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Heat Transfer Calculating by 2 D Finite Resistance Method with Some Large Elements

Case: a square rod with a circular hollow through the center of cross section
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Abstract

This paper presents a new mathematical model to
calculate heat transfer by 2D ffnite resistance method
for 4 small elements consolidate to be a large size of
element in some area, this way can reduce many
elements when compare with use only one size
However each element still has 4 conduction
ELECTRONIC WORKBENCH

element.
resistances. Using an
software to calculate this resistance model compare
with 2D conduction shape factor theory to find heat
transfer rate error. On the calculation let a square rod,
with 30 mm X 30 mm X 1 mm for its width, length and
thickness respectively; has a cicular hollow diameter 6
mm through the center of cross section. The rod hollow
wall having a temperature of 70 °C, the rod outside wall
having a temperature of 20 °C and thermal conductivity
is 0.7 W/m.’C. In the case of dividing cross section into
217 elements having an error result -2.85 %. But
when 4 small elements consolidate to a large one
element on some area can reduce to 127 elements
having an error result -3.30 %. From a little difference
on error result show that this heat resistance model can
combine small elements and some large elements
together. It can be useful to solve a 2D finite resistance
for faster and higher accuracy.

Keyword: finite resistance method, shape factor theory, small

and large elements
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