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Abstract >> This paper presents a thermodynamic performance analysis of a
combined cycle consisting of regenerative organic Rankine cycle (ORC) and lig-
uefied natural gas (LNG) Rankine cycle to recover low-grade heat source and the
cold energy of LNG. The mathematical models are developed and the system
performances are analyzed in the aspect of thermodynamics. The effects of the
turbine inlet pressure and the working fluid on the system performance such as
the mass flow rates, heat transfers at heat exchangers, power productions at tur-
bines, and thermal efficiency are systematically investigated. The results show
that the thermodynamic performance of ORC such as net power production and
thermal efficiency can be significantly improved by the regenerative ORC and the
LNG cold energy.

Key words : Organic Rankine cycle( 7] @71 A}o] Z), Regeneration(A] A), Low
grade heat source(*] 57 49), LNG(2 3} X &4 7}2), Cold energy(*d &)

1. A & T2y H 5ol LNGY WE oluAE 28417
flal 7P el A7 8 Eoks AewE 49s

Liquified natural gas (LNG):= ¢F -165°C2] 4= AREsh= E5d Alo]EolA] LNGE @432 &8
S8 7] o =8 el AFEm, v Sk Eoko|th LNGO 713t 3ol WEs d
< 2k Qe 2 WD olvA(cold energy)E 71 Sk Alolge] AR gt FF7]oM e o
3L Itk LNGO] W olUA]= 714 s 57] & AR IS AsHA Alo]Ee] §85 Folal A=
g 4, A AU WES St A, sl ®1e =R SuiAE o sle, 71skE LNG 7k
werskel 28 o] 7 e R FET 4 vk B olElA FUHRI wES A r g
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Fig. 1. Schematic diagram of the combined cycle
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Table 1. Basic thermodynamic data of working fluids

Substance M Ter Per w
(kg/kmol) (K) (bar)

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
R245fa | 134.048 427.20 36.40 0.3724
R123 136.467 | 456.90 36.74 0.282
Isopentane | 72.150 460.43 33.81 0.228
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Fig. 2. Effects of turbine inlet pressure on the mass flow rate of
ORC
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