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WORKING FLUID SELECTION AND PARAMETRIC OPTIMIZATION OF
A SUPERHEAT ORGANIC RANKINE CYCLE FOR LOW
TEMPERATURE WASTE HEAT RECOVERY

Li Peng, Han Zhonghe, Mei Zhongkai, Han Xu, Wang Zhi
(Key Lab of Condition Monitoring and Control for Power Plant Equipment , North China Electric Power University ,
Ministry of Education, Baoding 071003, China)

Abstract: Both working fluid selection and parametric optimization are two key issues in performance optimization of
organic Rankine cycle system. In order to effectively recover the waste flue gas heat, an organic Rankine cycle (ORC)
with internal heat exchanger was established. A thermodynamic model was established to analysis the variation of net
power output, turbine expansion ratio, thermal efficiency, heat recovery efficiency, exergy destruction, exergy
efficiency and specific net power output with increment in both evaporation temperature and superheat degree. Preheating
coefficient, latent heat coefficient, superheating coefficient and internal heat coefficient were put forward to study the
effect of critical temperature on the thermal efficiency. The calculated resultsed revealed that with increase in evaporation
temperature the net output power increases firstly and then decreases. And the expansion ratio, heat recovery efficiency
and exergy destruction decrease while the thermal and exergy efficiencies increase with the increment in evaporation
temperature. A proper degree of superheat is not only propitious to reduce the expansion ratio and improve the operational
stability but also beneficial to decreases the exergy destruction and increase the exergy efficiency and specific net power
output. Therefore a proper degree of superheat is essential to ORC system. It was also concluded that butane is the most
suitable working fluid, and optimal thermal performance can be obtained when evaporation temperature is 100 °C and
superheat degree is 5 C.

Keywords: organic Rankine cycle; critical temperature; expansion ratio; operational stability; thermodynamic

performance



