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ABSTRACT

A supersonic separator is a cutting-edge technology that swirls the flow and induces temperature difference to dehydrate

natural gas. Since the geometrical configurations of blade considerably affect the performance of a supersonic separator,

thermal-flow fields should be thoroughly investigated. In this study, the swirling performance and consequential thermal effects

of a supersonic separator were numerically investigated using the commercial computational fluid dynamics (CFD) code,

ANSYS CFX. The streamline, velocity, pressure, and temperature distributions were graphically depicted with various types of

the blade. Moreover, the pressure loss coefficient and swirling intensity were presented to evaluate the performance of a

supersonic separator.
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Fig. 1 Schematic of the supersonic separator
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Fig. 2 Geometrical configurations of the stator in a supersonic separator
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Table 1 Results of the numerical analysis
Swirling intensity |Pressure loss coefficient
Case| Blade type Relative Relative
Value |difference| Value difference
[%] [%]
1 | NACA0012 | 0.17399 10.2 0.27982 0.6
2 | NACA2412 | 0.18333 53 0.28366 -0.7
3 | NACA1408 | 0.19367 0.0 0.28156 0.0
4 E186 0.14202 26.7 0.28349 -0.7
5 Mi3 0.18858 2.6 0.2812 0.1
6 AGI16 0.15936 177 0.2825 -0.3
7 | NACA2415 | 0.17236 11.0 0.28337 -0.6
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Fig. 6 Flow fields around stator
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Fig. 7 Y+ value distribution of the reference model
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