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ABSTRACT The organic flash cycle (OFC) was recently proposed as a vapor power cycle that could potentially improve the
conversion efficiency of high and intermediate temperature sources in the form of sensible energy. In this paper, the thermodynamic
performance of OFC was investigated theoretically and compared with the Kalina cycle system (KCS) for the recovery of low-grade
heat sources. A thermodynamic performance assessment was carried out for the OFC and KCS for the recovery of low-grade heat
sources. The effects of the working fluid, turbine inlet pressure, and mass fraction of ammonia on the system performance including
power production and thermal efficiency were systematically investigated. The results showed that for a low-temperature heat source,
the OFC did not show higher thermal efficiency than KCS but showed higher power production.
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Nomenclature Py : turbine inlet pressure [bar]

¢p : isobaric specific heat [kJ/kgK] Py : heat exchanger pressure [bar]

h : enthalpy [KJ/ke] P : condensation pressure [bar]

Q : heat transfer rate [kW]
s :entropy [kl/kgK]

m : mass flow rate [kg/s]

P : pressure [bar] C]
: temperature [°
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: temperature at heat exchanger exit [°C]

To : condensation temperature [°C]
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Whiet : net power [kW]

Xp  :basic ammonia mass fraction
AT,y : pinch temperature difference [°C]
7 : isentropic efficiency

n, - thermal efficiency

Subscript

¢ : coolant
p : pump
S : source

t : turbine
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Table 1. Basic thermodynamic data of working fluids

Substance | M (kg/kmol) | Ter (C) | Per (bar) o)
propane 44,096 123,67 4,249 0.152
isobutane 58,123 134,99 3.648 0,177
butane 58,123 152,03 3.797 0,199
R245fa 134,048 154,05 3.640 0,3724
R123 136,467 183.75 3.674 0,282
isopentane 72.150 187.28 3.381 0,228
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