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Abstract: Mobile natural gas mini-liquefiers have great advantages in application prospects in dealing with
scattered and isolated well natural gas resources, pipeline gas redistribution, distributed peak-shaving and vehicle
LNG fuel station, etc. In this paper, the various natural gas liquefaction technologies were first analyzed. It is
pointed out that the mixed refrigerant liquefaction cycle (MRC) which is the dominant technology in world-wide
LNG industry is still the best choice for the miniature scale natural gas liquefiers. The current development of
mobile natural gas mini-liquefier is also reviewed. Based on the researches on MRC for 20 years, our team has
successfully developed various skid-mount natural gas liquefiers. The idea of flexible liquefaction center and virtual
pipe line network is proposed. Series air-cooled skid-mount liquefiers with various capacities from 10000 to 30000
m’ ¢« d ' have been developed and commercialized which is driven by ordinary oil-lubricated screw
compressors. The measured specific power consumption of the 30000 m® * d ' mini-liquefier is almost equal to that
of the large-scale LNG plant with 1000000 m® * d"! in China. At present, several different capacities of liquefiers

have been used in Shanxi and Inner Mongolia.
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Table 1 Comparison of existing cycles
Cycle Efficiency Complexity Reliability Possibility for miniaturization
cascade high with 9 stages high low too many facilities,
low reliability
MRC high middle high good, with off-the-shelf facilities,
with precooling easy assembly
nitrogen brayton low,improved by low,simple system high difficult in miniature turbine

cycle precooling configuration

and compressor
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Table 2 Comparisons of liquefaction performance of air-cooled skid-mount package
LNG devices between this work and published data
No. Organization Cycle/hot sink Capacity/m?® « d! Efficiency Reference

1 GTI US MRC/water 2000 0.947 kW « h « m *—burning 25%, [17]
liquefier only 75% (measured data)

2 SINTEF Norway MRC/water 1400 0.9 kW +« h « m *—burning 24%., [18]
liquefier only 76% ( experimental
measurements)

3 SINTEF Norway MRC/water 2 0.6 kW « h « m *—burning 16.7%, [19]
liquefier only 83.3% (shaft powers of
all devices)

4 Zhejiang University MRC/— 25 0.5 kW « h » m *—burning 14.8%, [22]
liquefier only 85.2% ( experimental
measurements)

5 Shandong Kerui China N/A 50000 1.87 kW « h » m *—burning 39%. [25]
liquefier only 61% (all plant)

6 Jereh China MRC/— 5000—300000 <C0.32 kW « h « m*, burning 10. 1%, [26]
liquefier only 89.9% ( liquefaction
power consumption)

7 TIPC MRC/— 10000—50000 30% lower than N3 expander cycle [27]

8 TIPC MRC/air 10000 burning 15. 3%, liquefier only 84.7% [28]
(all plant)

30000 burning 11. 5%, liquefier only 88.5% —
(all plant)

9 Hashenleng, China MRC/water 70000 0.47 kW « h » m~?, burning 14.3%, [29]
liquefier only 85.7% (shaft powers of
all devices)

10 Hamworthy UK N, expander/water 100000 0.57 kW « h « m~*, burning 16%, [30-31]
liquefier only 84 %

11 Sichuan air separation,China MRC/— 100000 0.39kW « h + m *, burning 11.5%, [32]
liquefier only 88. 5% (all plant)

12 Huangiu, China dual MRC/— 2500000 0.9 kW « h « m~ %, burning 24%. [33]

liquefier only 76 % (all plant)
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Fig. 12 Flexible liquefaction center in

Jincheng, Shanxi province
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