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Abstract: Natural gas produced by a gas well usually contains a certain amount of liquid, which will not only block the pipelines and
valves and affect the accuracy of the flowmeter, but also corrode the equipment, pipelines and instruments. Besides, it is easy to cause
vibration to damage the pipeline structure, which ultimately impacts the life and safety of gathering and production pipelines. Therefore,
it is necessary to perform gas—liquid separation on produced fluids as soon as possible. Based on the working conditions of produced
fluids in actual oil and gas fields, this paper designs a double-inlet gas-liquid separator. In addition, the flow field distribution and
separation characteristics in the separator are numerically simulated by using the Euler multiphase flow model, coupled with the standard
k—e turbulence model. And the following research results are obtained. First, due to the existence of double inlets, the turbulence intensity
at the inlet of the separator is smaller and the flow is relatively stable, which can increase the stratification degree of the gas—liquid
mixture at the inlet and reduce the returning gas flow in the lower part of the separator, so as to reduce the liquid carrying capacity at the
gas outlet. Second, when the droplet size at the inlet is larger than 0.1 mm, only a tiny amount of gas flows away through the liquid outlet,
so as to achieve good separation effect. Third, with the decrease of the split ratio, the liquid volume fraction at the liquid outlet increases
rapidly, while that at the gas outlet increases slowly. Fourth, the change of the liquid volume fraction at the inlet mainly affects the gas
purity after separation, and has little effect on the liquid purity after separation. It is concluded that in the process of actual application,
for the incoming working condition with small droplet size, no matter how the liquid volume fraction at the inlet changes, it is necessary
to adjust the split ratio to be less than the liquid volume fraction at the inlet, so that the liquid level is slightly higher than the liquid outlet
and consequently improves the gas—liquid separation effect.

Keywords: Gas-liquid separation; Double-inlet; Droplet size; Split ratio; Liquid volume fraction; Multiphase flow model; Turbulence
intensity
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