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ABSTRACT: The paper aims to explore the influence of temperature field and effect of thermal insulation in mul-
ti-temperature field insulation box under different conditions. The EPP incubator with the refrigerated area (0-8 °C) and
frozen area (below 0 °C) in the double temperature zone insulation box was taken as the research object, and a geometric
model was established by ANSYS FLUENT. The reliability of the model was verified by measuring the experimental
holding time. Three factors, including different refrigerant placement, different box materials and different external envi-
ronment temperature, were selected to carry out simulation calculation and analyze their influences on the internal tem-
perature of the insulation box. Through simulation, it was concluded that the internal air temperature field was the most

uniform and the insulation effect was the best when the refrigerant was placed around the sides. The insulation time was
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increased by 41.37% and 51.59% compared with the lowest edge refrigerating area. Among the three kinds of box materi-
als, the insulation box made of EPU material had the best insulation effect, with the insulation time increased by 36.84%
and 41.24% compared with the cold storage area of EPP material. With the increase of the external temperature from
23 °C to 40 °C, the insulation effect of the insulation box in the refrigerated area decreased by 59.73%, and that in the
frozen area decreased by 55.04%. The numerical simulation of the temperature field of the incubator in the mul-
ti-temperature region can be carried out by means of computer simulation. Its result can provide certain theoretical foun-
dation for application of different temperature in the box of multiple temperature zones.

KEY WORDS: thermal insulation packaging; simulation; multiple temperature zones; temperature field

(1]

(21 1.1
EPP 1
[3—4]
500 mmx350 mmXx255 mm
5] 440 mm*290 mmx195 mm 30 mm
1
Fluent
2 1.2
1 [6]
Singh ETH-408-40-CP-AR
SH-48
Burgess [ 2 BC-45M B
1.3
[8—14] 4 10 °C
20 °C 24h 4
0°C 0°C
24 h
Ansys Fluent 8 2
30 °C 85%
8 °C 0 °C
222 v
™ g
SR ORIRAR
Sz

Fig.1 Box body and geometric model
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Tab.1 Attribute parameters of coolant
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Fig.2 Distribution of measuring points in each greenhouse
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Fig.4 Comparison of the holding time of each measuring point in the two temperature zones
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Fig.6 Temperature field of multi-temperature zone insulation box at different placement positions
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Fig.7 Temperature field of multi-temperature zone insulation box of different insulation materials
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Fig.8 Temperature curves of central axis in three directions of different insulation materials
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Fig.9 Temperature field of multi-temperature zone insulation box at different external ambient temperature
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