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ABSTRACT

The organic Rankine cycle (ORC) has been used to convert thermal energy to mechanical energy or electricity. The available
thermal energy could be waste heat, solar energy, geothermal energy, and so on. However, these kinds of thermal energies
cannot be provided continuously. Hence, the ORC can be operated at the off-design point. In this case, the performance of the
ORC could be worse because the components of the ORC system designed based on a design point can be mismatched with
the output power obtained at the off-design point. In order to improve the performance at the off-design point, a few
components were replaced including generator, bearing, load bank, shaft, pump and so on. Experiments were performed on the
same facility without including other losses in the experiment. The experimental results were compared with the results obtained
with the previous model, and they showed that the system efficiency of the ORC was greatly affected by the losses occurred

on the components.
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Fig. 1 Picture of turbine rotor connected with the generator rotor

IR | | [

I 03 04 0506 07 0809 1 111213 1415

Fig. 2 Mach number contours within a nozzle designed by the
method of characteristics
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Fig. 3 Picture of the expenmental facility for the regenerative
organic Rankine cycle
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locations
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Table 1 Measuring instruments used in the experiment

Instrument Maker Model Accuracy
Mass flowmeter | Endress+Hauser | 80E15, Coriolis | #0.2%
Pressure sensor Druck PTX 7500 +0.05%

Thermometer Dongyang PT100 +0.2%

Powermeter Yokogawa WT1600 +0.1%

DAQ Omron ZR-RX45 +0.1%

generator
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Fig. 6 5KW generator for 2™ ORC model
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Fig. 7 Cross-sectional view of turbo-expander of 2™ model
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Fig. 8 Seal housing, mechanical seal and lip seal
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Fig. 10 Loadbank optimized for 5kW output power
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Fig. 13 Variation of mass flow rate for the various turbine inlet
total temperature
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