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Investigation of the Effects of Droplet Coalescence on the Wet Steam Flows

E. Lakzian S. Shaabani

Abstract Condensing flows in nozzles and blades of steam turbines have always been the subject of
many studies. Creation of liquid phase in vapor causes significant changes in the flow. Sudden release of
latent heat in supersonic steam flow due to nucleation of liquid droplets and phase change causes the
important phenomenon of condensation shock. Modeling of such flows is complex because the vapor gets
out of equilibrium and becomes super-cooled then turns into liquid phase. However, there are still many
uncertainties. One of the items that can complete the modeling of such flows is coalescence or
combination of liquid droplets. A suitable coalescence model is added to the adiabatic 1D analytical
method for the first time in this research. In supersonic convergent- divergent nozzes which the flow
expands from a static source uniformly, there are factors of occurring coalescence like turbulence but
they are limited. In this research, coalescence is simulated in three converging- diverging nozzles by
using Prince & Blanch’s model. Pressure ratio and droplet radius are compared with experimental result
and showing a good agreement. Considering coal escence in these three nozzles shows that the radius of
droplets are increased and approaching to experimental data.

Key Words Condensing flows, Coalescence, Convergent-divergent nozzle, Radius of droplets
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