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Abstract Driven by the dual impetus of the global “dual-carbon” goal and the imperative for urban thermal environment governance,
radiative cooling technology has emerged as a research frontier in the realm of green cooling, owing to its distinctive merits of zero energy
consumption and zero emissions. In contrast to existing reviews that focus on traditional systems, such as photonic crystals,
metamaterials, and petroleum-based polymers, this review considers biomass-based materials as the exclusive core and systematically
summarizes the migration paths and design principles of three classic optical structures (multilayer, porous, and random media) to
renewable biomass systems. It clarifies the intrinsic photothermal regulation mechanisms, fabrication processes, and cooling performance
of typical materials, including cellulose, collagen, and silk fibroin; covers three application scenarios (energy-efficient buildings,
human thermal management, and photovoltaic devices) ; and extracts the key bottlenecks from spectral regulation precision,
environmental stability, and large-scale preparation. This review fills a gap in exclusive reviews on biomass-based radiative cooling,
providing dedicated theoretical support and practical references for the rational design and engineering applications of such green
materials.
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Fig.1 Basic principle of radiative cooling
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Fig.2 Passive daytime radiative cooling (PDRC) : fundamental principles, innovative structural design & paradigm migration,

material categories, and multifunctional applications
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