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Abstract—The heat of evaporation (cold energy) of LNG is the energy consumed in the production of
LNG. This energy amounts to 14% of the NG. In Pyungtak LNG terminal, it is about 96 MW in 1993. In
order to utilize the cold energy, the cold power generation systems are investigated: The Rankine cycle us-
ing the low temperature exergy, the partial expansion cycle using the pressure exergy, and the Linde pro-
cess which is a combined cycle of the Rankine and the partial direct expansion cycle. The commercial
simulator, ASPEN Plus, is used. The conceptual design data are obtained from the current facilities of the
Pyungtak LNG terminal. The performances of three systems are evaluated. The amount of electric power
ranges from 3 MW to 6MW. The optium exergy efficiency is about 37%. The optimum design conditions
are obtained for the partial direct expansion (PDE) cycle. The performance of the PDE cycle is supposed
to be comparable to that of the Rankine cycle if the areas of the total heat exchanger of the both cycle are

equal.
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Fig. 1. A Schematic diagram of the PDE cycle.

Table 2. The block sign of the main components of the PDE Cycle.

Model Unit process Working fluid Coments
P1L Pump LNG Pressurizing
P2L Pump LNG (recondensed) Pressurizing
P3L Pump Seawater Pressurizing
M1l LNG (mixing) LNG
El Heat Exchanger LNG vs NG NG Condenser
HIN ORYV (Open Rack Vaporizer) LNG Evaporator
F1 Three-Way Value NG Flow regulator
TIN Turbine NG
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Table 3. The block signs of the main components of the Rankine cycle.

Model Unit process Working fluid Coments
PiL Pump LNG Pressurizing

P2C Pump

P3C Pump Seawater Propane heating
P3N Pump Seawater NG Heating

E2 Heat Exhanger LNG vs Propane Propane condenser
T1C Turbine Propane

H1C Heat Exchanger Propane vs seawater Propane heater
HIN Heat Exchanger LNG vs seawater Evaporator
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Table 4. The variation of the heat transfer area, net power output, and the mass flow rate of propane along with

the back pressure (Inlet temperature=10°C).

Back pressure (atm) Heat transfer area (m’) Net power output (kW) Mass flow rate (ton/hr)
2.0 1310.8 2740.4 2848
1.8 1310.0 2921.7 277.2
1.6 1307.3 3102.9 268.6
1.4 1300.9 3279.6 258.6
12 12883 34410 246.6
10 1264.0 3565.1 2313
0.8 1214.0 3596.3 210.0
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P2C Cl SWC3 ﬂ Storage Tank
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G

Fig. 5. A schematic flow diagram of Linde process.
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Table 8. The block signs of the main components of the Linde Process.

Model (ASPEN) Unit process Working fluid STREAM (in/out)
P1L (PUMP) Pressurizing LNG LNG/1L
M1 (MIXER) LNG Mixing LNG 1L, 8L/2L
El1 (HEATX) Condenser LNG vs NG 2L, 6N/3L, 7L
E2 (HEATX) Condenser LNG vs Propane 3L, 4C/4N, 5C
HIN (HEATX) ORV Heater NG vs seawater 4N, SWN2/9N, SWN3
F1 (FSPLIT) Flow Regulator NG 9N/5N, NG
TIN (COMPR) Turbine NG 5N/6N
P2L. (PUMP) Pressurizing LNG 7L/8L
P2C (PUMP) Pressurizing Propane 5C/1C
HI1C (HEATX) ORV Healer’ Propane 7C/6C
T1C (COMPR) Turbine Propane 3C/acC
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