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Experimental study of thermal conductivity measurement with

HOTDISK
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Abstract By measuring the thermal conductivity of standard stainless steel, ice and construction
sand porous media with HotDisk thermal constant analyzer, it indicates HotDisk could be used to
measure the thermal conductivity of different forms of material. The experimental result of
standard stainless steel fits well with literature, which is 14.07W/mK under room temperature
(22° C). And the experimental results of ice only have a maximal relative error 0.324 per cent. The
measurement of dry sand, water saturated sand and ice saturated sand show the diameter of sand
sphere has a key effect on the effective thermal conductivity of porous media. And the effect
comes from the mutual reaction of the contact heat resistance and the relative volume of
continuous phase.
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Figure 1. The structure of HotDisk probe
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Figure 2. The HotDisk thermal constant analyzer system
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Figure 3. The experimental system of measuring thermal conductivity
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Table 1. The experimental results of standard stainless steel’s thermal conductivity under room
temperature (24° C)

1 2 3 4 5 6 T

A (W/mK) 14.060 14.050 14.063 14.054 14.097 14.099 14.071
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Figure 4. The experimental results of ice thermal conductivity and its comparison with the results

of literature
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Figure 5. The effective thermal conductivity of construction sand with different diameter
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Figure 5. The effective thermal conductivity of water saturated construction sand with different
diameter
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Figure 5. The effective thermal conductivity of ice saturated construction sand with different
diameter
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