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Abstract In this study,the amount and grade of cold energy in liquefied natural gas (LNG) were analyzed. According to the principles
of " high-grade-demand with high-grade-energy, low-grade-demand with low-grade-energy, temperature matching, and cascade utiliza-
tion" , LNG cold energy can be used in power generation, air separation, seawater desalination, CO, capture, and low-temperature cold
storage, and the process methods, temperature range of utilization, working fluid properties, and advantages and disadvantages of LNG
cold energy were discussed. The temperature ranges of existing LNG cold energy cascade utilization processes were compared to achieve
more suitable temperature level matching. Specific schemes for cascade utilization of LNG cold energy were provided for large LNG gasifi-
cation stations, small LNG gasification stations, and large ocean-going LNG ships.

Keywords liquefied natural gas; cold energy; cascade utilization; temperature range of utilization
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Tab.1 LNG cold energy utilization process and temperature distribution
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Tab.2 Results of the working fluids’ selection'"”’
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Fig.4 Flow chart of LNG cold energy air separation
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Tab.3 Range of temperature of LNG cold energy for air
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Tab.4 Physical properties of common refrigerants’*”’

TR FrifEdh A5/ °C FrRUEBERE &/ °C
ZHE -88.6 -183.2
ke -42.2 -187.1
ETkE -0.6 -135.0
STk -11.7 -159.6
i -103.7 -169.5
[k -47.7 -185.0
R12 -29.8 -155.0
R22 -40. 8 -160. 0
R407C -43.6 -115.0
R170 -183.0 -88.8
R23 -82.1 -155.2
R115 -38.0 -106.0
R134a -26. 1 -103.0
R1270 —47.7 -185.0
R717 -33.4 -77.7
R116 -78.2 -100. 7
R125 -48.5 -103.0
R410A -51.5 -155.0
R600 -42.2 -187.1
R1150 -169.0 -103.7
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Fig.7 Flow chart of LNG cold energy for fluidized
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Fig.8 LNG cold energy is used in organic Rankine cycle

and CO, capture process
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Tab.5 Temperature range of LNG cold energy for low

temperature CO, capture process

T LNG % 685 H iy PR
RE/C R/ % /%
Deng Shimin 251 162.0~8.0 50. 3 71.0
2 ke 10 162.0~37.2 36.3 44.3
Zhang Na 21! 162.0~15.0 51.6 66.5
AB kiR 205 Co, Firy . 55.7 —
-154.9~-100. 5
CO, 1t
-100.5~-28.0
E 162.0~21.5 43.7 50. 8
AR Co, % . — —
-162.0~-154.0
CO, itk .
-154.0~-13.0
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Fig.9 Flow chart of LNG cold energy for

refrigerant without phase change cold storage
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Fig.10 Flow chart of LNG cold energy for refrigerant
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Tab.6 Refrigerant and temperature range of LNG cold

energy used in cryogenic cold storage process
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Tab.7 Range of temperature used in LNG cold energy cascade utilization process
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