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Surface Roughness Effects in 3D-Printed Hydrodynamic Cavitation Reactors

Hydrodynamic cavitation (HC), the formation and
violent collapse of vapor bubbles in a liquid due to
local pressure drops, is a powerful phenomenon
harnessed in chemical processing, water treatment,
and process intensification [1]. The intensity and
efficiency of cavitation are highly sensitive to reactor
geometry and surface properties, particularly wall
roughness, which influences bubble nucleation,
pressure fluctuations, and radical generation [2], [3].

Additive manufacturing, specifically Fused Deposition
Modeling (FDM) of ABS, enables rapid prototyping
and easy customizability of reactors with complex
geometries. However, FDM-printed surfaces exhibit
high roughness (Ra 8.8-22.0 um), in stark contrast to
precision-machined venturis (Ra < 1 ym) [4].

While surface roughness is known to affect cavitation inception and intensity, the systematic
relationship between 3D-printed surface parameters and cavitation performance remains
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underexplored, especially when compared to traditional machined reactors.

Thesis Objectives

¢ Quantitatively assess how surface roughness, which is modulated by acetone smoothing

of FDM-printed ABS venturi reactors, affects cavitation.

e Measure dynamics and pressure-collapse signatures of different venturis using high-
speed pressure measurements [5].
e Measure chemical intensification performance with salicylic acid dosimetry [6].
e Benchmark the findings against a machined venturi reference.
Requirements
e Currently enrolled in a Bachelor/Master's program in Engineering or Chemistry field.
e Asolid understanding of fluid mechanics and interest in experimental techniques.
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