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Feasibility Study of Small Output Organic Rankine Cycle
Based on Evaluation of Turbine Efficiency

by
Soichi SASAKI*, Daiki ARAMAKI**

The aim of this feasibility study is the practical implementation of a small output Organic Rankine
Cycle (ORC) less than 20kW. In this study, the evaluation method of a turbine efficiency which is the
major component of the ORC was examined, moreover, the performance of the ORC was evaluated
based on the turbine efficiency using the heat source of Obama hot spring in Unzen-City. The outlet
temperature of the turbine applied the insulation treatment was almost same the temperature without the
treatment. This result indicated the influence of the heat absorption on the turbine of the ambient
temperature for the working fluid was small. The adiabatic efficiency in the turbine test itself was about
7.9%. It indicated the working fluid absorbed the mechanical frictional heat generated inside the turbine.
In the verification test of Obama hot spring, the thermal efficiency of the prototype ORC was 2.4%. The
turbine efficiency at the operating point in the turbine test was 21.2%, whereas the turbine efficiency in
the ORC verification test was 19.2%.
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Fig. 1 T-s diagram on the ORC of R245fa
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Fig. 2 Testbench of the scroll turbine
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Fig.3 Experimental apparatus of the ORC
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Fig. 4 Algebraic efficiency of the turbine
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Fig. 5 Mechanical efficiency of the turbine
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Fig. 7 Comparison of the outlet temperature between

insulated system and without insulation
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Fig. 9 Comparison on the turbine efficiency in the

difference inlet pressure
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