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FIELD OF STUDY

ABSTRACT

Mechanical Engineering

Suspensions of ultra-fine nanoparticles which have thermal
conductivities orders of magnitude higher than those of the
conventional base fluids have been widely studied to take
advantage of the high heat-transfer capability of their solid
particles in a fluid with lower thermal properties. Particulate deaggregated and functionalized nanodiamond is used in this study
as a low-concentration additive to traditional heat-transfer fluids
to determine how it enhances the fluids’ thermal conductivity
and, hence, heat-transfer capability, while attempting not to
majorly disrupt existing pressure drop or loop maintenance. It
will be determined how critical sufficient de-aggregation and
compatible functionalization chemistry of the nanodiamond are
to successful outcomes. The tested functionalized nanodiamond
fluids are prepared specifically so that the functional group’s
terminal chemical bond couples with the host matrix, resulting
in their operational improvement.
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In this thesis, particular experimental approaches have been
chosen to appraise the effectiveness of the processes of deaggregation and surface functionalization on nanodiamond. The
appraisal starts with thermo-structural characterization of the
samples as well as thermal conductivity and viscosity
measurement as those are the most important fluid properties
that can be amplified by adding nanoparticles. Particle-size
distribution, zeta potential, and electrical conductivity are the
other factors examined in nanodiamond suspension samples. An
experimental heat transfer apparatus can realistically evaluate
whether the particular nanodiamond suspension can be applied
in electronic cooling applications with components that may be
used in the real process. The results indicate that the heat-transfer
coefficient enhancement, which leads to energy savings, is more
than what is shown in the literature data at the same pumping
power.

