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Influence of Fiberboard Infrared Emissivity on the Heat Transfer
to the Contents of a Corrugated Fiberboard Box
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Several types of fiberboard and corrugated fiberboard were investigated about the effect of their surface
infrared emissivity ranging from 9 to 90% on the heat transfer through the materials. A
temperature-change evaluating instrument was used to measure the rise in temperature of water located in
the instrument. Regarding fiberboard, the lower its infrared emissivity was, the better it inhibited the
temperature rise. In the form of corrugated fiberboard, those with controlled infrared emissivity surfaces
facing external side of the board showed a correlation between their infrared emissivity and an inhibitory
effect on the temperature rise. In contrast, when the controlled infrared emissivity surfaces faced the
adhered corrugating medium, the temperature-keeping effect was as low as ordinary corrugated
fiberboard. Meanwhile, fiberboard with the lowest infrared emissivity, 9%, is manufactured by laminating
with aluminum foil, thus hard to recycle. As a substitute, recyclable fiberboard with slightly higher
infrared emissivity, 46%, was developed and examined. When this fiberboard is used in an AB-flute
corrugated box to reduce the heat conductance, it can inhibit the heat transfer as well as an A-flute
corrugated box using aluminum-laminated fiberboard. Therefore, it could be recommended as a
recyclable cool-keeping corrugated box.
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Fig.1 Spectral radiance curves of a blackbody
at 23°C and 35°C
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Fig.2 Sectional view of the measuring instrument
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sample examined
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Table1 Configurations of fiberboard with various
infrared emissivity in a geometry of corrugated
fiberboard sheet
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2 46% 92% 92% 90%
3 90% 92% 92% 46%
4 9% 92% 92% 90Y%
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6 92% 46% 92% 90%
! 90% 92% 46% 92%
8 92% 9% 92% 90%
9 90% 92% 9% 92%
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Fig4 Changes of the water temperature in the
measuring instrument for six types of fiberboard
with different average infrared emissivity
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Fig.7 Changes of the water temperature in the
measuring instrument for five types of fiberboard
with different vapor permeability and average
infrared emissivity
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—— AF single wall corrugated fiberboard box with
internal surface IR emissivity 9%

Fig.10 Changes of the water temperature in five
types of corrugated fiberboard boxes
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