Wet-Steam Turbines (Non-Equilibrium CFD Methods, Wetness Losses, etc)

The prediction of water formation and movement in steam turbines and the effects of departures from
thermodynamic equilibrium on the turbine performance provide some very difficult problems in
turbomachinery. The subject is important because so much of the world’s electricity is generated by
steam turbines in power stations. It has been known since the 1920s that the water (mainly submicron-
sized fog droplets) causes a large loss of turbine efficiency and research over the years has produced a
good understanding of the phenomena involved. Rather less progress has been made in terms of useful
design information but modern computational ability holds the promise of major advances. There are
publications on the following topics and more details are provided in the review Weét-Steam Research
at Cambridge, 1980-1995

e CFD for steady and unsteady non-equilibrium flows [1982, 1984a-c, 1985, 1992, 1993, 2011].
o Designer equations of state for CFD calculations [1988a].

e Wake-blade interactions and their effect on nucleation in turbines [1994].

e A transonic wet-steam cascade experiment [1996].

e Interpretation of pitot measurements in wet-steam flows [1997].

e Liquid transport in turbines — establishing the link between fog droplet and coarse water
measurements via theories of droplet deposition [1988Db].
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