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1- Ligament
2- Satellite drops
3- Plateau Rayleigh instability
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1- Liquid bridge
2- Multiple periodic bifurcations
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1- Newtonian fluids
2- Pinch point

3- Break-up

4- Singularity

5- Shi

6- Kowalewski

7- Rupture

8- Micro-satellites
9- Eggers
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1- Navier-Stokes
2- Reynolds number
3- Inertial-viscous regime
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1- Bond number
2- Capillary time
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1- Wilkes
2- Limiting length
3- Overturning
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1- Non-Newtonian fluids
2- Shear-thinning
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1- Mun

2- Poly(ethylene oxide)

3- Apparent extensional viscosity
4- Low-velocity

5- Extensional thickening

6- Beads-on-a-string

7- Relaxation time

\f



GlS Sl 5l IS o ol g il coil b Sl eV (sl DV Tes !

5 mee Llas LgLaui.,gLo)‘T 5o gl rals cpl les 37 &l mle e jo LS glads
23,5 s I32me Al o a1y lodkd islas Seelus ol oo LVA 5 VY] cdlonss oanlice
B (g al> se 53 s L Cel (s Pl o] Lae &5 jeSmy i LT o
Al e 15 5 WS o Dlis Jolone 40 39350 (6 penh (sladsy LS 5l aS Wil WSl S
b Ol on 5500) 3 gt apin SlatS la il g (5 penhy laatl, (RIS 45 59b e ()8
o 4l o Iv] s e jeking sl i o)bgo g 28,5 Hlai o i ce I by (e ],
S5 5 Jelome o)y plas b g whise SRl aled jabar loy Gl b pladkd glad (Ssl

DVAL 518 ogSae ala,
N

Ryin = (%) exp (3_—/{;) -1
gleis Ry g ol SVl Jooo G sl Jlow 15 5l als, daseine yloy Ag o¥-Y) dolas o
Lol e Liwlaz slaiolesl o olal Slbo o lox 5l o ledl

Slllae by 5 o5 loceryl b (Hes @D Gol> (38, ok Jole niz Sl
35 se IS8 o1 5l ey o5 GLOLS ad 000t g o)kd St 0)ly0 Jlow 5 calSalesl
(LS BT Jalis 4515 (5970 slag,s Jobes VA1 Ty g Wiz Y g V8] cenlass 5 000
los S oy Cenl Jlow wy Jl o oledd SIS 50 (e ul 5 Jl (25 el 1S

S g oS o b Jlowl Sl SV I laegaze 625,50 L V] )Sen 5 0 culy g8

& S A 2o | 0l S5 Sealipd — el 5 ol 00 oS Joleo (5 Jolows

1- Entov

2- Hinch

3- Jones

4- Rees

5- Cooper-White
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1- Smolka

2- Belmonte

3- Wormlike micelles
4- Rayleigh-type
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1- Surfactant

2- Stall

3- Retraction

4- Recoil

5- Surface blistering
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1- Dong

2- Carr

3- Drop-on-demand
4- Subramani
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1- Complex
2- Chang
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1- Compound pendant drops
2- Laplace pressure
3- Satellite droplets
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3- Froude number
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1- OpenFoam
2- PISO
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ddtSchemes

default Euler;
}
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gradSchemes

{
default Gauss linear;
grad(U) Gauss linear;
grad(alpha) Gauss linear;
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divSchemes

{
div(rho*phi,U) Gauss limitedLinearV 1;
div(phi,alpha) Gauss vanlLeer;
div(phirb,alpha) Gauss interfaceCompression;
div(phi,taufirst) Gauss upwind;
div(phi,tau) Gauss upwind;
div(tau) Gauss linear;
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laplacianSchemes

{
default
laplacian(etaPEff,U)
laplacian(etaPEff+etaS,U)
laplacian((1]A(VU)),p)

}

Gauss
Gauss
Gauss
Gauss

linear
linear
linear
linear

corrected;
corrected;
corrected;
corrected;
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interpolationSchemes

default linear;
}
snGradSchemes

default corrected;
3
fluxRequired

default no;

pd;

pcorr;

alpha;
}
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1- Preconditioned Conjugated Gradient
2- Preconditioned Bi-Conjugated Gradient
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1- Moving mesh technique
2- Capturing method
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1- Diffuse interface

2- Tracking method

3- Boundary integral method
4- Interface fitting
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1- Simple Line Interface Construction
2- Noh and Woodward
3- Piecewise Linear Interface Calculation
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Abstract

Forming and separation of a drop which is falling in to another fluid is
among on the complicate and interesting issues in dynamic fluid science,
various application of this phenomena in different issues including
medicine production, powerhouses, surfaces coating, cooling, atomization
etc had interested many researchers in improving and increasing industrial
products, therefore in the present research viscoelastic drop formation in
the air was investigated numerically ,in the present research volume of
fluid method has been used for simulation in determining common surface
between two phases and on linear Giesekus model ,the equations in this
solution in an asymmetry has been solved by openfoam software and non
dimensional numbers effect including Bond number, Capillary number,
viscose ratio, mobility factor and Wiesenberg number to viscoelastic drop
formation was also investigated. Obtained result comparison of numeric
solution with available numeric and laboratory data indicates that obtained
results have accuracy and reliability. In the initial stage of drop formation
when viscous force is still weak, the dynamics are controlled by a balance
between inertial and capillary forces, and there is no contribution of elastic
stresses of the polymer. This is while in the final steps of drop formation
mobility factor changes and viscosity ratio and Wiesenberg number has a
significant effect on drop formation dynamics. Performed research
indicates that by the non-dimensional number increase, mobility factor and
viscosity ratio ,filament narrowing of drop, rapid separation performed and
drop pinch off length and primary drop volume decrease too. As the
obtained results show drop pinch off length changes has direct relationship
with non-dimensional Bond number and Capillary but the primary drop
volume with non-dimensional Bond and Capillary numbers have a reverse
relation.

Keywords: Volume of fluid method, Drop pinch off length, Viscoelastic
drop, Giesekus model, Bond number, Capillary number, Wiesenberg
number, Viscosity ratio, Mobility factor, Drop filament, Primary drop
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