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ABSTRACT

The organic Rankine cycle has been widely used to convert the renewable energy such as the solar energy, the geothermal
energy, or the waste energy etc., to the electric power. Some previous studies focused to find what kind of refrigerant would
be a best working fluid for the organic Rankine cycle. In this study, R245fa was chosen to the working fluid, and the cycle
analysis was conducted for the output power of 30kW or less. In addition, properties (temperature, pressure, entropy, and
enthalpy etc.) of the working fluid on the cycle were predicted when the turbine output power was controlled by adjusting the
mass flowrate. The configuration of the turbine was a radial-type and the supersonic nozzles were applied as the stator. So,
the turbine was operated in partial admission. The turbine efficiency and the optimum velocity ratio were considered in the
cycle analysis for the low partial admission rate. The computed results show that the system efficiency is affected by the partial

admission rate more than the temperature of the evaporator.
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Fig. 1 Schematic diagram of an organic Rankine system
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Fig. 2 Optimum velocity ratio in partial admission
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Fig. 3 Maximum efficiency in partial admission
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Table 1 Operating conditions with 4 nozzles

Contents Specification Remarks
Mass flowrate 0.575kg/sec 4 nozzles
Partial admission rate 16.4%
Output power 3.83 kW
Rotational speed 13,300 RPM
Turbine efficiency 439 %
System efficiency 33 %
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