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Numerical simulation of expansion rate on two-phase wet steam flow with

spontaneous condensation
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(1. Department of Power Engineering, North China Electric Power University, Baoding 071003, China; 2. China
Electric Power Regulatory Commission, Beijing 100700, China)

Abstract: A model for calculating wet steam flows by assuming zero inter-phase speed slip has been derived based
on the classical nucleation and droplets growth theory. A numerical simulation of thermal non-equilibrium transonic
two-phase flows in a nozzle with spontaneous condensation is performed and the parameter profiles of wet steam
along the axis is described. The position of rapid condensing can be predicted. The results show the effects of the
expansion rate on subcooling. water droplets status and pressure shock waves, which is related to the wetness loss

coeflicient of steam turbine.
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Fig.1 Wet steam flow with spontaneous condensation in
1-D nozzle
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Fig.2 Effects of the expansion rate on spontaneous
condensation
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