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Characterization of Effect of Ambient Pressure on Transient
Evaporation of Droplet Stream
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Abstract: To investigate the effect of droplets interactions on their evaporation rates under high pressure condi-
tions, the present study examines the use of phase interferometric particle imaging (PHIPI) technique to character-
ize the evaporation of a monodisperse ethanol droplet stream under pressure conditions. The monodisperse droplet
stream, generated from jet disintegration, was injected into the constant pressure chamber. The droplet size and
spacing were calibrated by high-speed microscopic shadowgraphy. Besides, the gas motion in the vicinity of the
droplet stream was characterized by particle velocimetry imaging. Under different ambient pressures (ranging from
0.1 to 0.8 MPa) , the evaporation rates of droplets (with the diameter ranging from 100 to 200 um) were measured
using PHIPI. The dimensionless spacing parameter in this study was limited between 2 to 4, and the velocity of the
droplet stream ranged from 4.1 to 7.3 m/s. The experimental results demonstrate a great influence on droplet evapo-
ration due to droplet interactions. Furthermore, ambient pressure decreases the droplet evaporation rate at room

temperature and such influence is more significant for the droplet stream with smaller velocity.
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