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Thermal Conductivity Measurement by Steady State Method using Heat Flow Sensor
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Recently, there are electronic parts that need to be cooled with a thermal conductive sheet. For
accurate thermal design it is necessary to measure thermal conductivity and thermal contact resistance of
the thermal conductive sheet.

In this study, we developed a new compact apparatus consisting of thin semiconductor heat flow sensors
and copper cartridges to measure thermal conductivity and thermal contact resistance. Measurement
results of thermal conductivity by the new apparatus are in good agreement with the conventional steady
state method. Because the new apparatus has low thermal capacity and fast response of the sensors, it
can shorten the measurement time and can measure in 10 minutes with a difference of 2% from the steady
state. In addition, we are developing two applications: simultaneous measurement of the thermal
characteristics and electromotive force of the Peltier element, and measurement of the thermal resistance

of a combination of a coil and a thermal conductive sheet.
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Fig.8 Temperature increase curves Fig.9 Heat flow increase curves
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Fig. 10 Increase curves of temperature and Heat flow Fig.11 Variation of calculated thermal conductivity
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Fig.13 Coil and Heat dissipation sheet Fig.14 Change of thermal resistance
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