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ABSTRACT 1In this study, the exergy characteristics were analyzed, according to the mass flow rate of the propane working fluid and
the pressure change in the turbine inlet, for the efficient recovery of cold energy and exhaust heat by the waste energy recovery system
applied to the LNG FSRU regasification process. When the turbine inlet pressure and mass flow rate of the Primary Rankine Cycle
were kept constant, the exergy efficiency and the net power increased. This occurred as the turbine inlet pressure and the mass flow
rate of the working fluid increased in the Secondary Rankine Cycle, respectively, and the maximum values were confirmed. In this
regard, the fluctuations in the exergy rate flowing into and out of the system and the exergy rate destroyed by pumps, evaporators,

turbines, and LNG heat exchangers (condensers) were examined in detail.
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Fig. 1. Schematic diagram for the two—stage ORC system
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Fig. 2. Mapping data of the net work rate
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Table 1. Thermodynamic properties at each state for the maximum

State Temperature Pressure Mass flow rate Enthalpy Exergy
[K] [kPa] [kg/s] [kJ/kg] [kJ/kg]
C31 123.2 100 196.9 —123.2 264.4
C3 2 1232 630 196.9 -122.2 264.8
C3 3 283.2 630 196.9 585.5 94,51
Cc3 4 230.8 100 196.9 525.3 9.316
C35 238.2 200 7.772 1159 11,7
C3 6 240.6 4247 7.772 125.3 118.2
Cc37 619.2 4247 7.772 1365 465
C3 8 526.9 200 7.772 1130 185.8
LNG 1 107.7 500 198.3 —924.2 1038
LNG 2 11,7 500 198.3 -910.2 1015
LNG 3 218 4500 198.3 —266 583.8
LNG 4 229.6 4300 198.3 —226.2 566.9
NG 273.2 4000 198.3 -102.8 538.7
sw 1 288.2 100 3893 63,08 0.7361
sw_2 288.2 500 3893 63.61 1,141
sw 3 288.2 500 3311 63.61 1,141
sw 4 278.2 500 3311 21,52 0.4
sw_5 288.2 500 581.5 63.61 1,141
sw_6 278.2 500 581.5 21,52 0.4
eg in 624.2 110 26.8 632.8 132.6
eg out 283.9 100 26.8 284 0.05913
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