summers

required enhancement.

“We hope our study opens up new avenues for scientists to further explore cellulose-based

materials for thermal regulation, addressing the issue of high energy consumption.”
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