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Influence Factors Analysis of Thermal Conductivity Measurement
with Hot Disk Technique
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Abstract: The effects of the heat capacity of a hot disk probe and the time delay of the hot disk thermal constants analyser
on thermal conductivity measurement were investigated theoretically and experimentally in this paper. Based on the ideal
model of the transient plane source technique,a model for correcting the effects of heat capacity and time delay was pre-
sented. The thermal conductivity of Pyroceram 9606 standardized material at normal temperature and pressure was measured
and analyzed by using the developed model and the hot disk analyser data acquisition system with two different radius
probes. The results clearly demonstrate that the thermal conductivity measurement accuracy is improved,and the results ob-
tained agree with the hot disk measurement results well. The estimated relative error caused by heat capacity and time delay
is sensitive to different choices of test parameters,and is mainly influenced by the length of measuring time. It is possible to
conclude that the elimination of heat from the four wire resistance is the main reason for accuracy disparity with the hot disk
analyser,and it is essential to implement heat capacity and time delay bias for short time measurement situation.
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Fig.1 Structure of hot disk measuring system
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Fig.2 Normal and simplified model of hot disk probe
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Fig.3 Heat capacity bias measurement accuracy for the
probe with a radius of 3.189 mm
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Fig.4 Heat capacity bias measurement accuracy for the
probe with a radius of 6.403 mm
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Fig.6 Time bias measurement accuracy for the probe
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