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Personal Radiative Cooling Textile Generation

Du Xiran, Wang Xueyang, Zhu Bin’
Photothermal Manipulation Research Center, College of Engineering and Applied Sciences,

Nanjing University, Nanjing 210033, Jiangsu, China

Abstract In a hot environment, personal cooling is important to maintain thermal comfort. In recent years, radiative
cooling textiles can enhance the heat dissipation of the human body through the design of the infrared optical properties
without consuming energy, which provides a new opportunity for realizing personal cooling in indoor and outdoor
environments. Unlike the indoor controllable thermal environment, the outdoor thermal environment is characterized by
strong solar irradiance intensity. Therefore, it is necessary to prevent the input of solar heat while enhancing human body
heat dissipation. Based on the difference between indoor and outdoor thermal environments, we introduce the design
strategy of radiative cooling textiles from the perspective of indoor and outdoor application scenarios, summarize the recent
progress of radiative cooling textiles, and prospect the future development.
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Fig. 1

Schematic of personal radiative cooling textiles. (a) Blackbody radiation at the skin temperature of 33 ‘C"; (b) proportion of

thermal radiation, vaporization and convection as a function of ambient temperature'”; (c) schematic heat transfer process of the

radiative cooling textiles in indoor and outdoor environments'”
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Indoor infrared (IR) -transparent textile. (a) Schematic heat transfer model between human body and environments™;

Fig. 2
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(b) spectrum of IR-transparent visible-opaque textile'™; (¢) comparison among cotton, nanoPE, and normal PE"; (d) fabrication

process for improving wearability of nanoPE"; (e) scheme of the fiber/nanoPE mask"”; (f) photograph of the fiber/nanoPE

mask™"”; (g) thermal imaging of bare face and faces covered with the sample and two commercial face masks""; (h) schematic of

the manufacturing process for the nanoPE fiber"”; (i) photograph of a large woven nanoPE textile"”
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reflectance/emittance of the metafabric"’; (e) schematic for the fabrication of nanoprocessed silk"”; (f) schematic of the bio-

metafabric inspired by human skin™"; (g) photograph of the fabricated bio-metafabric™”
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Personal thermal management textile. (a) Schematic of colored IR-transparent radiative cooling textile

# () ultraviolet-visible

reflectivity of inorganic pigment-embedded PE composites™; (c) infrared transmissivity of inorganic pigment-embedded PE

composites™’; (d) schematic of the sub-ambient full-color radiative cooling based on photoluminescence™; (e) ideal absorptivity/

emissivity spectra of photoluminescence based colored radiative cooling™; () schematic of dual-mode textile™; (g) design principles of

an IR gating textile™”; (h) working principle of nylon/Ag heterostructure-based multimodal wearable™”
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