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Optimization Analysis on Supersonic Shock Atomization Nozzle for Gas Wells
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Abstract: In order to solve the problem of liquid accumulation in the wellbore of Sulige gas well, a simulation experiment study was
carried out by using computational fluid dynamics simulation analysis method, combined with laser flow experimental measurement
technology, centering on numerical optimization analysis of atomizer and its placement position, and indoor test of atomizer flow
channel. Aiming at the nozzle configuration of shock atomization drainage gas recovery, Bezier curve modeling method was used to
parameterize the nozzle configuration. The automatic optimization platform based on Fluent/Matlab co-simulation was used to optimize
the nozzle shape in different experimental environments and field conditions, and a supersonic shock atomization experimental system
was established. The atomization speed and particle diameter of the optimized atomizer and two conventional atomizers were experimentally
studied by using the particle shadow image testing technology. Comparing the results of numerical simulation analysis, it shows that the
study of numerical calculation model, turbulence model, boundary conditions and so on can accurately simulate the internal flow
characteristics, atomizer nozzle for subsequent experiment provide a better appearance, also to choose the right nozzle under different
working condition of gas Wells shape provides reference.

Keywords: liquid accumulation in gas wells; The drainage gas recovery; supersonic atomization; fluid mechanics; particle

size measurement
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Fig.2 Schematic diagram of supersonic nozzle
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Table 1 Field data statistics of Sulige gas well
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