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Abstract : The steam generator in a nuclear power plant should provide high quality steam to the turbine
for better efficiency and stability. For this purpose, a steam separator is installed in the steam generator to
manage the quality of the steam. In this study, computational fluid dynamics (CFD) technique was carried
out to analyze the flow phenomenon of the swirl-vane type steam separator. When the steam enters the
swirl-vane separator with droplets, it is affected by the centrifugal force. Some of the droplets are attached
to the riser wall, some pass through the outlet (bypass and the downstream pipe) and the remaining droplets
enter the next separator. A Lagrangian particle model was used to simulate the behaviors of steam and
water droplets. The results show that the removal of the droplets depend on the size of the droplets. When
the droplet size is small, it is removed by the outlet. In particular for the droplet size of 0.01 micron, over
75% of them are removed. When the droplet size is large, it is collected on the wall. In particular for the
droplet size of 50 micron, over 95% of them are collected on the wall. Thus, the performance of the
separator decreases as the droplet enters the next separator directly before being collected on the walls or
on the outlet if the length of the riser above the swirl-vane is short.
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Fig. 2 Swirl-vane steam separator domain
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Fig. 6 Water droplet pathline
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Fig. 9 Pressure distribution along the centerline
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