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Figure 1 (Color online) Proposed structure and characterization of the metafabric!!. (a) Schematic of a metafabric for daytime radiative cooling. (b)
SEM image of the PTFE clothing film. Scale bar, 5 um. (¢) SEM image of the cross section of the metafiber. Scale bar, 5 pm. (d) Photograph of the
fabricated metafibers. Scale bar, 10 cm. (e) Photograph of the metafabric. Scale bar, 20 cm. (f) Measured reflectivity and emissivity spectra of the

metafabric (0.3-25 um)
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Figure 2 (Color online) Measurement of metafabrics cooling properties. (a) Schematic and photo of the sample structure for the test. Scale bar, 5 cm.
(b) A 24-h continuous temperature measurement of the sub-ambient cooling performance test in Guangzhou, China (23°5'32"N, 113°23'45"E,

December 5-6, 2020). (c) Photograph of the metafabric cooling tests on the human body. (d) Infrared images of the volunteer under direct sunlight in
Xishuangbanna, China (22°10'22"N, 100°51'29"E, December 13, 2020)

SOOI RPCERK. S35 E B AR LR
A R H SRR EE S, B A AR TR
FEIET B ] B AT A (77N, 2020411 A 28 H), 4
AR T 75 26 10 A0 JER A 5 T ) 2 7 ol e} T AR SRR

ErRE IR R 4o N, 127 7 H). WFFE A BA#E— A5 F I Z14ME
MAC T AR IR AR (E2(c), FERURAE, 127 13H).
S5 R, TERKIK30 minf) H BSR4 m AR
SIS BRI 2E(F2(0)). AR T REF 0%kt

5~7°C. FERBHIRAEMAS M, 1207R), Ha@s ey
RGBT P ISR B AR S T T B A B AR 22 i i 27°C. ],
TENMER RIS, AT R A @, B2

RPN, AR H S I BOTHR A T — R 2 G R
B, ASCBURSRERET B AN A B T — R ik
TREY S ARBEASHY . AT 5 ik 5 8.

Raman A P, Anoma M A, Zhu L, et al. Passive radiative cooling below ambient air temperature under direct sunlight. Nature, 2014, 515: 540-544

1

2 Chen Z, Zhu L, Raman A, et al. Radiative cooling to deep sub-freezing temperatures through a 24-h day—night cycle. Nat Commun, 2016, 7: 13729
3 Hossain M M, Jia B, Gu M. A metamaterial emitter for highly efficient radiative cooling. Adv Opt Mater, 2015, 3: 1047-1051
4

Zhai Y, Ma Y, David S N, et al. Scalable-manufactured randomized glass-polymer hybrid metamaterial for daytime radiative cooling. Science,

2017, 355: 1062-1066

5 Zhang X, Zhang Z, Wang Q, et al. Controlling thermal emission by parity-symmetric fano resonance of optical absorbers in metasurfaces. ACS

Photonics, 2019, 6: 2671-2676

3789


https://doi.org/10.1038/nature13883
https://doi.org/10.1038/ncomms13729
https://doi.org/10.1002/adom.201500119
https://doi.org/10.1126/science.aai7899
https://doi.org/10.1021/acsphotonics.9b00024
https://doi.org/10.1021/acsphotonics.9b00024

8 & 20215£ 108 H$£66% %£30H

10
11

3790

Huang Z, Ruan X. Nanoparticle embedded double-layer coating for daytime radiative cooling. Int J Heat Mass Transfer, 2017, 104: 890-896
Mandal J, Fu 'Y, Overvig A C, et al. Hierarchically porous polymer coatings for highly efficient passive daytime radiative cooling. Science, 2018,
362: 315-319

Hsu P C, Song A'Y, Catrysse P B, et al. Radiative human body cooling by nanoporous polyethylene textile. Science, 2016, 353: 1019-1023

Li D, Liu X, Li W, et al. Scalable and hierarchically designed polymer film as a selective thermal emitter for high-performance all-day radiative
cooling. Nat Nanotechnol, 2021, 16: 153-158

Weng W, Yang J, Zhang Y, et al. A route toward smart system integration: From fiber design to device construction. Adv Mater, 2020, 32: 1902301
Zeng S, Pian S, Su M, et al. Hierarchical-morphology metafabric for scalable passive daytime radiative cooling. Science, 2021, 373: 692


https://doi.org/10.1016/j.ijheatmasstransfer.2016.08.009
https://doi.org/10.1126/science.aat9513
https://doi.org/10.1126/science.aaf5471
https://doi.org/10.1038/s41565-020-00800-4
https://doi.org/10.1002/adma.201902301
https://doi.org/10.1126/science.abi5484

	基于形态分级结构设计的超材料辐射制冷织物

