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! Coating

2 Annealing

® Quenching

* Fire suppression
® Incinerators

® Crop spraying
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2 Surfactant solution
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* Rebounding

® Leidenfrost
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! Floating
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® Absorption (Coalescence)
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? Capillary waves

* Prompt splashing

* Delayed splashing
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? OpenFOAM
* Adaptive grid refinement
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clc ;
clear all ;
dt=0.00015;

srcFiles = dir('C:\*.tif'");
iml = strcat('C:\',srcFiles (1) .name);

im2=imread (iml) ;

im3 im2bw (im2,0.6) ;

im4d = 1 - (im3);
im5 = imfill (im4);

im6 bwlabel (im5);
Dia=244*0.4;

length (srcFiles)
tim(2)=2*dt;

for k=3:1length(srcFiles)+1
tim(k)=tim(k-1)+dt;

end
$Height
iml = strcat('C:\',srcFiles (1) .name);

im2=imread (iml) ;

im3 im2bw (im2,0.6) ;

imd = 1 - (im3);
imb5 imfill (im4);

for 1i=1:244
if im5(ii, 20)==1
zeroH=244-11;
break;
end
end

for i 1 : length(srcFiles)
im0 = strcat('C:\',srcFiles (i) .name) ;
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iml=imread (im0) ;

im2= rgb2gray(iml);
im2=medfilt2 (im2, [2 2], 'symmetric');

im3 im2bw (im2,0.6) ;
im4 = 1 - (im3);
im5 = imfill (im4);

for 1i=1:244
for 373=1:1194
if 1i>=(598-zeroH-20)
im5 (ii,33)=0;
end
end
end
figure;
imshow (im5)

%$Rim Dia calculation
id=1;
for ii=1:(598-zeroH-20)
for 3j=1:(1194-140)
if im5(ii, j3)==1
ss (id) .y=1ii;
ss(id) .x=37;
mat yy(id)=ii;
mat xx(id)=33;
id=id+1;
end
end
end

[min y,I y] = min(mat yy(:));
[min x,I x] = min(mat xx(:));

height (i+1)=(586-ss(I_y).y-zeroH)/Dia;
radius (i+1)=(1175-ss(I_x) .x)/Dia;

end
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Abstract

The drop impact onto liquid film is an interesting phenomenon in fluid mechanics and industrial
applications, including spray coating, cooling processes, and inkjet printing. The impact of a
drop on a liquid film surface creates an interaction between the drop, the fluid, and the surface.
Therefore, understanding this interaction is very important. Although many investigations have
studied the case of Newtonian fluids, the effects of the fluid rheological properties, especially the
elasticity, fluid film thickness, and the nonlinear viscometric functions, have been less
considered in the literature. In this study, the impact of a drop onto the same liquid film is
investigated numerically and experimentally.

The Boger fluid is considered as viscoelastic fluid in all experiment cases. In the experimental
study, the different viscoelastic Boger solutions were made by dissolving polyacrylamide powder
in a water/glycerin solution. The impact of a drop on fluid film is recorded using a high-speed
camera. Numerical simulations can complete the previous studies and the present experimental
observations. By using the finite volume method (FVM) and the volume of fluid (VOF)
technique, the governing equations are solved numerically. In this study, the Oldroyd-B and
Giesekus model are used as the constitutive equation for the viscoelastic phase. The effects of
flow parameters, including the Weissenberg number, Reynolds number, the film thickness, the

Bond number, and the Weber number on the evolution of the crown are investigated.

The results indicate that the fluid elasticity and surface tension forces have a significant effect
on crown dimensions. The fluid’s elasticity can increase the crown dimensions for large values
of the Weissenberg number. Whereas, at lower values of the Weissenberg number the crown
dynamics can be complex. The effect of fluid film thickness on the crown dynamics depends on
the Weissenberg number. The impacts of viscosity ratio and mobility factor on crown dynamics

are also considered.

Keywords: Impact problem, Viscoelastic fluid, Numerical and experimental investigation, Fluid

film, Surface tension.
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