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Understanding and control of coalescence of droplets with suspended particles in
flow through a tube
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Coalescence of droplets with suspended particles in creeping flow through a

tube were examined. Three types of the gold-coated acrylic particles were employed, 54 , 15ap

and 30p in diameter, respectively. Volume concentration of particles ranged from 0.08% to 0.4 %.
Reynolds number of the tube flow ranged from 0.01 to 0.08. Coalescence time of droplets was measured
and compared with the predictions of semi-theoretical formulas. Coalescence time with particle in
all cases of particle size was obviously shorter than that without particle. The experimentally
measured coalescence times with particle agreed roughly with the values predicted by
semi-theoretical formulas for the case of Re=0.01. The values predicted by semi-theoretical formulas
deviate from the experimentally measured coalescence times with increasing Re. It is considered
that the effect of the rotation of the following droplet is not taken into account in the
semi-theoretical formulas.
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