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Optimization of Evaporative Cooling Process by Joint

[ Abstract ]

Design of Discovery AIM and Ansys Fluent

[Qian Wen Liu]

[Spraying Systems (China) Co., Ltd, 201612]

In the application of spray evaporative cooling, how to select and position spray nozzle(s)
are the key factors. Layout of spray nozzle(s) depends on the flow of flue gas in the cooling
tower. Therefore, understanding and organizing the flow field in the cooling tower is the
prerequisite to solve the problems related to spray evaporative cooling. Comprehensive and
reliable results can be obtained by using Ansys Fluent, which conduct a set of simulation

from single gas flow to multiphase injection flow. The simulation process needs a good
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computational resource, and it is also time consuming. The purpose of this research is to
accelerate the design cycle by introducing Discovery AIM into the traditional Ansys Fluent
analysis process. In some spray cooling applications, the inlet flue gas contains dust
particles or acid species, improper nozzle layout will cause dust particles to stick onto side
walls leading to dust lumping, or acid dew condensation resulting tower wall corrosion. For
such applications, CFD can be used to visualize the internal gas flow to identify the location
of swirling zone and minimum recirculation zone volume to expectation. Spray nozzle(s)
need to be carefully arrayed to avoid the whole spray plume entering the swirling zone. This
research aimed at a real engineering project, is to design the layout of perforated bars by
Discovery AIM to organize the gas flow, and then use Ansys Fluent to optimize the spray
nozzle positioning. Introducing Discovery AIM into Ansys Fluent numerical analysis process

can give out meaningful results meanwhile reduce simulation time effectively.
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