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Abstract:

This paper presents a comprehensive review of figa®ns on liquid-liquid flow through
horizontal pipes. Characteristics like flow pattepattern transition including phase-inversion,
pressure gradient across the flow, effective visgosnd heat transfer are discussed.
Developments through experimental investigationd #re analytical model formulations on
these phenomena are presented. Various methods|agithe literature, to characterize the flow
pattern maps of immiscible liquid-liquid flow, liklhe customary superficial (volume) velocity
(Q/A), superficial (mass) velocity / mass-flux (mM)/And non-dimensional parameter JR€0)
are also discussed. An analysis of experimenta &aim literature to study the flow pattern
using momentum of the fluid phases is performed.isitnoted that the flow pattern
characterization using mass-flux or momentum offthiel phase(s) is more discerning than by
using superficial (volume) velocity. The analysiscaindicates that, irrespective of the flow
pattern, the fluid phase with higher momentum bebaas dominant fluid phase of the flow
system. In summary, the review of the literaturdiguid-liquid horizontal pipe flow reveals: (i)

a standard methodology to describe and distingilosh patterns and its transition is required to
be developed; (ii) classification of flow patternsing momentum based parameter would
facilitate in defining the dominant fluid phase tfe system rather than customarily used
superficial (volume based) velocity; (iii) asymmetduring phase-inversion observed in the
literature do not exist when data is analyzed usmags-velocities; (iv) Reynolds number of the
fluid phases indicates that the denser phase tmbalgets delayed due to the oil phase and this
phenomenon needs investigation. This would furtheilitate comprehension of the interfacial
interactions of the fluid phases; (v) investigatioh evolution of large-scale coherent fluid
structures and its interfacial interactions woulsoamake possible in developing appropriate
closure relations required for enhanced compatbif models and experimental data; (vi)
currently available empirical convective heat tfangelations do not corroborate with the
experimental data. Further research is requiredet@lop improved two-phase convective heat
transfer models.
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