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Thermodynamic Analysis of a Turbine Performance in Small Output
Organic Rankine Cycle Operated by Low Grade Heat Source

by
Soichi SASAKI*, Riichiro SOMEYA **, Tomohiko Yamaguchi*

In order to practical application of a small output organic Rankine cycle (ORC) operated by low
grade heat source, the thermodynamic performance of the turbine, which is the main component of the
ORC, was analyzed. The turbine is substituted by the scroll compressor of a car air conditioner. The
analyzed turbine output was compared with the actual turbine performance. Moreover, the output of the
ORC is evaluated based on the flow rate of the hot spring in the drainage line. The overall mechanical
efficiency of the actual turbine at the operation point was 29.7%. The analyzed performance indicated
that the turbine with high-pressure ratio contributes to the improvement on its output. We also presented
that the suggested thermodynamic analysis method could evaluate the approximate total power of the
ORC based on the flow rate of the hot water.

Key words: wake interaction, aerodynamic noise, fan
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Fig. 4 Thermodynamic output of the turbine
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Table 1 Summary of the performance of the turbine

[Experiment])

Mass flow rate (kg/s) 0.013 Design point
Rotation speed (rpm) 630 Measurement
Inlet pressure (Pa) 455 Measurement
Pressure ratio 2.04 Measurement
Overall output (W) 46.2 Measurement
Overall efficiency 0.297 Measurement
[Thermodynamic properties]
Thermodynamic output (W) 185 Analysis
Adiabatic efficiency 0.90 Assumption
Shaft output (W) 150 Analysis
Overall efficiency 0.297 Measurement
Overall output (W) 54.9 Analysis
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Fig. 5 Relationship between the flow rate and output of the
turbine
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