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Highlights 

 We report detailed numerical simulations of swirling liquid atomization by using a recently 

developed mass conservative level set method. 

 Through comparing the sheet thickness, the breakup length and the cone angle, the numerical 

convergence of the global characteristics of the swirling two phase flow has been obtained. 

 The numerical results show that turbulent inflow can induce liquid sheet breakup near the 

nozzle exit, reduce the stiffness of the liquid sheet, and lead to the statistically homogeneous 

distribution of small-scale liquid structures in the radial direction. 

 Compared with the single-phase jet, the two-phase jet exhibits the chaotic velocity filed 

downstream that can enhance the mixing of droplets and ambient gas, and the precessing 

vortex core (PVC) is not observed in the center of the two-phase jet. 

 The preferential alignment of 
i  with the intermediate strain rate indicates that the 

fluctuating velocity in the recirculation zone is statistically similar to isotropic turbulence. 
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