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Abstract

The present study focuses on Organic Rankine Cycle power generation system whose heat source is
the industrial waste heat in the temperature range of 90°C~200°C, including SES36, R1233zd-E two
kinds of new refrigerants and R245fa, R123 two kinds of conventional refrigerants at different am-
bient temperatures based on thermodynamic efficiency, system net work, irreversible loss and the
outlet of the evaporator refrigerant thermodynamic properties of available potential to make com-
parison. The results of analysis show that the refrigerant has the best evaporation temperature un-
der different thermodynamic performance parameters. Under the critical temperature, the order is
R123, R1233zd-E, R245fa and SES36. Considering the safety, environmental friendliness and equip-
ment cost, R1233zd-E is a good substitute for R123 and R245fa, and SES36 ranks the second.
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Figure 1. Schematic diagram of the organic Rankine
cycle system
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Figure 2. Diagrammatic sketch of system cycle
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Figure 3. Evaporation pressure of working fluid at different evaporation temperature
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Table 1. Physical parameters of working fluid.
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Figure 4. Relationship between thermodynamic efficiency and evaporation temperature at different ambient temperatures
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Figure 5. Relationship between network and evaporation temperature at different ambient temperatures
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Figure 6. Relationship between irreversible loss and evaporation temperature at different ambient temperatures
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