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Abstract

In order to investigate the influence of working fluid critical temperature on the performance of
Organic Rankine Cycle (ORC) systems, nine working fluids including R245fa, R236fa, RC318,
R152a, R134a, R143a, R141b, R142b, and R600a were selected. An ORC system model was estab-
lished using Aspen Plus to study the impact of working fluid critical temperature on system per-
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formance under different evaporating pressures. The analysis results indicate that the working
fluid flow rate decreases with increasing evaporating pressure, and the flow rate of dry working
fluid is most affected by evaporating pressure. The output power of the expander increases with
increasing evaporating pressure, and the increasing trend of expander output power gradually
slows down as the evaporating pressure rises. Under the same evaporation pressure, the thermal
efficiency and exergy efficiency of the system are positively correlated with the critical tempera-
ture of the working fluid.
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Figure 1. Schematic diagram of organic Rankine cycle
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Figure 2. Temperature-entropy diagram of organic Rankine cycle system
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Figure 3. ASPEN organic rankine cycle flow chart
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Figure 4. Temperature entropy diagram of three types of organic working fluids
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Table 1. Working fluid physical parameters

=1 IRYMHSH

T A TR I F- 1 (K) Il 5+ 1 71 (MPa)
R245fa CF3CH2CHF2 F I 427.16 3.64
R236fa CF3CH2CF3 F I 398.07 3.2
RC318 (CF2)4 F I 388.37 2.78
R152a CHF2CH3 TR 386.41 4.52
R134a CF3CH2F TR 374.21 4.06
R143a CH3CF3 T 345.25 3.76
R141b CCI2FCH3 ey M 477.65 4.25
R142b CH3CCIF2 ey M 477.15 4.14
R600a CH3CH(CH3)CH3 TR 408.13 3.64
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Table 2. The results of this paper are compared with those in the literature

z 2. AKX EXETESERIE

MANZH LI it
AR HE R S AR A AR R AR
SCHR[11] 393.15 K 373.15K 5K 377.05 K 12.91%
AL 393.15 K 373.15K 5K 377.12K 12.90%
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Figure 5. Effect of evaporation pressure on working fluid flow
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Figure 6. Effect of evaporation pressure on expander output power
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