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Abstract

This paper presents to calculate by finite resistance method for double pipe heat exchanger type
parallel flow. Control volumes of heat exchanger divide into small equal volumes which are substituted by
resistances. These resistances are combined to a thermal network. Finally, muItiSIMTM software is used to

calculate this thermal network and then compare with heat transfer theory of heat exchanger which is
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calculated by E-NTU method in order to find an error of temperature and heat transfer rate which occur.
In the simulation, we use a heat exchanger which made from AISI| 302 stainless steel pipe 14 mm inner
diameters, 1 mm thick and 7 m long. The Inner side of pipe have cold water 30 °C with mass flow rate
14.18 g/s and around the outer side of pipe have hot water 90 °C with 17.72 g/s flow same direction of
cold side. In this case, inner side convection heat transfer coefficient is 860 W/m’.°C and outer side
convection heat transfer coefficient is 3000 W/mz.OC. By dividing heat exchanger into 16 small elements
and calculating by muItiSIMTIVI software outlet temperature has an error result 1.32% and heat transfer
rate has an error result 3.14%. The error results show that this thermal network can be calculated by
finite resistance method. It will be useful to solve a complicate heat transfer problem of heat exchanger.

Keywords: finite resistance, heat exchanger, double pipe, parallel flow, heat transfer.
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