
  Supervisor Contact:  Prof. Boris Stoeber,  Ph.D., P. Eng. 
Department of Mechanical Engineering 
office: Room 3112 Kaiser Bldg - mail: 2054-6250 Applied Science Lane 
The University of British Columbia, Vancouver, B.C. V6T 1Z4, Canada 
email:  stoeber@mech.ubc.ca, phone 604-827-5907 

 

MECH 493 project: Exploring the Physics of Liquid Jets Impacting a Superhydrophobic Surface 

Background and research goal 

Liquid jets can be found in several industrial 
applications. Examples include ink-jet printing, diesel 
engines, medical diagnostics, fire-fighting, spray-dying, 
and pharmaceutical sprays. In many of these 
applications, liquid jets impinge upon a solid boundary. 
When a water jet impacts onto a solid surface it 
produces a “hydraulic jump” (this can be observed in a 
kitchen sink!). However, it has recently been shown 
that the dynamics of liquid jet impingement upon a so 
called superhydrophobic (SHP) surface is different. It is 
extremely hard to wet SHP surfaces; as a result, the 
liquid jet tends to rebound and leave the surface. Figure 
1 shows an example of jet rebounding due to surface 
hydrophobicity. This fascinating phenomenon can be used in numerous situations, e.g. miniaturized total 
chemical or biological analysis systems. Moreover, in our preliminary experiments we also observed that this 
phenomenon can advance the fragmentation (breakup, as shown in Fig. 1) of the liquid jet after rebound. The 
main goal of this project is to investigate the influence of different parameters on the dynamics of liquid jets 
impacting onto SHP surfaces. This will be achieved through several series of experiments. 

Tasks to be performed by the student 

1) Sample (fluids) preparation  
2) Characterization of the rheological behaviour of samples  
3) Preparation and characterization of surfaces  
4) Development of the experimental setup  
5) Image processing  
6) Data analysis     

Preferred skills / background: 

Comfortable working with experimental tools 
Good understanding of physics of fluids  

Facilities and team: 

All experimental work will be done in the Laboratory for Microfluidics and Nanofluids Research (PPC 308).  
The student will work closely with Prof. Stoeber’s PhD student Maziyar Jalaal (email: mazi@mech.ubc.ca 
phone: 778-839-4459). Mazi has extensive experience in theoretical and experimental fluid mechanics. 

Fig. 1. Water jet impact on a superhydrophobic 
surface 


