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Working Fluid Characterization
and Performance Assessment of
Subcritical Organic Rankine
Cycles Based on the Lee—Kesler
Approach for Energy Recovery

In this work, a generalized model weing the Lee—Kesler approach based on the correspond-
iy startes principle v developed fo assesy the performance of subceritical Organic Rankine
Cyveles operaiing with diffecent working flutds. Eack fuid s characterized by five parim-
eters: the acentric factor, ceitical temperature, critical pressure, smolar mass, and the ideal-
gt ralio of specific heats el the eritival temperature, The model was developed using the
compressibiliny fivctor modifed version of the Benedici—Webb—Rubin eguation propesed by
Lee and Kesler and the enthalpy and entropy finetions to calealate thermodyramic state
prraperiies. The model was validated by comparing the results colowlated with the model
ang werking fluid thermodvnamic properties obtained with the CoolProp database. This
comparison way conducted for 88 working fuwids, obtoining a relative error below 5%

Soor B8 enet of the 91 flutds { ~97% ) A peneralized parametrie study was conducted 1o deter-

mine the influence of the pinch point and each flutd povameter on the pedfonmance of
Orrgrgeniie Ranking Cyvele §ORC ) svsiems. It was found thal efficiency increases with crilical
temperature, fdeal-pas vatie of specific heats at the crilical femperatere, and acventric
furctor, reaching op fo 13%. The developed model enables the evaluation of ORC system
performance for existing working fuids. fr also allows the formudation and evaluation of
new flwids to enhance the performance of the ORC while retrieving energy from any
kind of sowrce: and lkewise, the methodology can be applied fo other power generation
evoles, [DOL: 10111571 4071671]
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equation of stete, performance evaluation, energy conversion, energv svsfems analvsis,
peswer plants



