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Calculating Heat Transfer of a Circular Disk on the Floor

By Finite Resistance Method with Hollow Cylindrical Elements
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Abstract

This paper presents to calculate heat transfer by finite
resistance method with hollow cylindrical elements. By
divide the floor into a small solid cylindrical element and
many small hollow cylindrical elements and lay on radial
direction which solid cylindrical element fixed on the
center, combine a mathematical model of cylindrical
conduction  resistances and hollow  cylindrical
conduction resistances to a thermal network. Using
MultiSIM™ software to calculate this network and
compare with conduction shape factor theory to find an
error of heat transfer rate. The calculation let a circular
disk of 24 mm-diameter at surface temperature 400 K
laid on a glass with vary large surface and very
thickness. Let the glass have surface temperature is 300

K on the far area and a thermal conductivity of this glass
is 0.7 W/m-°C. When divide glass into 588 elements
having an error result -3.87 %. From an error result show
that this hollow cylindrical resistance model can be
calculated by finite resistance method. It can be useful
to solve a 3D heat transfer problem which a shape look

like a cylinder.
Keyword: finite resistance method, hollow cylindrical element,

shape factor theory
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