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Abstract: Online measurement of atomized droplet size is an important method for evaluating the performance of
tubular atomization mixers. However, the measurement accuracy is compromised as atomized droplets are entrained
and dispersed by the gas flow, subsequently adhering to the inner wall of the transparent observation window. This
paper introduces an online measurement structure for atomized droplet size based on a "ring gap purge transparent
window and annular drainage sleeve". This design utilizes a small amount of purge gas flow to create an air curtain
in front of the observation window, which prevents droplet adhesion and measurement interference. Combined with
computational fluid dynamics (CFD) numerical simulations and experiment testing, this research evaluated the

effects of main pipeline gas flow rate, purge gas flow rate, and measurement duration on the velocity field
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distribution within the online droplet sizing assembly and on measurement accuracy. The research results show that

under the conditions of a liquid—gas ratio of 0.2 I/m’, when the gas volume of the main pipeline varies between 90

m’/h and 150 m’/h, the absolute difference E, of the atomized droplet size d,, by online measurement and unblocked

measurement is within 5 pwm, and the difference in atomization efficiency stays below 1%. A comprehensive

analysis of the flow field distribution and E, revealed that the optimal purge gas flow in annular gap should

constitute 0.58%—1% of the main pipeline gas flow. During 5 minutes of continuous online measurement, the

standard deviation o of the measured d,, values is consistently less than 1. Meanwhile, the volume distribution

proportion remains basically unchanged, which demonstrates that the measurement method has excellent accuracy

and stability.

Keywords: tubular atomization mixer; particle size distribution; measurement; computational fluid dynamics;

circumferential seam purging gas volume
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