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ABSTRACT

The thermal insulation performance of a container with a vacuum-insulated panel was numerically investigated herein. The

heat loss caused by natural and mixed convection through the container was calculated for various indoor/outdoor air

temperatures and outdoor air velocities. The outdoor velocities had a minor influence on the heat loss because of the extremely

low thermal conductivity of the vacuum insulated panel. The amount of heat loss was mainly determined using the temperature

difference between the indoor and outdoor air. The monthly variations of the total heat loss through the container were evaluate

d using the monthly averaged climate data, including the maximum and minimum outdoor temperatures. The results revealed

that the container with the vacuum insulated panel exhibited superior thermal insulation performance, as evidenced by the

maximum heat loss value of 324.5 W.
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Fig. 1 Schematic of three—dimensional computational

domain including container, indoor and outdoor air
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Fig. 2 Grid structure of the entire fluid and solid
computational domain
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Table 1 Thermophysical properties of container materials

Densi Specific Thermal
gy heat conductivity
[kg/m’]
[J/ke-K] [Wm-K]

Polyurethane Foam 30 1450 0.025
Vacuum Insulated Panel” 185 800 0.004
Rubber” 1100 2010 0.13
Plywood 750 1700 0.3

Table 2 Parameter range of outdoor velocity and indoor/outdoor

temperatures

Parameter Value
Velocity, Voudoor [M/8] 0, 15, 25
Outdoor .
Temperature, Toutdoor [C] -20 ~ +40
Indoor Temperature, Tingoor [OC] -20 ~ +30
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Fig. 4 Velocity vectors at symmetric plane for Vougeor = 0 m/s,
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