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Evaluation Method of Outer Packaging Materials
for Cold Reservation of Fruits and Vegetables
Studies on Cold Insulating Materials
for Keeping Freshness of Fruits and Vegetables (Part 1)

Hiroshi UCHIDA®, Hiroshi NAKAMURA®*, Seisyu TOJO***, Hideaki OHTA****

This paper is described on comparison several outer packaging materials for cold
reservation of fruits and vegetables.

Insulation, heat resistance and cool-strage paroperties of several insulating packaging
materials such as expanded polystyren (EP ; 50 magnifications, thickness 16.6mm), EPS,/
Fiberboad, Corrugated boards (A, AB flute) and Corrugated boards (A, AB) /12 ¢ PET,/700
# metaraized AL were measured by cold insulation container testing equipment.

It is known that cool-strage properties are not only depended on heat conductance and
thickness of insulating materials but also surface heat conductivity.

Effects of coolants to cool strage properties in insulating packaging became relatively
smaller because the head space temperature in box is early increase in the case of low heat
insulation package and as a result, there were no difference in some kinds coolant.

Keywords : Insulation material, Package, Expanded polystyrene, Corrugated fiberboard, Heai
conduction, Coefficient of thermal insulation, Insulation test
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Table 1 Outer packaging materials for cold-reservation

Packaging materials Structure

EPS Expanded polystyrene (Expanded 50 times)

PSP Fibreboard

AL Corrugated board (S)
AL Corrugated board (W)
Corrugated board (S)
Corrugated board (W)

Fibereboard + Expanded polystyrene paper

Single wall corrugated board (A flute) + Aluminium matellized film
Double wall corrugated board (AB flute) -+ Aluminium matellized film
Single wall corrugated board (A flute)

Double wall corrugated board (AB flute)

Aluminium metallized film : PET (12 g m) /Aluminium metallized 700 A
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Table 2 Thermal conductivity
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of heat insulating materials

Packaging materials L A Ave Temp hy
(mm) (W/mK) (C) (W/m’K)
EPS 166 0.0364 19.8 2.19
PSP Fiberboard 6.9 0.0479 108 6.94
AL Corrugated board (S) 48 0.0562 19.8 11,70
AL Corrugated board (W) 7.2 0.0543 198 764
Corrugated board (S) 5.0 0.0634 19.7 12,70
Corrugated board (W) 73 0.0562 19.8 7.70

L : Thickness {mm), A : Thermal conductivity (W.,/mK)

u : Heat conductance (W,/m%K)
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Table 3 Insulation ratio of heat insulating materials

Packaging materials Insulation ratio (%)

EPS 845
PSP Fibreboard 71.1
AL Corrugated board (S) 66.3
AL Corrugated board (W) 68.9
Corrugated board (S) 62.0
Corrugated board (W) 66.2
4.5 &8
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Table 4 Comparison of the insulation ratio and Coefficient
of overall heat transmission

Packaging materials

k R (%)

(W/mK) (W/m? 1-b/a b/a
EPS 152 845 155
PSP Fiberboard 2.90 711 289
AL Corrugated board (S) 3.50 66.3 33.7
AL Corrugated board (W) 301 68.9 31.1
Corrugated board (S) 359 62.0 38.0
Corrugated board (W) 3.03 66.2 338

A : Thermal conductivity (W,/mK)

u : Heat conductance (W,/mK)

k :Estimated heat transmission on panel, experiment 2.2 (W,/m?K)
R :Insulation ratio on experiment (%)
b/a : Radiation ratio on experiment 2.2 (%)
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Fig. 6 Model of thermal insulation tester

<BIR3H >

D TEE, 77YEYR X, 8 (32), 95 (1993)

2) ZERA. "SOFRBEYFHBENER | ful
YRTLWRE Y —, p86 (1991)

3) IERER. ATRES « B — Lo, 84 (2),
98 (1989)

4) FAR. “OBFRREYMERRER . Fulis
AT LR LS —, p.93 (1991)

5) WRHsIR. REER. (Lo, Echyten, B
ML, 60 (2), 634 (1991)

6) BOAMA., HYEA. LETHE. B, TH
B PR, TR 3R SOl
£, p.195 (1991)

7) SRFAAT AR, EEDGVRRR, SBIZE. 10
(1), 23 (1989)

8) BAMETES. “BATHEE’ &, p.5 (1989)

9) —fEk. JhLEA. “ERTE, FbHR.
p.31 (1990)

(FREZAT 1993411 A 108)
(FEZM19944118118)

—39—



