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Flow characteristics of gas-liquid two phase flow in supersonic
swirling separator
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Abstract : Numerical simulation of particle collision process of gas-liquid flow in the supersonic swirling separator was per-
formed with Eulerian-Lagrangian model. In the numerical calculation, the RNG k-& model was used to simulate gas-phase
flow and the discrete phase model (DPM) was used to trace moving tracks of liquid particles. The axial distributions of the
static pressure in the supersonic separator were numerically and experimentally investigated using the wet air as media. The
numerical results agree well with experimental data. The computational results show that gas expands in the supersonic nozzle
to supersonic velocities resulting in low temperature (about =70 °C') , which leads to the nucleation and condensation of water
and hydrocarbons, followed by growth of liquid droplets. The swirling motion is generated by the vanes at the entrance of the
nozzle. The swirling strength increases strongly due to the contraction of the central body. Under the great centrifugal field
(300 000g, g is the acceleration of gravity) , very few liquid droplets goes into the diffuser with dry gas, and the most of lig-
uid particles are adsorbed on the wall of swirling separation part or enter into the drainage pipe immediately. So the gas-liquid
separation was achieved.
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Fig.2 Comparison of numerical results

with experimental data
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Fig.3 Axial distribution of static temperature

and tangential velocity
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Fig.4 Liquid particles trajectories in supersonic separator
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