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An Investigation of Condensing Steam Flow in a
Turbine Cascade with Injection of Water Droplets at
Inlet

A.R. Teymourtash, M.R. Mahpaker, E. Lakzian
ABSTRACT

During the course of expansion of steam in a Laval nozzle and a cascade of turbine, the state path
crosses the saturation line; the steam first supercools and then reverts to equilibrium through the
spontaneous formation of droplets or condensation shock, which causes aerodynamics and
thermodynamics losses. In this way by formation of droplets and so reducing Gibbs energy, equilibrium
is reached. This paper describes a two-phase model and provides an approach for including spontaneous
homogeneous nucleation. In order to solve conservation equations, coupled with the equations of
formation and growth of the droplets, a 2-D time-marching solution scheme with Baldwin-Lomax
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turbulence model, was used in this study. Pressure distribution and droplets size in a Laval nozzle and a
turbine cascade are predicted and compared with empirical results. In the strength of validation, the effect
of injection of water droplets into the steam flow in order to control the intensity and location of
condensation shock is considered theoretically. A converging nozzle is used to producing droplets at inlet
of turbine cascade. The results illustrate that wet steam at inlet of a turbine cascade weakens or delays the

condensation shock in the passage of the blades.

KEYWORDS : Supercooled, Nucleation, Condensation Shock, Wet Steam, Jameson, Baldwin-Lomax,

Injection of Droplets.
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