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Compressor is a very important part of power producing gas turbine system. Compressor compresses air before the combustion
chamber. During a hot summer day, air is heated and expanded, for which compressor load is increased. When compressor load
is increased, the power production is decreased. There are a few ways to minimize the power reduction, one of which is to spray
water before the compressor bell mouth. Due to the presence of water particle, air gets more saturated and its temperature keeps
dropping, which results in power enhancement. The presence of water particle introduces a number of physics, e.g. evaporation of
water particles, coalescence and break-up of droplets, drag force and heat transfer between the air and water particles, erosion in
the compressor blades due to water particles etc. Discrete particle method is used to model the wet compression, which treats air as
the main fluid and water particle as the discrete phase. Lagrangian method is applied to characterize the discrete phase, where each
particle is tracked individually. Evaporation of water particles is governed by the saturation temperature and pressure relationship,
which is supported by most of the commercial CFD software. Coalescence can be modeled in many different ways and some of the
renowned models are built-in in most of the CFD software. Taylor analogy breakup method is used to model the breakup of the
droplets. Drag force and heat transfer are modeled by the response time (Time taken by the water particle to match the velocity of air)
of water droplet. Regarding erosion, most of the CFD software has built-in solid particle erosion model, which are little different from
the liquid particle. User defined function needs to be developed to model the appropriate model. This purpose of this presentation is
to demonstrate the above mentioned droplet dynamics in CFD software.
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