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Characteristics Analysis of Droplet Phase Transformation

during Moving in Swirl-vane Separator

ZHAO Fu-long, BO Han-liang”
(Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 100084, China)

Abstract: To investigate the characteristics of the droplet phase transformation during
moving in the swirl-vane separator and the influence of the droplet phase transformation
on the steam-water separation performance within the steam-water separator of the
AP1000 steam generator, a phase transformation model for single moving droplet was
developed. The steam-water separation efficiency and the pressure drop were obtained
by using the Euler-Lagrange approach based on the three-dimensional geometric model
of the swirl-vane separator. The analysis of the influence of the droplet phase transfor-
mation on the separation performance and the radius variation of different sizes of drop-
lets was conducted. The results indicate that the separation efficiency and the pressure
drop increase rapidly with the steam velocity. In addition, the radius variation percent-

age of the smaller droplet is greater during the moving and evaporating process in the
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swirl-vane separator, which leads to the more likely change of the motion trajectories,

the increasing probability to escape from the separator, and the smaller separation effi-

ciency. Besides, the influence of the droplet phase transformation on the separation per-

formance can be negligible under the actual operation conditions. The calculation results

can provide theoretical basis for the further investigation of the separation performance

and guide the design of the steam-water separator.

Key words: swirl-vane separator; steam-water separation efficiency; droplet; phase

transformation during moving; pressure variation
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Fig. 1 Schematic of AP1000 swirl-vane separator
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Table 1 Steam velocity at inlet of swirl-vane separator under different power loads

W5 /% w/(mes ) P fufe/ % u/(mes 1) P fufei/ % u/(me+s™ )
1 10 0.51 4 30 1.53 7 80 4. 09
2 15 0.77 5 50 2.55 8 100 5.11
3 20 1.02 6 60 3. 06 9 120 6.13
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Fig. 3 Separation efficiency and pressure drop of separator with steam inlet velocity
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