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Abstract 

The penetration and breakup of water jets in transverse free air jets are experimentally studied 

at room conditions. After coming out of an orifice and forming a cylindrical jet, water 

interacts with a free air jet and disintegrates. In the current work, the effects of the 

instabilities of cylindrical liquid jets, the distance between the liquid orifice and gas nozzle, 

and the ratio of liquid orifice diameter to the gas nozzle diameter, on the breakup mechanisms 

and liquid structure are investigated. Moreover, general correlations for spray trajectory and 

location of the liquid column breakup point are developed. Experimental results indicate that 

the breakup mechanisms are mainly controlled by the gaseous and liquid Weber numbers. 

Like other studies, four breakup regimes, namely capillary, bag, multimode, and shear 

breakup are observed. It is found that, due to the presence of instabilities on the cylindrical 

liquid jet, large ligaments are formed close to the interaction point of liquid and gas flows. 

Furthermore, results indicate that the location of liquid column breakup point are mainly 

dependent on the momentum flux ratio, and perturbations on the liquid jet. This fundamental 

study is essential to investigate the spray structure of a suspension-solution jet in plasma 

spray. 
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