Tittel: Transient analysis of two-phase flow in parallel heated channels

Background: Thermally induced two-phase flow instabilities are of interest in the design and operation of many industrial systems and equipment, such as steam generators, boiling water nuclear reactors, heat exchangers, thermosiphons, reboilers, refrigeration plants, etc. Flow instabilities are undesirable since they can be the cause of mechanical vibrations, problems of system control and disturbance of heat transfer in certain areas of the equipment. 

Fluid flowing along a channel which is heated or cooled along its length, will present first a single phase region from the inlet of the channel to the boiling or condensation boundary. At that point, a two-phase mixture will prevail until eventually a single phase flow is observed again. The flow in the two-phase region can have a strong influence on the heat transfer process and pressure drop of the system. Heat addition or removal can cause flow pattern transitions and variations in the phase distribution along the channel. When two or more channels are interconnected, complex coupling phenomena can occur which affects the overall performance of the heat exchanger.

Objective: to develop a simple model for describing the heat transfer and pressure drop coupling of heated parallel channels in a small open loop circuit. The models will be implemented in Matlab and Simulink, or in similar tools, and validated against experimental data available in the literature. The project can be extended to include a diploma project.  
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