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Abstract

The work is focused on experimental study and modelling of spacer grid
influence on single- and two-phase flow. In the experimental study a mock-up
of a realistic fuel bundle with five spacer grids of thin plate spring construction
was investigated. A special pressure measuring technique was used to measure
pressure distribution inside the spacer. Five pressure taps were drilled in
one of the rods, which could exchange position with other rods, in this way
providing a large degree of freedom. Laser Doppler Velocimetry was used to
measure mean local axial velocity and its fluctuating component upstream
and downstream of the spacer in several subchannels with differing spacer
part. The experimental study revealed an interesting behaviour. Subchannels
from the interior part of the bundle display a different effect on the flow
downstream of the spacer compared to subchannels close to the box wall,
even if the spacer part is the same. This behaviour is not reflected in modern
correlations. The modelling part, first, consisted in comparing the present
experimental data to Computational Fluid Dynamics calculations. It was
shown that stand-alone subchannel models could predict the local velocity,
but are unreliable in prediction of turbulence enhancement due to spacer.
The second part of the modelling consisted in developing a deposition model
for increase due to spacer. In this study Lagrangian Particle Tracking (LPT)
coupled to Discrete Random Walk (DRW) technique was used to model droplet
movements through turbulent flow. The LPT technique has an advantage to
model the influence of turbulence structure effect on droplet deposition, in
this way presenting a generalized model in view of spacer geometry change.
The verification of the applicability of LPT DRW method to model deposition
in annular flow at Boiling Water Reactor conditions proved that the method
is unreliable in its present state. The model calculations compare reasonably
well to air-water deposition data, but display a wrong trend if the fluids have a
different density ratio than air-water.
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