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Abstract: In face of the energy crisis and global warming challenges, the development of cooling technologies without
additional energy input or equipment assistance is of great practical importance. Daytime radiative cooling (DRC) has
been proven to be an effective coping strategy, which depends on materials with a high reflection in the solar spectrum
and high emission in the atmospheric window. Owing to the wealthy functional groups, high emission in the atmos-
pheric window of polymers can be achieved. Various preparation techniques of polymers make the large-scale production
of different application scenarios more potential. Therefore, polymer-based daytime radiative cooling materials (P-
DRC) are gaining more and more attention. This review firstly introduces the design principles of DRC materials inclu-
ding selecting materials with high reflection in the solar spectrum or high emission in the atmospheric window according

to the absorption spectrogram, designing the material structure, and reducing non-radiative heat transfer to achieve the
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radiative cooling effect. From the perspective of structural design, the effects of the polymer/metal film laminated

structure, polymer bionic structure. polymer/micro-nano-particle distribution structure, and porous polymer structure

on P-DRC performance are discussed and emphasized in their advantages and disadvantages. Finally, the current status

of P-DRC materials in building cooling and personal thermal management are reviewed, and their future development

directions are foreseen.

Keywords: Polymers; Daytime radiative cooling; Structure design; Building cooling; Personal thermal manage-

ment
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Figure 1 Number of articles published per year in the WOS database with radiative cooling as the root word (retrieved:

21 October, 2022) (a) and DRC spectral properties (b)
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Figure 5 Schematic diagram of solar reflecting with (a) metal layer, (b) scattered micro-nano particles, and

(c) airholes; (d) The appearance of the long-horned beetle and SEM image of its forewings (Reprinted with

permission from Ref. [52]; Copyright 2021 American Chemical Society)
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Figure 7 Schematic drawing of the polymer/metal laminated structure (a) and ePAG (b) for radiative cooling (the

insect shows the ePTFE SEM image) , solar reflectivity of ePAG and other structures from 280 nm to 2. 5 pm (c) ,

and emissivity of ePAG from 280 nm to 25 pm (d) (Reprinted with permission from Ref. [62]; Copyright 2020

American Chemical Society)
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Figure 9 (a) Schematic of the preparation of the porous PS/PDMS/PECA coating, and (b) the reflectivity spectra

of coatings with different concentrations from 0.3 pm to 25 pm (Reprinted with permission from Ref. [74]; Copy-

right 2022 American Chemical Society)
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Figure 10

(a) Schematic of radiative cooling material based on three-phase interface, (b) the appearance and SEM

images of PCVDF-HFP)/Si0O, (Reprinted with permission from Ref. [77]; Copyright 2021 American Chemical

Society) s and (c) full reflectance spectrum of porous PE/SiO, double-layer DRC film (inset shows structural dia-

gram) (Reprinted with permission from Ref. [78]; Copyright 2021 American Chemical Society)
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Figure 11 (a) The FTIR transmittance spectra for a single cotton yarn and a polyester thin-film and (b) the

FTIR transmittance spectra for UHMWPE and nylon-6 film (Reprinted with permission from Ref. [927];

Copyright 2015 American Chemical Society)
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