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Influence of Thermophysical Properties on Heat Transfer
Enhancement of Nanofluids

HU Rui, LILing, YANG Mo
(School of Energy and Power Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China )

Abstract: Compared to base fluid, nanofluids significantly increase thermal conductivity and
therefore have potential applications in many heat transfer areas. The effects of thermophysical
properties and thermal dispersion on the convective heat transfer coefficients of nanofluids were
investigated. The simulation results show that the thermal conductivity of nanofluids is enhanced
with the addition of nanopaticles into the base fluid. The collisions between nanoparticles, fluid
molecules, and the wall of flow-wall are intensified, leading to enhanced mixing agitation and
turbulence. Improved thermophysical properties and thermal dispersion result in the convective
heat transfer coefficient enhancement of nanofluids. The calculation results also reveal that the
effect of the heat transfer enhancement of the nanofluids is related to the volume fraction and
Reynolds number.
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Fig.1 Computation domain of the channel
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Tab.1 Physical parameters of nanofluids

o/ yX107/ ¢p/J s ax107/

4y (kg s m®) (m?+s!) kg!+ K (m?-.sh br
Ar 1401 1.997 984 0.914 2.18
1.0% Ar-Cu 1443 1.939 966 1.033 1.88
1.5% Ar-Cu 1470 1.903 952 1.072 1.77
2.0% Ar-Cu 1 500 1.865 939 1.079 1.73
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Fig.2 Flow field and temperature field of Ar at

different times
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Fig.3 Flow field and temperature field of nanofluids

factor percent at different times
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Fig.4 Heat transfer coefficient of nanofluids with
different volume fractions
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Fig.5 Heat transfer coefficient of nanofluids with

different volume fractions under different Re
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