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Numerical simulation of nanofluid turbulent flow in double pipe heat exchanger
equipped with circular fins
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ABSTRACT

In this study, a double-pipe heat exchanger under turbulent flow conditions was numerically simulated. The simulations aimed for the effect of
nanofluid and circular fins on the outer wall of the inner pipe. Fins with different heights (Imm, 2mm, 3mm) and pitches (0.05, 0.1, 0.2) are
considered as simulation variables. Furthermore, the effect of the water-Al203 (with the varied volume concentration of 1-2%) was studied. The
range of Reynolds number for turbulent flow is changed between 5000 and 100000. The results revealed that the use of circular fins on the inner pipe
yield 4-12% increase in the heat transfer rate. Moreover, adding the nanofluid of AI203 to water increases the Nusselt number, in which the Nusselt
number increases with nanoparticles concentration. Increase of fin height as well as decrease of pin pitch improves heat transfer and increases
pressure drop. Pressure drop found to be more sensitive to fin geometry variation, which has negative effect on thermal performance efficiency of
heat exchanger. Subsequently, it was noticed that, using nanofluid slightly affects the pressure drop but it drastically increases the efficiency of fin
equipped heat exchanger.

Keywords: Double pipe heat exchanger, Circular fins, Nanofluid, Turbulent flow
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p(Kg/m3) Cy (J/kgK) KW/mk) #(kg/ms)

Ag 1227.8 4631.9 1.5362e—8 0.33158
A, —3.0726 -1.478  —2.261e-05 —0.0037524
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