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Technical and economic review of the production of liquid natural gas (LNG) on a
small scale, submitted in ISME.
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Polytropic outlet inlet componant
Efficiency P T P T
(bar) (©) (bar) (©)
79. 738 50 204. 4 10 -3. 030 Compressor 1
77. 726 117.1 | 133.1 | 49.95 25 Compressor 2
63.412 3.074 -150 109 -10 TurboExpander

Jol sy S 50 00 o0liiasl gl JoS 5l Slasetia (F-F) Jgo

Air intake outlet inlet

P T P T P T Component
(bar) (©) (bar) (©) (bar) (©)
1.013 25 49. 95 25 50 204. 4 Air Cooler 1
1.013 25 116. 1 25 117.1 ] 133.1 Air Cooler 2
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Stream Outle Stream Inlet Componant
NG _out NG in
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Air intake outlet inlet

P T P T P T Component
(bar) ©) (bar) ©) (bar) ©)
1.013 25 25 50 25 278.2 Air Cooler 1
1.013 25 55 30 55 157.3 Air Cooler 2

90 Y S ;0 39290 (slo,00 ST y55 g jgm oS Slasie (V-F) Jgo

i t
Polytropic outlet inlet Componen
Efficiency P T P T
(bar) (©) (bar) (©)

82 25 278.2 | 1.5 | -62.94 Compressor 1

77 55 157.3 | 25 50 Compressor 2

67 2 -174.1 | 50 -70 TurboExpander 1

67 1.5 | -179.3 | 50 -70 TurboExpander 2
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Outlet Inlet Stream
Stream
NG _out NG in
20 35 HX 1
27 36
LNG NG _out
HX 2
34 33
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Air intake outlet inlet
P T P T P T Component
(bar) (©) (bar) (©) (bar) (©)
1.013 25 49. 95 25 50 77.18 | Air Cooler 1
1.013 25 117.2 25 118.2 | 110.2 | Air Cooler 2
pom s JSow )0 09290 Slojgm oS Slasine (Vo-F) Jour
Polytropic outlet inlet Component
Efficiency P T P T
(bar) (C) (bar) (C)
79 50 77. 18 10 -57.72 Compressor 1
77 118.2 | 110.2 | 49.95 25 Compressor 2
70 2. 425 -150 109 -10 TurboExpander
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Air intake outlet inlet

P T P T P T componant
(bar) ©) (bar) ©) (bar) ©)
1.013 25 15 80 15 294 Air Cooler 1
1. 013 25 30 30 30 153.7 Air Cooler 2

el S8 JSem 50 55 (L e sl g eS Slasiie (VW-F) oo

] Component
. outlet inlet
Polytropic
Efficiency P T P T
(bar) (©) (bar) (©)
79 15 294. 4 1 15. 82 Compressor 1
77 30 153.7 15 80 Compressor 2
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Outlet Stream Inlet Stream

LNG NG in
13 12 HX
16 15
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function = Z(chompressor — Weurbo expander) yy-Y)
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Adjuasted variable Min Max
Compressor 1 outlet Pressure(bar) 10 60
Compressor 2 outlet Pressure(bar) 30 130
Expander Outlet Pressure(bar) 0.8 3.5
Flow Rate N2(kg/h) 500 750

‘nﬁo JS...M; 6‘)‘.’ Lmu] oos..\m 9 L:b..\.d (\F—f) Jy.\.?

Adjuasted variable Min Max
Compressor 1 outlet Pressure(bar) 10 35
Compressor 2 outlet Pressure(bar) 30 80
Expander Outlet Pressure(bar) 1 3
Flow Rate N2(kg/h) 450 800

pow S sl bl oogame 5 laad (VY-F) Jsoo

Adjuasted variable Min Max
Compressor 1 outlet Pressure(bar) 10 60
Compressor 2 outlet Pressure(bar) 30 130
Exp Outlet Pressure(bar) 1 3
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Abstrcat:

Due to the enormous resources of natural gas with neighboring countries and the
priority of exploiting these shared resources, it is necessary to use these resources. Due
to the high cost of building a natural gas pipeline across the country, especially rural
areas, the need to exploit new technologies for natural gas is required. One of the
problems with the use of natural gas transmission lines is the severe pressure drop in
peak consumption time during the cold season. In order to solve this problem and
prevent gas interruptions for various uses, both urban and industrial, the need to use
mini-LNG units is strongly felt. In this research, according to the data collected on the
losses of industrial units at the time of the disruption of urban gas, the construction of
mini-LNG units has been investigated. At first, the cycles used in LNG production were
studied and then, considering the economic situation and the many constraints on
investment, four suitable processes with the conditions of use in the country were
selected so that the low investment cost and equipment used in the cycles could be built
in Inside the country. The four simulated cycles are the refrigeration cycle using
nitrogen refrigerant with a heat exchanger and an expander, a refrigeration cycle using
nitrogen refrigerant with two heat exchangers and two expanders, a refrigeration cycle
using methane refrigerant with a heat exchanger and an expander, and a refrigeration
cycle without the use of methane-single expander. The simulation results show that the
highest investment is in the second cycle, with the most used equipment. The simulation
results show that the highest investment is in the second cycle, with the most used
equipment. On the other hand, energy consumption in the second cycle is the lowest
compared to other cycles. The results show that the return time of the investment with
zero interest rate for first to fourth cycles is 2.4, 6.1, 4.8, and 1.4, respectively.

Keywords: Mini LNG, refrigeration cycle, natural gas liquefaction,economic analysis
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