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Characteristics of Thermodynamic Performance
of Organic Flash Cycle (OFC)

KYOUNGHOON KIM, YOUNGGUAN JUNG, SANGHEE PARK "

Department of Mechanical Engineering, Kumoh National Institute of Technology, 61 Dachak-ro,
Gumi, Gyeongbuk, 730-701, Korea

Abstract >> Recently a novel cycle named organic flash cycle (OFC) has been proposed which has improved
potential for power generation from low-temperature heat sources. This study carries out thermodynamic performance
analysis of OFC using various working fluids for recovery of low-grade heat sources in the form of sensible energy.
Special attention is focused on the optimum flash temperature at which the exergy efficiency has the maximum
value. Under the optimal conditions with respect to the flash temperature, the thermodynamic performances of
important system variables including mass flow ratio, separation ratio, heat addition, specific volume flow rate
at turbine exit, and exergy efficiency are thoroughly investigated. Results show that the exergy efficiency has a
peak value with respect to the flash temperature and the optimum working fluid which shows the best exergy
efficiency varies with the operating conditions.

Key words : Low-temperature heat source( %] &), Organic flash cycle(F7] =& 4] Alo]&), Flash temperature
(Z 4] &%), Exergy efficiency( A X &-&), Working fluid(Z-s -8-A))

Nomenclature T, : heating temperature, C
T, : condensing temperature, C

e : specific exergy, kl/kg T : source temperature, C
h  : specific enthalpy, kl/kg s : specific entropy, kJ/kg-K
P : pressure, bar v, : specific volume at turbine exit, (m’/s)kW
g : specific heat, kl/kg w,, : specific net work, kl/kg
m,, : mass flow ratio to source flow y; : separation ratio at flash evaporator
T : temperature, C AT,,: pinch point temperature difference, C
T, : coolant temperature, C n. : exergy efficiency

Ty : flash evaporating temperature(FET), C - isentropic efficiency of pump

n,  : isentropic efficiency of turbine
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Subscripts

0 : dead state
: source
w : working fluid
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Table 1 Basic data for working fluids
M Ter P,
Substance (kg/kmol) (%) (bar) w
R22 86.468 369.30 49.71 0.219
R134a 102.031 380.00 36.90 0.239
R152a 66.051 386.60 44.99 0.263
propane 44.096 396.82 42.49 0.152
isobutane 58.123 408.14 36.48 0.177
butane 58.123 425.18 37.97 0.199
RI123 136.467 456.90 36.74 0.282
isopentane 72.150 462.43 33.81 0.228
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Fig. 2 Plot of exergy efficiency against flash temperature
for various working fluids
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various working fluids
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