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Abstract

This paper presents the calculation of temperature response
at mid-radius of sphere by the finite resistance-capacitance
method. By dividing a material to many thin shell hollow sphere
elements, where each element is comprised of a conduction
resistance and a heat capacitance. For convection heat transfer
on a surface area to fluid, a convection resistance is used.
ELECTRONIC WORKBENCH software is used to calculate this
finite resistance-capacitance model and the results are compared
with analytical method to find difference in temperature response.
In the calculation, an aluminum sphere is of 50 mm radius. This
sphere, initially at 200 OC, has thermal conductivity 237 W/m.OC,
density 2702 kg/m3 and specific heat 903 J/kg.OC. This object is
placed suddenly in fluid at 50 °C with the estimated convection
heat transfer coefficient of 500 W/mz.OC. Calculated temperature
depth from the surface at 25 mm to 240 sec by this software,
differs from the analytical solution by 0.57 %. From the difference
of results, it is shown that this finite resistance-capacitance model
can be calculated by electrical theory which radial coordinate
system use to solve problem on heat storage of a spherical
particulate in packed bed.
Keywords: finite resistance-capacitance method, temperature

response, inside sphere temperature
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