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Abstract
Based on the commonly used steady-state method of measuring thermal conductivity through the
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“heat conduction” process, a “cold conduction” method suitable for measuring the thermal con-
ductivity of low-temperature poor thermal conductivity materials that are easily melted by heat-
ing was derived and designed from reverse thinking. The feasibility of this method was verified
through experiments and computational simulations. The influence of the thickness, insulation
layer, and shape of the ice sample to be measured on the thermal conductivity measurement of ice
was calculated and analyzed using COMSOL multi-physical field simulation software.
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Table 1. Given physical parameters in the experimental apparatus
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Figure 1. Natural heat dissipation fitting function diagram at ambient temperature of 7°C
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Table 2. The physical parameters of the material in the computational simulation
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Figure 2. The temperature difference between the upper and lower copper
plates for ice samples with the thickness of 40~70 mm
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Figure 3. Three-dimensional temperature distribution of 50 mm thick ice
sample wrapped with thermal insulation layer
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Figure 4. Three-dimensional temperature distribution of an uninsulated ice
sample with a thickness of 50 mm
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Figure 5. Three-dimensional temperature distribution of 50 mm thick ice sam-
ples of three shapes with equal cross-sectional area
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Figure 6. The temperature difference between the upper and lower surfaces
of three ice samples varies with time
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Table 3. Thermal conductivity and relative error of six groups of ice samples
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Figure 7. Comparison of computational simulation and experimental data
for an ice sample with a thickness of 43.6 mm
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Table 4. Steady-state temperature and steady-state time of ice samples with different thicknesses in experiments and compu-
tational simulations
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