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Table 1  Properties of seawater droplets and air
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density p / (kg/m*) dynamic viscosity u /(Pa-s) surface tension F' /(N/m)
seawater 1021.53 9.63x1072
0.072 81
air 1.225 1.834x107°
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Numerical Simulation of Seawater Droplets
Collision in Gaseous Environment

LIANG Wei, QI Xiaoni, YIN Qiang, ZHAO Qiang
(School of Transportation and Vehicle Engineering, Shandong University of Technology
Zibo, Shandong 255049, P.R.China)

Abstract: Numerical simulation of binary collision between equal-sized seawater droplets was
conducted with the VOF method, to reveal the mechanism and the influential factors for colli-
ding seawater droplets in the seawater shower cooling tower. Veracity of the numerical models
was firstly validated with the experimental results of Qian. The binary collision of equal-sized
droplets were simulated with various Weber numbers and impact parameters under room tem-
perature and pressure conditions. The Weber number ranged from 0.5 to 200 and the impact pa-
rameter ranged from O to 1. The simulation gave 3 different types of outcomes: coalescence, re-
flexive separation and stretching separation. The results show that the critical Weber number of
head-on collision between coalescence and reflexive separation is 22. The We-x diagrams of vari-

ous collision regimes of seawater droplets were also obtained.

Key words: seawater; droplet collision; VOF method; adaptive mesh method
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