$ 44 5B 234 o T
2023 4F 12 A PACKAGING ENGINEERING - 237 -

TR R AR RRE S

MEX, A, TR, BB
( BigH T R, i 200093 )

WE: A6y # B EARR GIRB AR S IR e 2~8 CCHMRIBRR, FFRIMRAEEF A F

BB A YR FE, ARBSEOG ALK TR, ik G4, SHARBARITAERTERE, FEnK

G RMFRRMF R BRI A TR A, S EEAMEE ., ILEFR AL TR ARG aIE,

BJe, ity AFiX BT e ik, ST R VAR A B AR T R FAARIR AR 0 %k, SR B ALK

‘ST EA 0.81, FH# AR S SMITE Ao ILIR 0B ik A AR, iy A AR e 2k, 0 E 4R

mw%ﬁ&ﬁﬁf&ﬁWWﬁﬂ%w%ﬁkﬁ%T%mﬁmw&%v%w%ﬁ&aﬁ%TFMéhe%%
ﬁﬁ%%mm&Tu%ﬁ%%&ﬁﬂﬁ KRN TR ELRRERREOET .

%ﬁﬁ-wﬁ s M, A AT

B ZES: TB485.3 XEAFRIRED: A XEHS: 1001-3563(2023)23-0237-08

DOI: 10.19554/j.cnki.1001-3563.2023.23.029

Thermal Insulation Performance of Antifreeze Packaging Based on
Honeycomb Cartons

HAO Fa-yi, HU Dan, XU He—qiang*, XU Bang-lian

(University of Shanghai for Science and Technology, Shanghai 200093, China)

ABSTRACT: Considering the low-temperature climate in cold regions and the insulation requirements of most tempera-
ture-sensitive products at 2-8 °C, the work aims to study the insulation performance and influencing factors of environmen-
tally friendly honeycomb cartons to provide a reasonable anti-freeze packaging solution. Firstly, the finite element modeling
of the antifreeze insulation box, the experimental testing of the surface emissivity and thermal conductivity of different mate-
rials such as honeycomb cardboard, and the analysis of the influence law of the thickness of honeycomb cardboard, pore size
and other factors on its thermal conductivity were conducted. Finally, the effect of thickness and the inner attached materials on
the thermal insulation performance of honeycomb cartons was analyzed by simulation and experimental comparison. The sur-
face emissivity of honeycomb cardboard was 0.81, and the thermal conductivity decreased slightly with the increase of thickness
and aperture of honeycomb cardboard. Through the comparison of simulation and experiment, that of the honeycomb card-
board with bubble films inside was improved by 9% compared with those without inside material, while that of the honeycomb
cardboard with reflective foils inside was improved by only 1%. Honeycomb cartons can replace traditional foam materials in
cold chain logistics, providing an alternative packaging solution for the sustainable development of cold chain logistics.
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