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Summary

The present work is included in the frame of the fundamental studies per-
formed worldwide aiming at improving the prediction tools for investigating
turbulence phenomena, in order to provide the basis for the assessment of
codes and models suitable for the detailed analysis of complex fluid systems,
like nuclear reactors.

A critical aspect of the nuclear reactor safety is the fluid-structure inter-
action, and in particular, the combined effect of a turbulent flow with a
thermal mixing, which may lead to local Thermal Fatigue phenomena into
the structures due to Thermal Striping.

The main goal of the present work is to assess the DNS capabilities of the
spectral elements code NEK5000 for the fundamental turbulent flows and
their thermal interaction with solid structures. This work is divided into
two parts. In the first part, DNS computations are carried out in order
to evaluate the performances of the code in predicting the turbulent flow
behaviour for simplistic channel flow configurations. Whereas, in the second
part, the DNS analyses are further extended for a conjugate heat transfer
case, i.e. a planer channel flow along with heated walls. Three different
temperature fields are considered.

A wide range of numerical parameters are tested and their influence is stud-
ied in order to obtain high quality turbulence statistics both for the velocity
and the thermal fields. The obtained results are compared against other
well-known DNS databases available in literature. The comparison suggests
that NEK5000 exhibits excellent capabilities to perform high quality DNS
computations.
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