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Thermodynamic Efficiencies of Organic Rankine Cycles
with a Feed Liquid Heater or Regenerator
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ABSTRACT: A numerical study was performed for thermodynamic efficiencies of a basic ORC
(Organic Rankine Cycle), ORC with a FLH (Feed Liquid Heater), and ORC with a regenerator.
The efficiencies of the basic ORC were higher in the order of R113, R123, R245ca, and R245fa for
its working fluids. It was confirmed that an optimal FLH pressure existed to maximize efficiency
of the ORC with a FLH. A correlation was developed to predict the optimal FLH pressure as a
function of evaporation and condensation pressure and its average absolute deviation was 0.505%.
The efficiency enhancement of the basic ORC with a FLH was higher than that with a regenerator.
It was presented that the basic ORC efficiency could be improved more than 10% by a FLH with
30C condensation and over 110°C evaporation temperatures.

Key words: Organic Rankine Cycle(ORC, 71821 AFo]&), Feed Liquid Heater(FLH, = <7} 71),
Regenerator(Z] A 71), Thermodynamic efficiency (& 9 38+2 &&)
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Table 1 Several properties of working fluids
Fluid Mlg/mol]  Terit['C] Pcrit[MPa]
R113 187.38 214.06 3.392
R123 152.93 183.68 3.661
R245ca 134.05 174.42 3.925
R245fa 134.05 154.05 3.640

isobutane 58.12 134.67 3.640

R227ea 170.03 101.65 2.926
R134a 102.03 101.06 4.059
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Table 2 Saturation pressure of working fluids

Fluid Psat. [MPa} Psat. [MPa]c
(Tsa. = 30C)  (Tsat. = 120C)
R113 0.054 0.681
R123 0.110 1.199
R245ca 0.122 1.435
R245fa 0.179 1.921
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