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The fuel spacer is one of the components of a fuel rod bundle and its role is to
maintain an appropriate rod-to-rod clearance. The fuel spacer influences the liquid
film flow distribution in the fuel rod bundle, so that the spacer’s geometry has a
strong effect on thermal hydraulic characteristics of a Boiling Water Reactor (BWR)
such as the critical power and the pressure drop in the fuel bundle.

In this study, the effects of spacer shapes on droplet deposition and entrainment
were investigated mechanistically on the basis of experimental information. Three
mechanisms; drift flow effect, run-off effect and narrow-channel effect, were
modeled by being picked out from a physical phenomenon. First, the droplet
deposition velocity profile equation was obtained from the axial velocities in both
channels by calculating the pressure balance in both the wider and narrower channels
split by a spacer. Second, a liquid film deposition phenomenon, which forms on the
surface of a spacer by a droplet deposition that was formulated considering the drag
force obtained from the velocity profile equation. Third, a liquid film flow limitation
model was derived from the momentum conservation equation of the liquid film
phase in the field near the spacer. Local pressure drop was modeled for various
spacer shapes made for closing the momentum equation.

Liquid film flow characteristics were experimentally investigated in a circular
channel with ring-type spacers using air and water as test fluids in order to compare
with the analytical results that introduce the mechanistic spacer model.

The proposed model explains well the experimental results of liquid film flow
rates and thickness carried out in reference to the spacer thickness and the gap
between the channel wall and the spacer. Analytical results showed drift flow and
run-off effects became 80~85% and 15~20% in droplet deposition amounts,
respectively.




