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STUDY ON THE ERROR OF THERMAL CONDUCTIVITY
MEASUREMENT BY QUASI-STEADY STATE METHOD
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Abstract The quasi-steady-state method for measuring thermal conductivity is widely used
due to its simple operation and relatively short heating time. However, the conventional qua-
si-steady-state method, which neglects the series part of the solution to the heat diffusion
equation, leads to a systematic error. Using an improved formula that incorporates the series
part, the thermal conductivity decreases. Moreover, the thermal conductivity depends on dif-
ferent values of the time-dependent parameter in the improved formula. With the improved
formula, it is possible to calculate the systematic error of thermal conductivity under different
time index coefficients. It is also possible to calculate the experimental time that can be saved
for different materials. The quasi-steady-state method for measuring the thermal conductivity
of objects can serve as a physical innovation experiment for undergraduate students majoring
in physics-related fields, helping college students to master the principles of thermal conduc-
tivity measurement and the analysis methods of systematic errors.
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