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Statistical evaluation and modeling of droplet breakup from the gas-liquid
interface in high-frequency pulsating flow
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Experimental measurements and evaluations were made to construct numerical
models for multiple droplets generated in airflow fields in straight and curved pipes. Large
amplitude waves are generated in the local gas-phase acceleration region at the curved inlet, and
breakup with large droplet size and short breakup time occurs even at gas velocities where no
breakup occurs in straight pipes. However, no breakup occurred in the separation where the air
decelerates in the bend, indicating that the splitting conditions in the straight pipe can be
applied locally in the bend.

Under pulsating flow, breakup occurs during the time when the air velocity is faster than the
splitting onset velocity of the steady flow. It is found that the ﬁulsation period and hydrodynamic
breakup time, and gas velocity during pulsation acceleration and the flow velocity at the onset of

splitting, and the time-averaged gas velocity affect droplet size distribution and splitting
morphology.
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