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Abstract: In this study, the effect of an insulation coating on the start time of a linear region is theoretically investigated
when an insulation-coated hot-wire is used for the transient hot-wire method (THWM). For this purpose, important
parameters affecting the start time of the linear region are presented from an analytical solution of temperature-rise for an
insulation-coated hot-wire. Furthermore, a critical time to ignore the influence of important parameters is studied. The
theoretical results indicate that the effect of the insulation coating rapidly disappears with a decrease in the wire radius,
coating thickness, thermal diffusivity of insulation material or an increase in the thermal conductivity of the insulation

material. The results of this study will be helpful for selecting a proper start time of the linear region for the THWM using
insulation-coated hot-wires.
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Fig. 1 Schematic diagram of insulation coated hot-wire
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Table 1 Properties of water and insulation coatings
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Fig. 3 Critical time for coating effects regarding wire
radius and coating thickness
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