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Thermal conductivity measurement of materials based on a transient hot-plane
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ABSTRACT The measurement principle of a transient hot-plane method was introduced to improve the service temperature of the
method. The sample temperature distribution of a filmless plane heat source during heating process was simulated based on the finite
element method. The experimental apparatus was established and practical measurements for the thermal conductivity and thermal diffu—
sivity of materials were made at an environment temperature of 27 to 829 °C. The results show that the transient hot-plane method is
effective for measuring the thermal conductivity of materials in a high temperature environment which is applicable to actual measure—
ments.
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Fig.1 Physical model
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Fig.2 Ideal model of transient heat conduction
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Schematic diagram of the three-dimensional model
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Fig.4 Surplus temperature distribution of the sample along the posi—

tive x-axis direction at the z =12 mm section
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Fig.5 Relationship between time and surplus temperature of the p
sample center at the z =12 mm section
Fig.6 Schematic diagram of the experimental apparatus
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Table 1 Measurement results of thermal conductivity for the standard insulation material
/°C A/(Wem 'K a/(1077 m*es7") pc/(10° Jom 2 e K1)
( ) 0. 033387 1.7639 1.8928
30 0. 033200 — —
0.033745 — —
( ) 0.042103 2.2576 1.8649
102 0.042053 — —
2
Table 2 Measurement results of thermal property parameters for general refractory bricks
/C A/(Wem 'K a/(1077 mPesT') pe/(10° Jem TP oK) A ¢
/% /%
27 1.004 8 — — 2. 66 —
27 1.0291 5.5484 1.8548 1.50 0.75
260 1.3068 5.7363 2.2781 2.07 2.35
( ) 511 1.5340 5.8869 2.6058 2.21 2.43
829 1.6448 5.9585 2.7604 3.23 3.78
T'<s1% 1At/t1<0.1% =z +0. I mm
(6) U z; =12mm |Az/z1 <0.083% lAN/
1. T. t z AM<4.2% |Aa/al <4.2%.
[AU/UI <1.5% A/l <1.5% |AT/ 1
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Fig.7 Response curve of surplus temperature
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Fig.8 Relationship between thermal property parameters and surplus

temperature
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