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Simulation Study of

Solar Energy Organic Rankine Cycle Power Generation System under Multiple Working Medium
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( 1.School of Energy and Environmental Engineering, Hebei University of Engineering, Handan, 056009;

2.Hebei HVAC Technology Innovation Center, Handan, 056009 )

[ Abstract]  With the solar organic Rankine cycle ( ORC) power generation system as the research object, the organic working

medium R600, R600a, R245fa, R236fa, R236ea, RC318, R227¢a is selected under the heat source inlet temperature of 90°C, 15°C,

and the simulation results use the first and second law of thermodynamics and accumulation theory to analyze the thermal cycle

performance according to the analysis results. The analysis results show that the cyclic work ratio and the total irreversible loss of

the system are positively correlated with the working medium volume flow, the cyclic thermal efficiency, efficiency, evaporation

pressure and volume dissipation are negatively correlated with the working medium volume flow; the thermal efficiency and the

R245fa are up to 11.66%, 14.5% and 97.94%, and the total irreversible loss of the system is the least; the mass dissipation in the

environment is the main dissipation; R245fa is an ideal working medium.
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Fig.1 Organic Rankine Cycle system flow chart
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Table 1 Working fluid parameters

TR [ERSIT TS E /A B T TR
/C /kPa R/TC
R600 151.98 3796.0 -0.49 20
R600a 134.66 3629.0 -11.75 20
R245fa 154.01 3651.1 15.14 820
R236fa 124.92 3200.0 -1.44 6300
R236ea 139.29 3356.4 6.19 710
RC318 200.03 2778.0 -5.98 -
R227ea 170.03 2925.0 -16.34 2900
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Table 2 Calculation conditions for ORC
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Fig.2 T-s diagram of system
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Fig.3 Evaporation pressure changes with working fluids
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Fig.4 Cycle work ratio changes with working fluids
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Fig.6 Exergy efficiency changes across working fluids
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Fig.7 Total irreversibility changes with working fluids
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Fig.8 Entransy dissipation changes with working fluids
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Fig.9 Entransy dissipation of three links for R245fa
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