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ABSTRACT

The formation of liquid droplets in the low pressusteam turbines has devastating
impacts on the turbine adiabatic efficiency and alauses the mechanical damage of
blades due to the occurrence of severe erosionopi&mon. Previous investigations have
shown that the injection of steam can decreasddliopass fraction as well as the size of
the averaged radius of droplets. To exploit the imam potentials of this method, the
optimization of injection variables is necessany.the present study, the numerical
solution of wet steam flow by the injection of h&ieam within convergent-divergent
nozzles together with a multi-objective geneticoaiiipm method are used to evaluate the
appropriate injection parameters. It is concluded to reduce liquid droplet size by 66%
and liquid mass fraction by 13%, an injection stdbow rate of 4% of the main stream
flow rate with a temperature 1.8 times of inletastetemperature is required. Such a
reduction of liquid droplet size has an enormoudeatfon lowering the erosion damages
of blades. Furthermore, the injection drives thopill droplets away from the solid
boundaries, which is also expected to reduce tlssiple mechanical damages to the
blades and the casings of turbine.
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1. Introduction

Steam turbines play a major role in power and gnarglustry; therefore, any

development in their efficiency and performanceesaeosts of power generation. In
order to meet this target, loss has to be reduCe@. of the sources of loss in steam
turbines is the formation of two-phase flow in tlast stages of low-pressure steam
turbines, which also causes mechanical damage eédblddes of the last rows. Any
improvement in the last stages of low pressurenstéarbine causes a significant
increment in the entire cycle efficiency[1].
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