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Optimizing of a finned tube heat exchanger using the novel method of Harris Hawks
and investigation of nanoparticle effects on its thermodynamic analysis
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DashteAzadegan, Iran.
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DashteAzadegan, Iran.

Abstract

Finned tube heat exchangers are used in many industrial factories. Saving energy and reducing irreversibility in using these
equipments is very important. In this research, graphene and silver nanoparticles are used in the tube side's fluid and their effect on
the thermodynamic parameters of the heat exchanger is studied. Also, a multi-objective optimization of the finned tube heat
exchanger is conducted using the Harris Hawks Optimization algorithm, with the overall heat transfer coefficient and cold fluid
pressure drop as objective functions. The results showed that increasing the volume fraction of both nanoparticles led to a decrease
in the heat exchanger efficiency index. Furthermore, it was observed that at a given nanoparticle volume fraction, silver
nanoparticles resulted in lower exergy losses compared to graphene nanoparticles. The optimization results indicated that with a
graphene nanoparticle volume fraction of 0.0223, the overall heat transfer coefficient increased by approximately 2.5 times
compared to its initial value before optimization, while the cold fluid pressure drop decreased by 58%.

Keywords: Nanoparticle, Optimization, Finned tube heat exchanger, Pressure drop, Irreversibility, Heat transfer.
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