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Exergy and Entransy Performance Characteristics of Cogeneration
System in Parallel Circuit Using Low-Grade Heat Source
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jyg_kr@kumoh.ac.kr Abstract >> In this paper, entransy analysis is carried out for combined heat and

power (CHP) generation system driven by low-grade heat source compared with
energy and exergy analyses. The system consists of an organic Rankine cycle
(ORC) and an additional process heater in a parallel circuit. Special attention is
paid to the effects of the source temperature, turbine inlet pressure, and the
working fluid on the thermodynamic performance of the system. Results showed
that the work efficiency of entransy is higher than that of energy but lower than
that of exergy, wheress the process heat efficiency of entransy is lower than that
of energy but higher than that of exergy. Entrancy analysis showed the potential
to complement the exergy analysis in the optimal design of the energy system.
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Fig. 1. Schematic diagram of the system
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G, = G; (12) A2 o 2tk §5 &% T=35°C, W2 2%
G, = Gs— Gy — G, (13)  Tc=25°C, VA ERNE %3} AT,=8°C, B &8
G,=G +G—Gy,— Gy (14)
Gp - Gg - Gg (15) Table 2. Basic thermodynamic data of working fluids
G =G,+G, (16) — —T
Substance (kgkmol)| (K) (bar) GWP | ODP
B xRox= 12 g8& 99 %ﬂ%’coﬂ sk = R134a 102.031 |380.00 | 36.90 | 1,300 0
A 2g)eke] vz Ao o]-Dﬂ 2% FHO A|~E QlH R123 136.467 | 456.90 | 36.74 79 0.02
Table 1. Definitions of first and second kinds efficiencies
Efficiency Energy Exergy Entransy
First-kind work efficiency, EW1 EEWI=E,/E, EXWI1=X/X EGWI1=G,/G,
First-kind process-heat efficiency, EP1 EEP1=E,/E, EXP1=X,/X, EGP1=G,/G;
First-kind total efficiency, ET1 EET1=E/E, EXTI1=X/X, EGT1=G/G,
Second-kind work efficiency, EW2 EEW2=E,/E;, EXW2=X,/Xi, EGW2=G,/G;,
Second-kind process-heat efficiency, EP2 EEP2=E,/E;, EXP2=X,/Xin EGP2=G,/Gi,
Second-kind total efficiency, ET2 EET2=E/E;, EXT2=X/Xi, EGT2=G/Gi,
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Fig. 2. Effects of source temperature and turbine inlet pressure on the 1st-kind work efficiency for R134a and R123
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