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Abstract: Experiments were conducted to determine the operating characteristics of a small-scale ORC (organic
Rankine cycle) system for various low-temperature heat sources. A small-scale ORC power generation system
adopting R-245fa as a working fluid was designed and manufactured. Hot water was used as the heat source,
and the temperature was controlled using 110-kW electric resistance heaters that provided temperatures of up
to 150 °C. An open-drive oil-free scroll expander directly connected to a synchronous generator was installed
in the ORC unit. Experiments were conducted by varying the rotational speed of the expander under the
same heat source temperature conditions. The factors that influence the performance of the small-scale ORC
system were analyzed and discussed.
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Table 1 Thermodynamic properties of R245fa

Molar mass
(kg/kmol)

Normal
boiling point
O

Critical point

Temperature
0

Pressure
(bar)

134.05

15.14

154.01

36.51
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Fig. 1 Test bench of ORC system
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Fig. 3 Experimental set up of ORC system
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Fig. 4 T-s diagram of ORC system for R-245fa
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Fig. 5 Shaft power output for mass flow rate at
each heat source temperature condition
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