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Abstract

One of the most important functions of two-phase flow is flow in blades of
vapor turbine. After passing of superheated vapor through turbine blades, at
low-pressure stages, vapor changes into two-phase state and liquid droplets
appear. The appearance of liquid phase cause different losses including
mechanical, thermodynamic and aerodynamic losses and then, turbine
efficiency decreases.

Flow in vapor turbines is usually simulated with a convergent-divergent
nozzle. Dry vapor enters converging section and remains dry in this section.
In diverging section, vapor becomes supersonic and expands to saturation
state but, it can't be liquid because of highness of flow velocity and then,
supercooled vapor is produced. The supercooled vapor starts to nucleate at
Wilson point, so liquid droplets appear. The latent heat due to vapor
condensation first is added to the droplets and next, is rejected to the vapor.
This matter cause a condensation shock and entropy increase in the flow. The
shock position depends on various parameters such as inlet conditions,
friction factor, condensation coefficient, nozzle geometry and state and
nucleation equations.

In this thesis, new equations of state (for both superheated and supercooled
vapor separately) and also new equations for thermophysical properties of
water (based on ASME steam tables-2006) are used in solving the flow and
relevant results are compared with previous results (based on virial egs.). It is
cleared that at inlet stagnation pressure and temperature below 1.5 bars and
400 K, ASME egs. are better for simulating two-phase flow. Also in order to
investigate the effect of nucleation equation on two-phase flow, two different
nucleation equations (standard and Wolk eqs.) are campared with each other
and it is determined that the standard nucleation equation with appropriate

corrections has better adjustment with reality.
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