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Drag reduction with polymers in gas-liquid/liquid-liquid flows in

pipes: A literature review
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7. Summary

Clearly, there is a need to present a unifying interpretation for
the effect of DRPA in multiphase flow. The work has been done still
unsatisfactory. Studies on air-water flows in horizontal pipes
identified several mechanisms:

(1) Annular flow: the destruction of disturbance waves (because of
wave damping) and, as a consequence, the discontinuance of
atomization and of the spreading of the liquid layer up the
walls of a horizontal pipe. A change to stratified flow occurs.

(2) Stratified flow: polymers damp waves. This can have two
effects, a decrease of interfacial drag and an increase of gas
velocity because of the increase of the height of the stratified
liquid layer. These have opposite influences on the pressure
gradient.

(3) Slug flow: a damping of turbulence in the liquid decreases the
wall drag and changes the behavior of the gas bubble just
behind the back of the slug (Soleimani et al., 2002). PDRA also
reduces the slug frequency.
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