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Project Description: 
The TEAR project at the Institute for Nuclear Technology and 
Energy Systems (IKE) is investigating the high-cycle thermal 
fatigue (HCTF) of T-junction piping with dead-end branches using 
a density-based test setup. 
 
In many power plants, small side branches of piping systems can 
stagnate and cool. When hot water from the main pipe enters the 
branch, strong temperature fluctuations occur, leading to turbulent 
mixing in the branch. 
These rapid and repeated temperature fluctuations at the pipe wall 
can cause thermally induced fatigue and, over many cycles, initiate 
cracks in the material. 
 
The goal of this Bachelor's thesis is to plan, setup, and conduct 
Particle Image Velocimetry (PIV) experiments. PIV is an optical 
measurement principle that allows non-invasive measurement of 
velocity fields and precise analysis of complex flow structures. The 
results will provide a basis for later evaluation, comparison with 
CFD simulations, and prediction of thermal loads. 
 
Approach:   

• Literature review on PIV and HCTF 
• Planning and setup of the PIV system 
• Preliminary tests of seeding density 
• Processing and visualization of flow data 
• Scientific documentation and interpretation of results 

 
Requirements:  

• Bachelor student in Engineering, Physics, or a related field 
• Interest in experimental work and optical measurements 
• Independent and proactive work style  

 
Start:  immediately/as soon as possible   
Contact:  M. Sc. Daniel Nogaret  
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Figure 1 MFI-Test Setup 

Figure 2 Schematic PIV setup 


