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Study on the Hydrodynamic Performance of Swirl Bubble-Cap

YUAN Huixin, MO Nixu, FU Shuangcheng, ZHOU Faqi, WANG Weipeng

(School of Mechanical Engineering and Rail Transit, Changzhou University, Changzhou 213164, Chi-
na; Jiangsu Key Laboratory of Green Process Equipment, Changzhou University, Changzhou 213164,
China)

Abstract; The mist entrainment even flooding would unavoidably occur in traditional towers. There-
fore, swirl bubble-cap is proposed, which would be expected to reduce the mist entrainment based on
the principle of swirl coalescence and centrifugal sedimentation. In this paper, CFD numerical simula-
tion is used to explore the hydrodynamic performance of swirl bubble-cap, including pressure drop and
phase separation performance. The coalescence effect of the ratio of the average particle size at the
outlet to the inlet is used to evaluate the phase separation performance. Firstly, the reliability of the

simulation was verified with the pressure drop data tested. The RNG k¢ model was used to deal with
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turbulence, the Euler-Euler model to deal with gas-liquid two-phase flow, the PBM model to consider
the coalescence and breakage of droplets. Results showed that the pressure drop increased with the in-
crease in feed flowrate, the coalescence effect increased with the increase in feed flowrate and then lev-
eled off with further increase in feed flowrate, increased with the increase in droplet concentration and
decreased with the increase in droplet size.
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