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Equivalent Heat Transfer Coefficient Using Exponential Function

on Inner Surface of Pipe in Heat Exchangers and Application Examples
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Synopsis: The logarithmic mean temperature difference is usually used to calculate the exchanging heat flow in heat
exchangers for a given overall heat transfer coefficient and inlet and outlet temperature differences. However, this
approach is not suitable for calculating all temperatures, including the outlet temperature, in thermal network models of
building and equipment systems. It is known that there is an analytical solution to the ordinary differential equation of
outlet temperature by using an exponential function. Based on this solution, an equivalent heat transfer coefficient on the
inner surface of pipe in heat exchangers is derived. This enables us to obtain more precise outlet temperatures using a

model with fewer nodes compared with a model divided into several segments along the fluid flow.
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