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Experimental Study on the Difference in the Breakup of Water and Diesel Droplets Due
to Shock Wave Impact

M. Malek Mohammadi Faculty of Mechanical Engineering, University of Tabriz, Tabriz, Iran

M. T. Shervani Tabar Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran

M. Rezaee Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran

M. R. Shabgard Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran
Abstract

In this experimental study, the effects of a shock wave on two types of droplets, water and diesel, were investigated. Due to the
physical differences between the two fluids, different dynamic behaviors were anticipated after the shock wave impact. The shock
wave was generated using an electrical discharge, a method that minimizes the influence of airflow, which is the dominant factor in
other shock wave generation techniques. The dynamic behavior of the droplets was studied through high-speed imaging, with frame-

by-frame image processing performed in MATLAB.

The observations revealed that the shock wave induced turbulence inside the droplets, with the colored particles used for tracking
exhibiting complex motion and rotation patterns. Surface instabilities caused by the shock wave and their impact on droplet
deformation were also analyzed. This study highlights the influence of physical properties such as viscosity and surface tension on
droplet behavior under shock wave impact and underscores the dominant role of the shock wave compared to external airflows in
similar experiments.The abstract should state briefly the purpose of the research, the principal results and major conclusions.

Keywords: Shock wave, Droplet, Breakup, Mach number, Instability, Electrical discharge.
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