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Breakup process of the falling liquid

Keshavarz et al. 2015
Journal of Non-Newtonian Fluid 

Mechanics(예시)

prepared by
Mr. Daehyun Choi



Kelvin-Helmholtz instability

Air-assisted atomization

Marmottant & Villermaux 2004, 
Journal of Fluid Mechanics

Jarrahbashi et al. 2016,
Journal of Fluid Mechanics

Pressurized atomization

airwaterair water water water

Flapping liquid sheet

Bremond et al. 2007, 
Journal of Fluid Mechanics
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Kelvin-Helmholtz instability

Keshavarz et al. 2015,
Journal of Non-Newtonian Fluid Mechanics

Air-assisted atomization of 
polymer solution

Pressurized atomization of 
superheated carbon dioxide 

jet
airliquidair

Engelmeier et al. 2018,
Experiments in Fluids



Rayleigh-Taylor instability

Choi & Park 2021,
submitted

Air-assisted atomization

Marmottant & Villermaux 2004, 
Journal of Fluid Mechanics

airwaterair

airwater

Air-assisted atomization 
using the dual-nozzleair
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Rayleigh-Taylor instability

Keshavarz et al. 2015,
Journal of Non-Newtonian Fluid 

Mechanics

Air-assisted atomization 
of polymer solution

Air-assisted atomization

Varga et al. 2003,
Journal of Fluid Mechanics
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Rayleigh-Plateau instability (High weber number)

Shinjo & Umemura 2010,
International Journal of Multiphase 

Flow

Breakup of a ligament at the pressurized 
atomization (DNS simulation)

Breakup of a ligament at the air-assisted 
atomization (water & air)

airwaterair

Marmottant & Villermaux 2004, 
Journal of Fluid Mechanics

(virtual liquid & gas)

Arrows indicate the breakup point due to the instability



Rayleigh-Plateau instability (Low weber number)

Grubelnik & Marhl, 2005,
American Journal of Physics

https://www.youtube.com/watch?v=9OO
ZQxmYnmo

Breakup of the falling water column Breakup of the falling water column



Rayleigh-Plateau instability (Low weber number)

Image credit:
N. Morberg)

Sattler et al. 2012,
Physics of Fluids

Breakup of polymer solutionBreakup pattern from the falling tap water

https://nn.wiki
pedia.org/wiki/
Irritasjon
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https://www.flickr.com/photos/morberg/4019604282/in/photostream/


Rayleigh-Plateau instability (liquid sheet)

Collision of laminar jets : fishbone structure

Bush & Hasha 2004, Journal of Fluid Mechanics Bremond & Villermaux 2006, 
Journal of Fluid Mechanics

Impacting jets in the combustion 
chamber of the gas generator


