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Student Thesis:  
Experimental Analysis of Swirl Impact on Cavitation Behaviour and 
Performance in 3D-Printed Cavitation Reactors 

Hydrodynamic cavitation (HC) reactors, such as 

Venturi tubes, are widely used in water treatment 

and chemical processing due to their ability to 

generate localized high-energy zones that promote 

hydroxyl radical ·OH formation and molecular 

breakdown [1]. Swirl-enhanced designs—such as 

Venturi reactors with swirling internals and vortex 

diodes—have demonstrated significant advantages 

over conventional geometries, including reduced 

wall erosion, improved cavitation control, and 

enhanced chemical performance [2].  

 

Swirl modifies the flow field, shifting cavitation inception away from solid boundaries and altering 

bubble collapse dynamics, which can be leveraged to optimize both reactor longevity and process 

outcomes. Despite these advances, the precise relationship between swirl intensity (quantified by 

the swirl number), cavitation behaviour, and chemical performance remains insufficiently 

understood. 

 

Thesis Objectives 

• Design and fabricate a series of cavitation reactors (Venturi with swirling internals and 
vortex diodes) using high-resolution additive manufacturing.  

• Measure dynamics and pressure-collapse signatures of different venturis using high-
speed pressure measurements [3]. 

• Measure chemical intensification performance with salicylic acid dosimetry [4]. 

Requirements 

• Currently enrolled in a Bachelor/Master's program in Engineering or Chemistry field. 
• A solid understanding of fluid mechanics and interest in experimental techniques. 
• Experience with HPLC and other analytical methods (preferred). 
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