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Thermodynamic modeling of a novel and modified Organic Rankine Cycle
(ORC) augmented with ejector and regenerator

Reza Kheiri, Hadi Ghaebi”

Department of Mechanical Engineering, Mohaghegh Ardabili University, Ardabil, Iran
*P.0.B. 179, Ardabil, Iran, hghaebi@uma.ac.ir

ABSTRACT

In this research study, a novel ORC cycle is proposed to improve the efficiency and power generation of the basic ORC cycle. In this proposed new
cycle, an ejector, a second stage evaporator and a regenerator are integrated in the basic ORC cycle. Steam from the second stage evaporator enters to
the ejector as the primary fluid, after decrease in mixture pressure, it tends to increase the suction of the secondary fluid from the turbine outlet (steam
from the turbine). Also steam enters to the regenerator, before the ejector, and by this way supplies a part of required energy for the first stage
evaporator and increases the efficiency as well. For thermodynamic modeling a code was developed in the Engineering Equation Solver (EES)
software. In addition, different working fluids (R600, R245fa, R236fa, Cis-2-Butene) were examined to evaluate the thermodynamic performance of
the basic ORC cycle and new proposed cycle. The results show efficiency increase of the new cycle compared with that of the basic ORC cycle, the
value of which depends on the working fluid, as the maximum efficiency increase of 17.5% is noticed.

Keywords: Organic Rankine Cycle (ORC), ejector, regenerator, thermodynamic performance
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