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Abstract: In view of the excellent performance of the supeis separator fonatural gas
dehydration, a new type of natural gas liquefactmocess using the Laval nozzle is
proposed in this paper. Theoretical and numeritatliss of the supersonic flow and
liquefaction process of the methane-ethane bingstem in this nozzle are carried out. The
effects of the inlet temperature, inlet pressuegkipressure and component composition on
the liquefaction process are analyzed. The ressiitsw that the critical liquefaction
temperature and pressure of the methane-ethaneylsyatem decrease under low inlet
temperature or high inlet pressure conditions dmel tange of the liquid phase region
increases, which promotes the liquefaction procésth the increase of the back pressure of
the nozzle, the position of the shock wave movesdaod and the liquefaction environment is
more completely destroyed. For a multi-componentunah gas, in which the heavy
hydrocarbon content is high, natural gas is mos#yehquefied using the Laval nozzle. The
liquefaction efficiency range of the newly designkgliefaction process with the Laval
nozzle are 0.0795-0.1321 (HYSYS results) and 0.G¥1805 (MATLAB results) when the
inlet pressure of the process is 2-5 MPa. The romobre easily achieves liquefaction
compared with a throttle under the same conditions.
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1 Introduction
A supersonic separator combines expansion coolim centrifugal separation in a

single compact device with no chemical requiremét It has been introduced to treat
natural gas for condensing and separating water sy hydrocarbons due to its
advantages of being smaller, lighter, and less isipe as well as having fewer emissions
than the conventional dehydration technology [2-Bhe first team known to carry out

research on supersonic separators was an engigegonp from the Netherlands named
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