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A DUMBBELL DISPERSION MODEL OF VISCOUS DROPS
OF LIQUID/LIQUID MIXING IN STEADY-STATE
PLANE HYPERBOLIC FLOW FLUIDS

ZHANG Hongbin, ZHOU Chixing
( Department of Polymeric Materials Science and Engineering, Shanghai Jiactong University, Shanghai 200240)

Abstract Many industrial processes involve dispersion of immiscible liquids into a blend.
Since the mixing equipment and conditions play an essential role on the morphology of a
blend, it is important to realize dispersed processes. A dumbbell dispersion model of viscous
drops is established according to the analysis of the dispersed force to the drops of a liquid/
liquid mixing system in steady-state plane hyperbolic flow fields. The dispersed force is a
function of viscosity ratio, flow type and its intensity, drops radius, orientation and size of
the dumbbell. The model reveals the relation between dispersed force and the types of flow
fields. Different flow fields exert great different effects on the dispersion of drops. The
dispersed force in an elongation flow is double what it is in a simple shear flow. This shows
that the elongation flow is more efficient than the shear flow in dispersion, which agrees with
the results of former experiments. The model converts to the rigid particle dumbbeli model
when viscosity ratio tends to infinite.

Key words  Liquid/liquid mixing, Dispersed phase drop, Plane hyperbolic flow field,
Dumbbell model, Stepwise breakup mechanism



