Experimental characterization of the flow and heat
transfer inside a horizontal circular tube using
C60/tetralin nanofluid
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abstract

In this paper the flow and the heat transfer of C60/tetralin nanofluid is investigated in a horizontal,
circular, smooth, mini-tube with 3.5 mm of inner diameter, under an imposed constant heat flux, for
laminar, transition and turbulent flow regimes. Three mass concentrations of nanofluid (0.10%,
0.30% and 0.66 mass%) as well as pure tetralin were experimentally tested at different mass flow
rates and at three different inlet temperatures (25°C, 35°C and 45°C). Experimental measurements
were taken, allowing to determine friction factors and convective heat transfer coefficients. The
results revealed that the pressure drop raises with the increase in mass concentration of the
nanoparticles and with temperature. It was also found that, in the laminar flow regime the Nusselt
number is not affected by the addition of the nanoparticles. However, in the turbulent region, the
Nusselt number increases with the increase in mass concentration of the nanoparticles, being this
augmentation more pronounced as the temperature increases. The results also revealed that the
addition of C60 nanoparticles allows to decrease the critical Reynolds number for the start of
transition from laminar to turbulent.
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resumo

Neste artigo foi estudado o comportamento hidrodinamico e a transferéncia de calor do nanofluido
C60/tetralin dentro de um tubo horizontal e circular, com 3.5 mm de didametro interno, com um fluxo
de calor imposto na superficie, em regime laminar, transicio e turbulento. Foram
experimentalmente testadas trés concentracoes diferentes do nanofluido (0.10%, 0.30% e 0.66% em
massa) e tetralin puro, a diferentes caudais massicos e a temperaturas de entrada diferentes (25°C,
35°C e 45°C). Os resultados experimentais revelaram que a perda de carga aumenta com o aumento
da concentracdo de nanoparticulas e com a temperatura. Foi também observado que em regime
laminar o nimero de Nusselt ndo é afetado pela adi¢do de nanoparticulas. No entanto, em regime
turbulento, o niimero de Nusselt aumenta com o aumento da fracdo massica de nanoparticulas,
sendo que este aumento se revelou mais pronunciado com o aumento da temperatura. Os resultados
revelaram também que a adi¢do de nanoparticulas de C60 permite reduzir o nimero de Reynolds
critico para o inicio da transic¢do de laminar para turbulento.
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