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Introduction

2

 Sheet fragmentation and atomization.

 Fragmentation is desirable in spray  formation and undesirable in curtain 

coating.

Fig. Photograph of a bursting soap 

film (Savva and Bush (2009))
Fig. Photograph of a bursting 

bubble (www.flickr.com)
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Dupré (1867)

Ranz (1959) The retraction velocity is less than that 

predicted by Dupré’s formula.

Taylor (1959), Culick (1959)

McEntree & Mysels (1969) Experimentally verified the Taylor-Culick
velocity.

Debrégeas et al. (1995) Rupture of polymeric films; No rim formation 
and exponential hole growth with time.

Brenner and Gueyffier (1999), Savva and 
Bush (2009)

Absence of rim can be a result of pure 
viscous effect.
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Bingham model ( Bingham (1922)) : 1
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Deformation rate,

Regularized version of Bingham model ( 
Allouche et al. (2000), Frigaard et al (2005)) : 1 ,
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0;  c is volume fraction and is 1 for fluid 1 and 0 for fluid 2

(1 ),           (1 ).

j
j

c c
u

t x

c c c c     

 
 

 

     

Characteristic shear rate
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Characteristic viscosity
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Viscosity

Governing equations:
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Non-dimensional Parameter Range

Oh 0.1-10

Pl 0-0.9

10
0 /L h

Grid cell size = 310 h 
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Optimization of infinite viscosity :
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0.1Oh 
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Momentum balance
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Assumption: 

Mass of the blob = 02 ( ( ))mh L x t 
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1 , 0.1Oh Pl 
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1 , 0.1Oh Pl 
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1 , 0.5Oh Pl 
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1 , 0.5Oh Pl 
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10Oh 
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10 , 0.5Oh Pl 
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10 , 0.5Oh Pl 
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