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Effect of Two staged Inter-cooler on Efficiency of LNG Liquefaction Process
Sun-il Yoo® - Seung-taek Oh' - Ho-saeng Lec” - Jung-in Yoont : Keun-hyung Chot® - Sang-gyu Lec
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Abstract: In this study, several types of natural gas liquefaction processes using two
staged Inter-cooler are simulated and designed to secure a competitiveness in the
industry of natural gas liquefaction plant. These processes are based on basic cascade
process, and all of these are improved with two staged compressors type. One of types
is applied Inter-cooler to each cycle such as propane, ethylene, methane, the other type
is applied Inter-cooler to whole cycle. These processes are compared characteristics of
performance with basic process. Cascade process with two staged Inter-cooler in the
whole cycle is on the top ranked with increment ratio of COP about 13.7 ~ 20.5%. and
vield efficiency of this process are improved comparing with the basic process by 23.8%
~ 35% lower specific power, respectively.
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Figure 1: Cascade process using Inter-cooler in whole cycles
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Table 1: Conposition of natural gas

o143

Table 2: Simulation conditions

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
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Figure 2: Performance as bypass mass flow rate
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Figure 3: Performance as middle pressure
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