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Abdgract: The liquefaction to produce LNG (liquefied natural gas) is the only practicd way for mass
trangportation of natural gas across oceans, which accompanies considerable energy consumption in LNG
plants. Power generation is one of the effective utilization ways of LNG cold energy which evolves during
the vaporization process of LNG with sea water. In this work, performance analysis of two cold energy
generation processes, direct expansion and organic Rankine cycles, were carried out by using Aspen HYSYS
simulation. The results show that the performance of the organic Rankine cycle is superior to the direct
expansion.
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Table 1 Composition of natural gas and mixed refrigerant

Mixed
Component Natural Gas )
Formula Refrigerant
name (Mol %)
(mol%)
Nitrogen N, 4.98 -
Methane CH, 87.06 20
Propane Cs Hy 1.98 30
Butane C,H, 0.89 8
Pentane CsH 0.02 -
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Fig. 2 Single stage direct expansion with a vapor-liquid separator
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Fig. 3 Two-stage direct expansion with a vapor-liquid separator
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Fig. 4 Single-stage organic Rankine cycle
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Fig. 5 Single-stage organic Rankine cycle using multistream heat exchanger
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Table 2 Simulation results of LNG cold power generation in Aspen HYSYS

Case 1 Case 2 Case 3
Heat exchanger/ Heat Flow (kJh)
E-100 2,460,719 13,170,855 13,170,922
E-101 671,076 129,324 129,028
E-102 - - 745,579
Total Heat flow 13,131,795 13,300,179 14,045,529
Pump/ Power consumption (kJ/h)
P-100 1,394 | 1,391
Turbine/ Production power (kJ/h)
K-100 - 453,306 453,336
K-101 411,878 - 645,081
Total production power 411,878 453,306 1,098,417
Case 4 Case 5 Case 6
Heat exchanger/ Heat Flow (kJh)
E-100 6,011,430 14,290,678 14,238,536
E-101 - - 419,267
LNG-102 5,846,915 11,385,144 7,694,406
Total Heat flow 11,858,345 25,675,823 22,352,209
Pump/ Power consumption (kJ/h)
P-100 20,476 113,745 176,919
Turbine/ Production power (kJ/h)
K-100 185,016 1,928,448 728,570
K-101 - - 1,630,165
Total production power 185,016 1,928,448 2,358,735
T T T T - . 3107 100 4
40 J|—=— Efficiency Case 6
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Fig. 7 Efficiency, heat input and net-work Fig. 8 Organic Rankine cyde for different evapor-
diotemperature in T-S diagram
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