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Simulation Study on the Application of LNG Cold Energy for Hydrogen
Liquefaction Process
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ysbaek@suwon.ac.kr Abstract >> As hydrogen utilization becomes more active recently, a large

. amount of hydrogen should be supplied safely. Among the three supply methods,
zi\iies';zd §4Fi22:32:y,22c2>20 liquefied hydrogen, which is an optimal method of storage and transportation
Accepted 28 February, 2020 convenience and high safety, has a low temperature of -253C, which is compli-

cated by the liquefaction process and consumes a lot of electricity, resulting in
high operating costs. In order to reduce the electrical energy required for lique-
faction and to raise the efficiency, hydrogen is cooled by using a mixed re-
frigerant in a precooling step. The electricity required for the precooling process
of the mixed refrigerant can be reduced by using the cold energy of LNG. Actually,
LNG cold energy is used in refrigeration warehouse and air liquefaction separa-
tion process, and a lot of power reduction is achieved. The purpose of this study
is to replace the electric power by using LNG cold energy instead of the electric
air-cooler to lower the temperature of the hydrogen and refrigerant that are in-
creased due to the compression in the hydrogen liquefaction process. The re-
quired energy was obtained by simulating mixed refrigerant (MR) hydrogen lique-
faction system with LNG cold heat and electric system. In addition, the power re-
placement rate of the electric process were obtained with the pressure, the tem-
perature of LNG, the rate of latent heat utilization, and the hydrogen liquefaction
capacity, Therefore, optimization of the hydrogen liquefaction system using LNG
cold energy was carried out.
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Table 1. MR and LNG cold energy system synopsis for hydro-
gen liquefaction

MR system LNG
H, capacity 250 kg/hr
MR capacity 225 kg-mol/hr
Compressor 21 bar/18 bar
H, pre-cooler Air-cooler HX1 LNG-H2 HX1
Mixed Refrigerant | Air-cooler HX2 LNG-H2 HX2

Table 2. LNG condition for cold energy system

Condition Value
LNG pressure 10~70 bar
Outlet vapor feaction 0~1.0
LNG flow rate 1~1.4 ton/hr
LNG temperature -163~20C
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Table 3. The components of LNG new typical

Component Composition (%)
Nitrogen 0.22
Methane 91.33
Ethane 5.36
Propane 2.14
i-Butane 0.47
n-Butane 0.46
i-Pentane 0.01
n-Pentane 0.01
Total (%) 100
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Table 4. LNG cold energy for various conditions

LNG cold energy (kcal/ton)
Pressure LNG 100% vapor 20°C
temperature temperature

34,240 176,000
10 bar (-122.6C) (48.8C) 211,000

115,000 145,000

e e 191

obar 1 sa4) (-37.37) 91,000
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