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Abstract

This paper presents a method of image processing to analyze the atomization of a prefilming air-
blast atomizer. The results of this analysis are based on atomization images obtained by previous
experiments performed with kerosene on a flat liquid sheet airblast atomizer at intermediate pres-
sure and room temperature (Bhayaraju [1]). The main objective of this study is to investigate the
successive atomization process and to evaluate a correlation for droplet size distributions which
can be used to specify the spray in numerical simulations [2] and to understand the atomization re-
gimes for an appropriate introduction of the liquid phase. In the prefilming atomizer the closed
tube-shaped original film is modeled as a flat film for both optical access and ease of manipula-
tion. The 2-D laboratory atomizer had a prefilmer length of 4 mm and an injection slit of 0,3 mm.
The evaluated images show the prefilmer surface and the primary breakup zone and are analyzed
by classifying the size and position of ligaments and droplets. Due to various changes in liquid
mass flow, air pressure and air velocity it is possible to obtain size distributions for a wide range
of parameters. All analysis was done using a self-developed image processing code based on Mat-
lab. In this paper, we focus on the width and length of the attached ligaments. Based on these
shape parameters probability density functions are estimated for the intermediate status of atomi-
zation at the prefilmer lip.

This study is based on a collaboration of DLR Cologne and TU Graz and is supported by the Aus-
trian Science Fund (FWF).
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