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Abstract: In the process of grain storage, the use of low-temperature grain storage technology can effectively
reduce grain losses during storage and ensure grain quality, which is of great significance for maintaining a
stable grain supply. Radiative cooling materials, as a new energy-free cooling technology, achieve cooling by

radiating heat in the form of electromagnetic waves into outer space. This approach can address issues
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associated with traditional cooling methods, such as high energy consumption and high chemical oxygen

demand (COD) emissions, offering a green and environmentally friendly new approach to low-temperature

grain storage. This paper explained the working principle of polymer-based radiative cooling materials and

systematically introduced the composition and selection criteria of polymer-based radiative cooling systems.

It also categorized and summarized polymer-based radiative cooling materials according to their structural

characteristics. The existing problems with different structured radiative cooling materials, as well as future

research directions, were also analyzed. This provides a certain research framework for applying radiative

cooling materials to grain storage facilities to achieve low-temperature grain storage.

Key words: radiative cooling; polymer; multilayer structure; porous structure; particle-embedded structure
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transmittance.
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Fig.1 Radiative cooling mechanism diagram
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Note: (a) Schematic of the multilayer structure; (b) Effect of PVF coating thickness on cooling power
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Fig.2 Multilayer structure schematic diagram and cooling effect

22 FLiEZH

AL 235 4 o Sk T Ve B ORL IR AR SR B W AR N
AR ST RYALIE (& 3a), FFHFLIR XK BE G
S (& 3b) Skl R A o CFALIAR
b, Mie BESATAL, ML F ALK
fl—2mt, XF ABHEL B BUR SR R H
KB vE FEA M B L B . A
B Iy S| Ea 37
22,1 M EE

AH 3 5 1 2 o A 4 U B U VR A ) RS
HREW SHERTE, ERUREGY LA,
VTR o3 WO I PR AR 2854, Pl oo — 8 T B 5B
WA (B 3¢ ). 4% MR LB ik £ 25y
SRV S 2 DA B R ik i
22,010 AR D B A R A AR A
BRI, R RS RS
Mandal®“25 7K | PR LA K P(VAF-HFP)ZH 3 Y i 9K
A VB W U B A b, TR PR 2R RSB
P(VAF-HFP) 5 7K 4 73 25, B B0 A1 40 oK i)
W, KFERIGTER T L850, W kRS HEE
M BT (7K. IR R U Emkmg ) SRR, JF
W 5 A SR P e il g A RERL
2212 WRHETERDE  BRHRTEREEMNRES

Pl 300 TH A A S8 S S - Lin® s 22 e R .
MR . AHERILER . 1,4- —WELELL LOKIR A, AR5
TR IR T, M T R B K/ NAS R B LR
ZER

MR ELEREAFRNEBENSREGYA
B T IR SO A S RO 2 LA R AL
TSR AR . FESLPR b, MBS k&
SRR A A RIFLAR AR, SR IR AEAE
FLIR oA AR5 DA S S04 S T Y R B 1 I
222 BEMREE

AR T2 1l 2L 245 g A S5 7 02 B b S e R
B 5 R A WRMRIEA G, Fhld—e FB
ELBRBURA, MINTERG W8T ST
IR FLIRZE R (B 3d ). 78R A HEE Hil & 1L
T ZE R I R v, AR 1) 2 R 2 T i e 11 i) S
Z—s

FHL CaCO,P™ | Si0,POTHI ZnOP 45 JEH Lk K
VE ARSI, 32 S5 ok A 2 2 ok ) ik 2 Bt
Mo Taol MK CaCO; WUk MM A R
Jrh, F HC KPR CaCO; S5t il #% i Z LA b4
Blo i ] I BEPEAS [A]R A A ORI AR AR, 4
1 R [ T A A AL 45 4 B R A PH O S B R
Wang* il i1 7 PMMA & YH I Sio, Pik:




30 % 2024 FF &5 5 H

IENCE AND TECHNOLOGY OF CEREALS,OILS AND FOO!

CiER

@

ogpkl. () tioksl, W RAWIA

©

—_—

REY. WEAIK %Sg IR YIS BS SSS ZILEMESY

(@

TE: (a) FLIRSHZRER; (b)) FLIRZSHBET R DR B (o) #ABEREREPY; (d) B REED,

Note: (a) Schematic of the hollow structure; (b) Schematic of sunlight scattering by the porous structure; (c) Schematic of the phase

separation method®”; (d) Schematic of the template method™®,

B3 fARSEMTEERHEERE

Fig.3 Porous structure schematic diagram and preparation process
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