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Abstract - In this paper, two different types of natural gas liquefaction cycle with 2 staged compression
were designed and simulated to develop liquefaction process which is the core technology in the Industry of
natural gas liquefaction plant. These include the cascade cycle with inter-cooler which is consisted of propane,
ethylene and methane cycle. One of these is that liquid-gas heat exchanger is applied to between methane and
ethylene cycles, and another is that liquid-gas heat exchanger is added to between ethylene and propane on
the above process. Also, these cycles are compared with two staged cascade process using an inter-cooler.
The COP of process2 is shown about 14.0% higher than that of process1, respectively. Also, the yield
efficiency of LNG improved comparing with process1 with 11.5% lower specific power.
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Fig. 1. Cascade process using inter—cooler with liquid-gas heat exchanger.
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Table 1. Composition of natural gas.

olz A - ot -

Component Mole fraction [%]
Nitrogen 0.007
Methane 0.82

Ethane 0.112
Propane 0.04
iso-Butane 0.012
normal-Butane 0.009
Total 1

Table 2. Simulation conditions.

Feed gas mass flow [kg/s] 1585
Feed gas temperature [C] 32
Feed gas pressure [kPa] 5,000
. 3 Water 30
2nd fluid temperature [cl -
Air 40
Bypass flow rate [%] 15
Middle pressure rate [%] 50

Table 3. Type of processes.

T Inter |Liquid - gas heat|Liquid - gas heat
ype cooler| exchanger(C1-C2) | exchanger(C2-C3)

Process 1| O

Process 2| O e}

Process 3| O O O
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Fig. 2. Compressor work & refrigeration Ca-
pacity as bypass mass flow rate.
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Fig. 3. Compressor work & refrigeration Ca—
pacity as middle pressure.
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Fig. 5. Comparison of performance.
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