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Evaluation of Cold Insulation Container and Coolants
for Fruits and Vagetables
Studies on Cold Insulating Materials
for Keeping Freshness of Fruits and Vagetables (Part 2)

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

This paper is described on experimental results of insulating effects of outer packaging
containers which envelope some style of cooled trial fruits and evaluation of cool strage
properties of coolants.

Insulating effects of several kinds of outer packaging containers as reported in part 1™
was tested with contents of S5Kg cooled trial fruits.

Temperature elevation time of exganded polystyrene and A flute corrugated containers
from 0°C to 35°C was 1:1.5 at 10°C and 20°C in cooled trial fruits.

In the case of corrugated container and AL corrugated containers, insulating effects of both
containers were no difference but reservation effects of temperature by using inner bag of
plastic film or bag were improved in poor insulating corrugated containers.

Style and capacity of coolants largly depends on insulating effects and air space in
containers has an very much influence to reservation effects.

Keywords : Insulation material, Package, Expanded polystyrene, Corrugated fiberboard, Heat
conduction, Insulation, Heat resistance, Coolant
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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 £ m) /Aluminium metallized 700 &
Inside size of case 392 X 283 X 180mm, Thickness S =5mm, W = 8mm

Model fruits

Fig. 1 Cold inslation container testing equipment
using trial fruits
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Table 2 Style of coolants

Weight Size Contents
1 stick 90g 24dmm ¢ X 210mm  Water
2 stick 250g 44mm ¢ X 170mm  Water
3 sheet 1000g 205 X 260 X 15mm  Gelatin
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Fig. 2 Trial fruit temp. in container
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Fig. 3 Headspace temp. in container
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Fig. 4 Trial fruit temp. using inner bag
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Fig. 6 Headspace temp. using coolant (on freeze)
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Table 3 Comparison of the insulation ratio, heat transmission and

cool-retaining time under 10°C, 20°C

Packaging materials

u

ke Cool-retaining time

W/mK) (W/m®) 10°C (h) 20°C (h)
EPS 2.19 1.34 78 195
PSP Fiberboard 6.94 1.84 5.7 155
AL Corrugated board (S) 11.70 2.06 70 18.0
AL Corrugated board (W) 754 1.88 7.2 19,0
Corrugated board (S) 12.70 2.09 50 13.0
Corrugated board (W) 7.70 189 63 133

u : Heat conductance (W,/m*K)"
k, : Estimated heat transmission on panel, double side (W,/m’K)

Table 4 Outlook of heat movement (KJ)

Container aq
2to4dh 4tobh 6Gto8h (20to 24h)/2

EPS 54.4 523 50.2 24.0
PSP Fiberboard 75.3 66.9 54.4 18.8
AL Corrugated board (S) 56.5 585 50.2 19.9
AL Corrugated board (W) 58.6 60.6 46,0 199
Corrugated board (S) 1025 85.7 62.7 19.9
Corrugated board (W) 102.4 85.7 64.8 199

Table 5
inner bag

Improvement of cool retention by using

Reduction of heat

Container entering in 4 hours
(%)

EPS 6

PSP Fibreboard 20

AL Corrugated board (S) 24

AL Corrugated board (W) 21

Corrugated board (S) 42

Corrugated board (W) 40
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