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Calculating Fluid Temperature and Heat Transfer Rate in Pipe with

Isothermal Wall by Finite Resistance Method
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Abstract

This paper presents a mathematical model for calculating
temperature and heat transfer of fluid flow in a pipe by using
finite resistance method. A control volume is divided into small
equal volumes which are substituted by a thermal flow resistance
at the surface of each small volume, the heat transfer by
convection to the wall is substituted by a convection resistance.
And then, these resistances are combined to a thermal network.
Finally, MultiSIMTM software is used to calculate this network and
compare with heat transfer of fluid flow through a pipe theory
which is calculated by heat balance principle in order to find an
error of temperature and heat transfer rate which occur. In the
simulation, we let a square pipe 0.2x0.2 m2 with 16 m length and
60 °C surface temperature. The air inlet temperature is 80 °C with
0.151 kg/s flow rate. The air specific heat is 1008 j/kg.OC and
convection heat transfer coefficient is 13.7 W/m>.’C. By dividing
pipe into 4 small elements and calculating by the software at a
half pipe length, temperature has an error result -0.0003% and
heat transfer rate has an error result 0.6751%. At the end of pipe
length, temperature has an error result -0.0006% and heat
transfer rate has an error result 0.7601%. The error results show
that this thermal resistance model can be calculated by finite
resistance method. It will be useful to solve a complicate heat
transfer of fluid flow problem.
Keyword: finite resistance method, thermal flow resistance,

convection resistance
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