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Thema: Flow investigations in an optically accessible air-core-liquid-ring (ACLR) atomizer 
by high-speed imaging. 

 Strömungsuntersuchungen in einem optisch zugänglichen Air-Core-Liquid-Ring 
(ACLR) Zerstäuber mittels Hochgeschwindigkeitskameraaufnahmen. 

Liquid atomization is an important process step in many parts of food and chemical engineering. For 
instance, in spray drying processes a feed liquid is atomized into small droplets with narrow size 
distribution, prior to the drying step. In order to lower the total energy consumption of the process, it 
is aimed to increase the dry matter content of the feed liquid to a maximum extend. However, with 
rising dry matter contents, also the viscosity of most feed liquids rises drastically. This fact compli-
cates the generation of small, uniform spray droplets. An approach to atomize high viscous liquids 
at comparably low energy inputs is the so-called air-core-liquid-ring (ACLR) atomizer (Stähle et al. 
2017). This is an internal mixing pneumatic atomizer. In its mixing chamber, a compressed gas core 
is injected in the middle of the liquid flow by a capillary. This induces an annular flow pattern inside 
the exit orifice. Thus, a thin liquid ligament is exiting the orifice, which can disintegrate afterwards 
into small droplets. This atomizer design is based on the assumption, that resulting spray droplet 
sizes are directly dependent of the flow conditions inside the exit orifice of the atomizer, especially 
the thickness of the liquid lamella inside the orifice. It is supposed, that spray droplet sizes decrease 
with increasing gas pressure and decreasing thickness of the formed liquid lamella.  

In his internship, Mr. Ballesteros shall investigate the influence of gas pressure, gas flow rate and 
liquid flow rate on the thickness of a liquid lamella inside the orifice of an optically accessible ACLR 
atomizer. Therefore, Maltodextrin solutions with different viscosities (up to 0.7 Pa·s) will be used in 
atomization experiments at the institute’s atomizer spray test rig. Gas pressures between 4 and 8 
bar will be used. Flow conditions inside the atomizer will be captured by a high-speed camera sys-
tem. The images will be evaluated concerning mean thickness and temporal steadiness of the liquid 
lamella. Moreover, resulting spray droplet size distributions will be measured by laser diffraction 
(Malvern Spraytec). In the end, a better understanding of correlations between process parameters, 
flow conditions and spray droplet sizes is aspired. 

Mr. Ballesteros will present the results of his internship project in the seminar of food process engi-
neering. Three copies of the written project report have to be provided after the project. 
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