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Abstract

In order to study the relationship between the changes of linear heating device testing point
temperature and heating time in the heat transfer process, we study the relevance between
radiation values E and the power P at the center of the heating device. Based on the nature of the
surrounding conductive medium, we derived one-dimensional heat conduction model which
considered the time delay parameters. We verify the suitability of the theoretical model through
laboratory experiments by heating bar arrangement. The results show that test point tempera-
ture slope is gradually reduced and stabilized when the test point temperature difference grad-
ually rises in the effect of heat conduction. Through the measured temperature values compared
with theoretical calculations, it showed that the maximum relative error reached 20% in early
experiments, but the temperature difference decreased and tended to zero with the increase of
heating time and source of power, showed that theoretical formula derived realistic in this pa-
per.
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Figure 1. Temperature distribution
of infinite cylinder
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Figure 2. Experimental device diagram
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Figure 3. Schematic diagram of heating
rod structure
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Figure 4. Temperature change curve of outer surface

center of 200 W heating rod
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Figure 5. Temperature change curve of outer surface
center of 300 W heating rod
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