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Influence of evaporation pressure and condensation temperature
on organic Rankine cycle waste heat recovery system
of marine diesel engine

FAN Junhao, TAN Xianlin®, LAN Linsheng

School of Mechanical Engineering, Guangxi University, Nanning 530004, China

Abstract ; The waste heat of marine diesel engine is taken as the research object, and the thermodynamic model
of organic Rankine cycle (ORC) waste heat recovery system is established by MATLAB software. Compared
with the physical property parameters of six working substances, benzene is selected as the working substance.
The change rule of net output power, thermal efficiency, power dissipation factor and exergic efficiency of the
system as the results of evaporation pressure and condensation temperature are simulated. The simulation results
show that as evaporation pressure increased, net output power and exergic efficiency increased first and then
decreased, while thermal efficiency and power consumption factor increased. The maximum net output power is
4358 kW when the evaporation pressure is 0. 6 MPa. Exergy efficiency peaked at 54. 5% when evaporation
pressure is 1.6 MPa. As condensation temperature increased, net output power, thermal efficiency and exergic
efficiency of the system decreased, while power consumption factor increased.

Keywords : organic Rankine cycle; marine diesel engine; waste heat recovery; thermodynamic analysis
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