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Short description of possible research topics for a PhD:  
In all energy systems such as those used for electricity production, air conditioning or 
hydrogen compression heat transfer plays a crucial role on the efficiency of the system. 
This is especially important when operating in real gas conditions and in trans-critical 
conditions such as in heat pumps, super critical CO2 cycle and Organics Rankine cycle. 
Low or moderate heat transfer coefficient require higher temperature difference which 
destroy exergy and larger transfer area which increase the cost of the system. 
In this study, we will investigate experimentally the possibilities of heat transfer 
intensification in trans-critical and supercritical conditions by mean of fluctuating flow 
rate, vibrating walls and surface treatments. For sub-critical and trans-critical 
conditions, the two phase flow and phase transition will also be investigated for the 
heat transfer enhancement. The results can be integrated in new models for CFD 
computations and systems modelling and will be used to carry out exergy analysis of 
an integrated system. 
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