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Abstract : The morphology of liquid bridges inside complex geometries is the subject of interest for many years. These efforts
try to find stable liquid configuration considering the boundary condition and the physical properties of the system. On the
other hand precise manipulation of droplets is highly significant in many microfluidic applications. The liquid configuration in a
complex geometry can be switched by means of external stimuli. We show manipulation of droplets in a wedge structure. The
profile  and position of  a  drop in a wedge geometry has been calculated analytically  assuming negligible contact  angle
hysteresis. The characteristic length of liquid bridge and its interfacial tension inside the surrounding medium along with the
geometrical parameters of the system determine the morphology and equilibrium position of drop in the system. We use
electrowetting to modify one the governing parameters to manipulate the droplet. Electrowetting provides the capability to
have precise control on the drop position through tuning the voltage and consequently changing the contact angle. This
technique is employed to tune drop displacement and control its position inside the wedge. Experiments demonstrate precise
drop movement to its predefined position inside the wedge geometry. Experimental results show promising consistency as it is
compared to our geometrical model predictions. For such a drop manipulation, appealing applications in microfluidics have
been considered.
Keywords : liquid bridges, microfluidics, drop manipulation, wetting, electrowetting, capillarity
Conference Title : ICFMHTT 2015 : International Conference on Fluid Mechanics, Heat Transfer and Thermodynamics
Conference Location : Toronto, Canada
Conference Dates : June 15-16, 2015

World Academy of Science, Engineering and Technology
International Journal of Aerospace and Mechanical Engineering

Vol:9, No:06, 2015

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
er

os
pa

ce
 a

nd
 M

ec
ha

ni
ca

l E
ng

in
ee

rin
g 

Vo
l:9

, N
o:

06
, 2

01
5 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/2
39

05
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 9(06) 2015 1

https://publications.waset.org/abstracts/23905.pdf

