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Determination of Diameter Ratios for Minimum Entropy Generation in a Borehole
Geothermal Heat Exchanger using Numerical Simulation
of Flow and Heat Transfer

M. Daneshipour?, and R. Rafee 2"
! M.Sc. Student, Mech. Eng., Semnan Univ., Semnan, Iran.
2 Assist.Prof., Mech. Eng., Semnan Univ., Semnan, Iran.

Abstract

In this work, the diameter ratio of a geo-thermal borehole heat exchanger is determined in a manner that the
entropy generation is minimized. For this purpose, the heat transfer and fluid flow in the heat exchanger are
simulated. The SST k-w model is used to model the turbulent flow. The pressure loss calculation for
different diameter ratios of the heat exchanger shows that for a diameter ratio of 0.7, the total pressure loss is
minimum. The results of the bulk flow temperature show that the outlet temperature increases at a higher
heat resistance of the internal wall. The total entropy generation for different diameter ratios at different heat
resistance of the internal wall are also presented, and the diameter ratios for minimum entropy generation are
determined. The results obtained show that when the heat resistance of the internal wall increases, a
minimum entropy generation occurs at higher diameter ratios. On the other hand, reduction in the heat
transfer coefficient of the outer wall and the increment in the heat transfer coefficient of the internal wall are
not favorable. The increment in heat resistance of the internal wall at higher diameter ratios of the heat
exchanger reduces both of these unfavorable effects.

Keywords: Numerical Solution; Geothermal Heat Exchanger; Entropy Generation; Turbulent Flow.
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