Tittel:  Pressure drop instabilities in heat exchangers 



Background: Heat exchangers are an essential component of almost all industrial processes. In particular, they are the main component in the processing chain of natural gas liquefaction. In the latter and several other application cases, these heat exchangers use boiling and condensation phenomena as an efficient heat transfer mechanism to achieve the desired duty. 

Boiling two-phase flow systems are prone to several types of flow instabilities, one of them being pressure drop oscillations or Ledinegg instability. This type of instability is due to the coupling between flow rate and pressure drop in two-phase flow systems, causing oscillations of flow rate and system pressure. These oscillations are undesirable, since they can cause mechanical vibrations, problems of system control, and under certain circumstances, large flow oscillations can lead to tube failures due to increases in wall temperatures.

Therefore, the phenomenon of thermally induced two-phase flow instabilities is of great interest in the design and operation of many industrial systems and equipment, such as natural gas liquefaction plants, thermosiphons, reboilers, refrigeration plants, and some chemical processing systems.

Objective: To develop a simple model capable of characterizing the parameters and ranges under which the Ledinegg instability can be observed in a single heated channel. The model predictions will be validated with experimental data from the literature. The model will be implemented in Matlab and will be tested for different fluids and operating conditions. The project can be extended to include a diploma project.    
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