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Main research themes and their characteristics

[Numerical analysis study of droplet behavior in mist flow and

annular mistflow ] © Droplet
e Liquid Film
+ Liquid Film(Exp.)
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Annular mist flow and mist flow are important flow regime in loss of coolant accident and severe
accident. So droplet behavior in these regimes has been studied by many researchers, but only
correlations have been developed by experiments which were carried out under limited conditions.
We introduced numerical analysis method of droplet behavior for droplet turbulent diffusion and
droplet deposition. We developed many models for droplet numerical analysis method, for example,
droplet-turbulent eddy interaction model. We verified the model accuracy using droplet experimental
database. Furthermore for liquid film dryout analysis, we developed droplet behavior model .
considering droplet entrainment from liquid film. We also developed the model considering the effect 0.5 1
of obstacle. So we demonstrated the possibility of nuclear fuel critical heat flux analysis under spacer Z Position (m)
grid condition
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Fig1. Droplet and Liquid Film Flow analysis with
obstacle

[Post-dryout heat transfer analysis based on droplet behavior]

Post-dryout heat transfer mechanism is very important one which is observed in many industrial
appliances. Accurate wall temperature prediction in post-dryout condition is essential to thermal steam
design. So accurate post-dryout heat transfer model improves BWR fuel thermal performance. hye,\

Interaction between
droplet and eddy

Many correlations for poet-dryout heat transfer were developed but reliable correlations have not
been developed yet. The reason of these situation is that post-dryout heat transfer includes many
complicated heat transfer phenomena and that droplet and steam are in non-equilibrium condition.
We introduced Eulerian-Lagrangian method in which many droplets trajectories are calculated and in
which the interaction between droplets and flow-heat field is considered. So we could demonstrate
the possibility of this method which can predict steam and droplet temperature in post-dryout
experiments.
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Fig.2 Post-dryout heat transfer mechanism
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