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Abstract

A fine hot-wire is used both as a heating element and a temperature sensor in transient hot-wire method. The

traditional sensor system is unnecessarily big so that it takes large fluid volume to measure the thermal

conductivity. To dramatically reduce this fluid volume, a new sensor fabrication and a data processing method

are proposed in this article. Contrast to the conventional and most popular two wire sensor, the new sensor

system is made up of divided multiple long and short wires. Through validation experiments, it is found that the

measured thermal conductivities of the glycerin are exactly same each other between the conventional and

proposed new method. Also some technical considerations in arranging the multiple wires are briefly discussed.
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Fig. 1 Schematic diagrams of (a) single and (b) two
wire sensor
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Fig. 2 Real and ideal temperature distribution along
the wire and resistance measuring circuit in
single wire method
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Fig. 4 Schematic diagrams of new sensors with
divided multiple long and short wires
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Table 1 Specification of the sensors
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Fig. 5 Temperature rise of the sensors with time in
log scale

Table 2 Experimental Results
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Fig. 6 Control volume for the analysis of
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Temperature distribution
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