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Study on droplet formation process and breakage

reason fora Newtonian fluid
LIN Peifeng, LIU Youju
(Faculty of Mechanical Engineering & Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: The high-speed camera was used to record a series of forming process pictures in the
experiment. The volume of fluid (VOF) method in fluent was used to simulate the droplet formation from
the capillary at the low flow rate. The geometric reconstruction was used to capture the gas-liquid interface
of droplet formation, and the numerical simulation results are in good agreement with the experimental
resultsobtained by high-speed photography, which verifies the feasibility of numerical simulation. The
change of the resultant force during the whole formation process was calculated, and the pressure inside
the droplet was analyzed. The results show that the drop formation process is divided into three stages of
formation, neck, and breakage and the pressure in the neck is the largest at the breakage stage. There is a
balance between gravity and surface tension at the breakage stage. Then the gravity dominant, a small
increase of volume causes the neck to shrink sharply and the droplets break. The pressure inside droplet
gradually increases along the centerline of the droplet at the formation and neck stages. The pressure at
neck reaches the maximum and is 360 Pa at the breakage stage.

Key words: droplet formation; geometric reconstruction; pressure; resultant force; breakage
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