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Analysis of Thermal characteristics in a layer of exothermic powder mixture

Keiji MURATA" and Koichi ARAGA”

This paper presents an analytical investigation of the thermal characteristics in a layer of exothermic powder mixture

that is utilized in body warmers, hot compresses, thermotherapy, etc. The research objective is to predict the thermal

characteristics and enable the exothermic temperature to be controlled in order to prevent cases of low-temperature

burns. The exothermic powder mixture generally comprises metal powder, catalyst powder, and vermiculite particle

absorbing some saline solution. The variation over time of the temperature distribution in a layer of the exothermic

powder mixture is evaluated analytically using the empirical correlation for the reaction rate. In the analysis, the mass,

momentum, energy and oxygen component equations are solved numerically for a layer of the exothermic powder

mixture, which is regarded as a porous medium.
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Fig.1 Analytical model.
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Fig. 2 Analytical results for a layer of exothermic powder mixture. Fig.(a) shows the variation over time of the temperatures 7y, 77,

T, Ts, Ty, Ts and the heat flux dissipated to the cooling plate ¢. Fig.(b) shows the mass fraction of oxygen w, the conversion

. . . . *
of iron powder X and the non-dimensional reaction rate r .
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