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Numerical simulation of swirling flow characteristics of supersonic
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Abstract: Supersonic swirling natural gas separator is a revolutionary gas conditioning technology compared with traditional
low-temperature separation. In supersonic swirling separator, while the gas stream passing through Laval nozzle, the gas
stream forms supersonic low-temperature stream with small liquid droplets because of adiabatic expansion effect of nozzle.
The gas mixture enters the wing section and turns into swirling flow from axial flow by the action of supersonic wing, and then
gas and condensed liquid drops are separated in the drainage section. The supersonic wing is a key component of supersonic
swirling separator. Deltaic plate supersonic wing was designed. By using CFD software, the supersonic swirling flow field was
studied, and the distributions of the temperature, pressure, Mach number in the wing section and tangential velocity along
longitudinal section were analyzed. Supersonic swirling characteristics of gas in the wing section were determined. The results
show that the gas in the supersonic wing section can always maintain supersonic velocity. The Mach number in the wing sec-
tion outlet is 1.4 and there is no shock wave before the wing section. The maximum swirling accleration is 572000 g. The gas-
liquid separation of supersonic gas can be realized well.
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