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Numerical simulation of the onset of droplet entrainment
in annular flow by particle-grid hybrid method

GUO Yun', ISHIWATARI Yuki®, IKEJIRI Satoshi’, OKA Yoshiaki’

(1. College of Nuclear Science and Technology, Harbin Engineering University, Harbin 150001, China;
2. Nuclear Professional School, The University of Tokyo, Ibaraki 3191188, Japan)

Abstract: In this paper the particle-grid hybrid numerical method is used to investigate the onset of droplet
entrainment in annular flow. The flow field is solved on the grid and the motion of fluid film and droplet is
solved by particles. Under large density ratio between gas and liquid the critical velocities of droplet
entrainment for different flow directions, viscosities and fluid film thicknesses were obtained. The results are in
good agreement with classical correlation. This method provides valuable references and guidelines for further
study of the two-phase flow in nuclear reactor accident.
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1 M 1~739.7 1.81e -5 ~9.16e-5 0.017 6 0.16 0.12 18.2 20.4
2 FMEHME 1~739.7 1.81e-5~9.16e-5 0.017 6 0.24 0.12 18.6 17.5
3 SEEMm b 1~739.7 1.81e-5~9.16e-5 0.0176 0. 40 0.08 15.6 16. 8
4 EHI 1~739.7 1.81e -5 ~9.16e-5 0.0176 0.56 0.03 20.3 21.2
5 IK 1~739.7 1.81e =5 ~9.16e-5 0.0200 0.24 0.22 16.9 15.4
6 IK 1 ~739.7 1.8l1e -5 ~5e-5 0.020 0 0.24 0. 20 20. 4 17.4
7 IK- 1~739.7 1.81e =5 ~20e -5 0.020 0 0.24 0.32 19.3 14.9
8 IKAF- 1~739.7 1.81e =5 ~50e -5 0.020 0 0.24 0.16 16.7 21.1
9 K- 1 ~739.7 1.81e =5 ~150e -5 0.020 0 0.24 0.12 16.3 26.9
10 K- 1~739.7 1.81e -5 ~3e-5 0.020 0 0.24 0.17 13.0 19.2
11 IK - 1~739.7 1.8le-5~7e¢-5 0.020 0 0.24 0.20 18.2 16.2
12 IKF- 1.2 ~998.2 1.81e -5 ~0.001 0.072 8 0.24 0.36 21. 8 26.6
13 IKF 1.2 ~998.2 1.81e -5 ~0.001 0. 050 0 0.24 0.15 17.1 31.0
14 IK- 1.2 ~998.2 1.81e =5 ~0.001 0.030 0 0.24 0.15 15.8 25.3
15 IK 1.2 ~998.2 1.81e -5 ~0.001 0.020 0 0.24 0.14 15.8 21.6
16 IKAF 1.2 ~998.2 1.81e -5 ~0.001 0.0100 0.24 0.12 13.6 17.6
17  45°J8 | 1.1 ~998.2 1.81e -5 ~0.001 0.030 0 0.24 0.24 17.2 22.6
18  45°mm | 1.1 ~998.2 1.81e -5 ~0.001 0.030 0 0.40 0.31 11.7 17.4
19  45°[4) |- 1.1 ~998.2 1.81e -5 ~0.001 0.030 0 0.56 0.40 11.2 13.7
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