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A Study on the Organic Rankine Cycle for the Fluctuating Heat Source
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ABSTRACT

An organic Rankine cycle was analyzed to work at the optimal operating point when the heat source is fluctuated. R245fa
was adopted as a working fluid, and an axial-type turbine as expander on the cycle was designed to convert the heat energy
to the electricity since the turbo-type expander works at off-design points better than the positive displacement-type expander.
A supersonic nozzle was designed to increase the spouting velocity because a higher spouting velocity can produce more output
power. They were designed by the method of characteristics for the operating fluid of R245fa. Three different cases, such as
various spouting velocities, various inlet total temperatures, and various nozzle numbers, were studied. From these results, an
optimal operating cycle can be designed with the organic Rankine cycle when the available heat source as renewable energy

is low-grade temperature and fluctuated.
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A: Turbine
B: Generator
C: Heat Source
D: Evaporator
E: Tank
F: Condenser
Gz Cooler
H: Regenerator
&— Pressure sensor
- RTD
Pump bl
A& Relief valve ’ ;
& Flowmeter ™
Control valve E )
—F Port
O View glass

Fig. 1 Schematic diagram of an organic Rankine system
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Fig. 2 Configuration of axisymmetric supersonic nozzle
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(b) turbine output power
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Fig. 8 Inlet pressure and mass flowrate for various
total temperature at nozzle inlet
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Fig. 9 Inlet pressure and mass flowrate for various
total temperature at nozzle inlet
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Fig. 10 Turbine output power and efficiency for various
nozzle number
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