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Short-Hot-Wire Method for Measuring Total Hemispherical
Emissivity of a Fine Fiber

Seiji FUIIWARA, Xing ZHANG and Motoo FUJII

In this paper, a new short-hot-wire method for measuring total hemispherical
emissivity of a fine fiber is proposed. This method is based on the theoretical solution
of one dimensional steady heat conduction along the hot-wire and fiber. The hot-wire
generates an uniform heat flux by supplying constant electric current, and both ends
of wire are maintained initial temperature. Fiber is attached to the center area of two
hot-wires. By using short-hot-wire technique, the fiber temperatures at the attached
points and heat rates to the fiber from the hot-wires can be accurately obtained when
the average temperature and heat rate of the hot wires are measured. Therefore, the
emissivity of fiber can be easily estimated. According to the theoretical analysis, this
method can obtain emissivity in the range of 0.1 to 1.0 within an error of =1% for the

fiber of 10um in diameter.
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Fig. 2 Error of approximate analysis.
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