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Abstract : This study conducted a dynamic analysis of a Organic Rankine Cycle (ORC) system to comply
with IMO greenhouse gas emission regulations. The environmentally friendly refrigerant R-1233zd (E) was
selected as the working fluid, and the simulations incorporated the performance curves of the pump, heat
exchanger, and turbine. A two-stage turbine ORC system with an internal heat exchanger was applied, using
economizer steam as the heat source to analyze dynamic characteristics under varying flow rates. Flow rate
variations were tested with linear and sinusoidal response patterns, and the pump RPM was controlled to
maintain a superheat of 20C and to prevent liquid inflow into the turbine. The results showed that in the
linear response, superheat changed gradually, demonstrating that the PID control system could respond
effectively to flow fluctuations. In the sinusoidal response, superheat remained stable, and power output and
efficiency oscillated within a safe range, confirming the robustness of the PID controller against periodic

flow rate variations.
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Fig. 1 Schematic diagram of simulation cycle
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Table 1 Property of working fluid in analysis

Working fluid | opP | Gwp | Aol Z‘;‘ggg

R-1233zd (E) 0 1 18 Al
Table 2 Analysis condition

Parameter Value Unit
Ty, 170 (¢
Top 20 (¢
Ths 30 T
Py, 700 kPa
UA. 87,760 kJ/Ch
UA. 536,300 kl/Ch
Wess 120 kW
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Fig. 2 Pump performance curve of the ORC model
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