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Abstract

Two-phase viscous wet-steam flows containing liquid droplets are important in many
scientific and engineering applications such as the flow through the stages of low pressure
steam turbine. The primary superheated vapor expands and enters the two phase region, but
due to rapid expansion of steam, thereisalag in condensation, thisfluid is called supercooled
vapor. This situation continues to the Wilson point, where the supercooled steam cannot exist
any longer, in this state the vapor starts nucleating and by occurance of condensation shock,
returens to the equilibrum condition. During this phenomena the subcooled vapor loses its
latent heat and liquid droplets with small diameters are formed. In this paper, the viscous wet-
steam flow in a turbine cascade is numericaly investigated two-dimensionally. The
nucleation and droplet growth equations are combiend with conservation laws and solved by
Jameson’ s time marching finite-volume method. The modified Classical nucleation theory is
used for modeling the homogeneous nucleation. There are good agreements with the
experimental results for the surface pressure distributions and@lso for the size of the droplet at
a given location downstream of the cascade. Using the viscous numerical method made it
possible to obtain the skin friction coefficient, displacement thickness and velocity profiles of
the wet-steam flow within the boundary layers.



