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The Simultaneous Measurements of Thermal Conductivity
and Diffusivity with a Short-Hot-Wire

Xing ZHANG, Toshio TOMIMURA and Motoo FUJII

A transient short-hot-wire technique has been presented for simultaneous measure-

ments of the thermal conductivity and diffusivity of fluids under the microgravity condi-

tion. Two-dimensional heat conduction equations for concentric cylinders with various

radius ratio and length-diameter ratio have been solved numerically by taking account of

the heat capacity of the inner cylinder.

A unique relation between the non-dimensional

temperature of inner cylinder and Fourier number is obtained for a wide range of thermal

properties of the fluids, because the relation is found to be almost independent of these

properties. Then the characteristic could be utilized as a masterplot to evaluate both the

thermal conductivity and diffusivity. In principle, this method is proved to have an error

of about 1% for both of these properties.
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Table 1 Comparison of evaluated thermal conductivity and diffusivity and known values

Temperature | A (Known) |A(Estimated)| o (Known) | «(Estimated) Relative errors of
Substance 2 2
[K] [(W/(mK)] | [WAm'K)] [m?/s] [m?s) A&a [%)
1.019 * 2.92x107 * 1.0,1.0 *
NaOH 800 1.030 2.95x10” x19 L

1.012 ** 2.95x107 ** 1.7,0 **
0.611 * 7. .

NaNO, 750 0.604 1.86x107 | -88x10 12,11 °
0.615 ** 1.86x107 ** 1.8,0 **

* Two-layer model

** Three-layer model
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