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Your Topic 

The behavior of two-phase flows in narrow annular gaps is highly 

relevant to numerous technical applications. Even small gas 

fractions can significantly affect the characteristic flow behavior 

as well as the static and dynamic forces exerted by the annular 

gap flow on a rotating shaft. Experimentally investigating these 

effects requires accurate knowledge of the local gas volume 

fraction and the prevailing bubble sizes. However, suitable 

measurement methods are currently available only to a limited 

extent at the existing test rigs. 

This thesis will therefore initially investigate whether ultrasonic 

transducers are suitable for characterizing two-phase flows in 

narrow flow channels using a simplified experimental setup that 

is to be designed and constructed specifically for this purpose. Ultrasonic pulses will be generated, and their 

propagation through a defined gas–liquid flow will be analyzed. Based on the measured time of flight, reflections, 

and attenuation characteristics, the extent to which the local gas volume fraction, known as the void fraction, can be 

determined at least approximately will be investigated. Furthermore, the study will examine whether conclusions 

regarding the characteristic bubble size can be drawn from the ultrasonic signals. Finally, the findings will be 

evaluated with regard to the future transferability of the measurement principle to existing test rigs for investigating 

two-phase flows in narrow annular gaps. 

Your Tasks 

The objective of the thesis is to develop and test a simplified experimental setup for investigating the suitability of 

ultrasonic transducers for characterizing two-phase flows. The thesis includes the following tasks: 

• Designing and constructing a simplified experimental setup 

• Selecting and integrating suitable ultrasonic transducers and measurement instrumentation 

• Conducting preliminary experiments using ultrasonic pulses 

• Investigating methods for determining the local gas volume fraction (void fraction) 

• Assessing whether characteristic bubble sizes can be determined from the ultrasonic signals 

• Evaluating the transferability of the measurement principle to existing test rigs with narrow annular gaps 

• Documenting and evaluating the results 

Your Benefits 

• Close collaboration within an interdisciplinary team involving Departments 16 and 18, as well as cooperation 

with other students and the supervisors 

• Insight into a fundamental research topic of high relevance to the experimental investigation and 

measurement-based characterization of two-phase flows 

• Training in soft skills such as presenting and communicating scientific results 

The scope of the tasks will be adapted individually. I look forward to hearing from you by email or in person. 

 
 
 
 
 
 
 
 

 
Firgure 1: Two-phase flow in an annular gap 
Source: ROTORLAB @ Texas A&M, 2012 
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