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ABSTRACT

Organic Rankine Cycle (ORC) has kindled a renewed interest to recover waste heat energy
from IC engines and for energy recovery from other thermo-mechanical energy conversion
systems to achieve higher efficiency. In a typical ORC cycle, the thermodynamic conditions of
working fluid at the evaporator (evaporating temperature of 100°C and more, i.e. high reduced
temperature) are fairly different from standard relevant refrigeration or air-conditioning
systems. Thus, it becomes essential to understand the flow boiling characteristics (pressure
drop, heat transfer coefficients) of refrigerants (R-245fa) in a tube of 3 mm I.D., at conditions
typical to that of ORC system (saturation temperature ranging from 60°C to 120°C). This talk
will elaborate an experimental test facility specifically designed to realize the above needs. The
influence of main flow parameters (saturation temperature, mass flow rate) on the pressure
drop and heat transfer mechanisms will be highlighted. Apart from the applicative motivation
of ORC, these experimental results for flow boiling at high saturation temperature,
reinvestigates the current understanding about thermo-hydraulics of flow boiling of synthetic
refrigerants. The results also shed light on the concept of macro to microscale transition in flow
boiling.
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