Abstract

In this work, there is an investigation of the thermal transport behavior of nanoparticle
colloids or nanofluids. The major efforts are: to determine methods to characterize a
nanoparticle colloid's mass loading, chemical constituents, particle size, and pH; to
determine temperature and loading dependent viscosity and thermal conductivity; to
determine convective heat transfer coefficient and viscous pressure losses in a heated
horizontal tube; and finally to determine the feasibility for potential use as enhanced
coolants in energy transport systems, with focus on nuclear application.

The efforts have resulted in proving that the two selected nanofluids, alumina in water
and zirconia in water, have behavior that can be predicted by existing single phase
convective heat transfer coefficient and viscous pressure loss correlations from the
literature. The main consideration is that these models must use the measured mixture
transport properties. With the acquired knowledge of the experiments, investigation into
the potential use or optimization of a nanofluid as an enhanced coolant is further
explored. The ultimate goal of contributing to the understanding of the mechanisms of
nanoparticle colloid behavior, as well as, to broaden the experimental database of these
new heat transfer media is fulfilled.
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