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[DESCRIPTION] 

[Invention Title] 

NATURAL GAS LIQUEFACTION SYSTEM 

[Technical Field] 

[0001] 	The present invention relates to a liquefaction 

system of gas or a gas mixture, 	and more particularly, 	to a 

natural gas liquefaction system. 

[Background Art] 

[0002] 	A 	thermodynamic 	process 	of 	liquefying 	natural 

gas 	to 	produce 	liquefied 	natural 	gas 	(LNG) 	has 	been 

developed 	since 	the 	1970s 	in 	order 	to 	satisfy 	various 

challenges 	including 	demands 	for 	higher 	efficiency 	and 

larger capacity. 	In order to 	satisfy these demands, 	that 

is, 	to 	increase 	efficiency and capacity of a 	liquefaction 

process, 	various 	attempts 	to 	liquefy 	natural 	gas 	using 

different 	refrigerants 	or 	different 	cycles 	have 	been 

continuously conducted up to now. 	However, 	the number of 

liquefaction 	processes 	that 	are 	practically 	used 	is 	very 

small. 

[0003] 	One 	of 	the 	liquefaction 	processes 	that 	are 

being operated and have been most widely used is a 'propane 

pre-cooled mixed refrigerant process 	(or a C3/MR process)'. 

In 	the 	C3/MR 	process, 	supply 	gas 	is 	pre-cooled 	up 	to 

approximately 238 K by a multi-stage of propane 	(C3) 	Joule- 

Thomson 	(JT) 	cycle. 	The pre-cooled supply gas is liquefied 
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and sub-cooled up to 123 K by heat exchange with a mixed 

refrigerant 	(MR) 	in 	a 	heat 	exchanger. 	Since 	the 	C3/MR 

process 	uses 	a 	refrigeration 	cycle 	using 	a 	single 

refrigerant 	and 	a 	refrigeration 	cycle 	using 	a 	mixed 

refrigerant, 	the liquefaction process is complex and it is 

difficult to operate the liquefaction system. 

[0004] 	Another 	one 	of 	the 	successful 	liquefaction 

processes 	that 	are 	being 	operated 	is 	based 	on 	a 	cascade 

process by 	'Conoco Phillips'. 	The liquefaction process of 

`Conoco 	Phillips' 	consists 	of 	three 	Joule-Thomson 	cycles 

using methane 	Cl, 	ethylene 	C2, 	and propane 	C3, 	which 	are 

pure-component 	refrigerants. 	Since 	the 	liquefaction 

process 	does 	not 	use 	the 	mixed 	refrigerant, 	there 	are 

advantages that an operation of the liquefaction process is 

safe, 	is 	simple, 	and is 	reliable. 	However, 	since 	each of 

the three cycles 	separately requires 	a compressor, 	a heat 

exchanger, 	and 	the 	like, 	there 	is 	a 	disadvantage 	that 	a 

size 	of 	the 	liquefaction 	system has 	no 	choice 	but 	to 	be 

increased. 

[0005] 	Another 	one 	of 	the 	liquefaction processes 	that 

are being operated is 	a 	'single mixed refrigerant process 

(or 	SMR process)'. 	In the 	SMR process, 	the 	supply gas 	is 

liquefied by heat exchange with the mixed refrigerant in a 

heat exchanging region. 	To this end, 	the SMR process uses 

a 	single 	closed 	loop 	refrigeration 	cycle 	using 	the 	mixed 



3 

refrigerant. 	In 	the 	above-mentioned 	refrigeration 	cycle, 

after the mixed refrigerant 	is 	compressed and pre-cooled, 

the mixed refrigerant is condensed by the heat exchange in 

the 	heat 	exchanging 	region 	and 	is 	then 	expanded. 	The 

expanded 	refrigerant 	is 	again 	introduced 	into 	the 	heat 

exchanging 	region 	so 	as 	to 	condense 	the pre-cooled mixed 

refrigerant 	and 	liquefy 	the 	supply 	gas. 	The 	above- 

mentioned 	SMR process 	has 	an 	advantage 	that 	a 	system 	is 

compact due to a simple structure, 	but has a disadvantage 

in that efficiency of the liquefaction process is bad. 

[0006] 	(Related Art Document) 

[0007] 	[Patent Document] 

[0008] 	US 	4901533 Al 	(1990.02.20) 

[Disclosure] 

[Technical Problem] 

[0009] 	An 	object 	of 	the 	present 	invention 	is 	to 

provide 	a 	natural 	gas 	liquefaction 	system 	capable 	of 

improving efficiency of a natural gas liquefaction process 

by heat exchange in which natural gas and liquefied natural 

gas are mixed with each other. 

[Technical Solution] 

[0010] 	In 	one 	general 	aspect, 	a 	natural 	gas 

liquefaction system includes: 	a natural gas storage unit in 

which natural gas at 	low pressure and high temperature is 

stored; 	a 	liquefied 	natural 	gas 	storage 	unit; 	a 	body 	in 
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which 	liquefied 	natural 	gas 	at 	high 	pressure 	and 	low 

temperature, 	which is a mixed refrigerant supplied from the 

outside 	and 	the 	natural 	gas 	at 	low 	pressure 	and 	high 

temperature conveyed from the natural gas storage unit are 

mixed and heat-exchanged with each other and both gases are 

converted into liquefied natural gas at medium pressure and 

medium temperature; 	a pumping unit compressing and pumping 

the 	liquefied 	natural 	gas 	at 	medium pressure 	and medium 

temperature passing through the body into liquefied natural 

gas at high pressure and medium temperature; 	a sub-cooling 

unit sub-cooling the liquefied natural gas at high pressure 

and 	medium 	temperature 	passing 	through 	the 	pumping 	unit 

into 	liquefied 	natural 	gas 	at 	high 	pressure 	and 	low 

temperature; 	and 	a 	first 	distributing 	and 	conveying 	unit 

distributing 	and 	conveying 	the 	liquefied 	natural 	gas 	at 

high pressure and low temperature passing through the sub-

cooling unit to the liquefied natural gas storage unit and 

the body, 	so as to allow some of the liquefied natural gas 

at 	high 	pressure 	and 	low 	temperature 	passing 	through 	the 

sub-cooling unit to be stored in the liquefied natural gas 

storage unit 	and supply the 	remainder 	to the body as the 

mixed refrigerant. 

[0011] 	The 	body 	may 	include: 	a 	first 	filling 	unit 

formed in the body and 	filled with the 	liquefied natural 

gas at high pressure and low temperature conveyed from the 



5 

first 	distributing 	and 	conveying 	unit, 	a 	second 	filling 

unit formed outside the first filling unit and filled with 

the 	natural 	gas 	at 	low 	pressure 	and 	high 	temperature 

conveyed from the natural gas storage unit, 	and a spraying 

nozzle installed at the 	first filling unit 	so as to spray 

the 	liquefied 	natural 	gas 	at 	high 	pressure 	and 	low 

temperature filled in the first filling unit to the second 

filling unit. 

[0012] 	The second filling unit may have a plurality of 

heat 	exchanging 	regions 	formed 	by 	a 	plurality 	of 	guide 

walls 	formed 	therein 	so 	as 	to 	be 	spaced 	apart 	from each 

other by a predetermined interval. 

[0013] 	The guide walls may be formed in a zigzag shape 

in the second filling unit. 

[0014] 	The 	second 	filling 	unit 	may 	have 	a 	flow 	path 

formed by a plurality of bending walls formed therein so as 

to 	be 	spaced 	apart 	from 	each 	other 	by 	a 	predetermined 

interval. 

[0015] 	The 	second 	filling 	unit 	may 	have 	a 	flow 	path 

formed in a zigzag shape by the plurality of bending walls 

formed in the second filling unit so as to be spaced apart 

from each other by the predetermined interval. 

[0016] 	The second filling unit may have a plurality of 

partition regions formed by a plurality of separation walls 

formed therein so as to be spaced apart from each other by 
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a predetermined interval and a flow path formed by one or 

more through holes formed in the separation walls. 

[0017] 	The natural gas liquefaction system may further 

include 	a 	non-conversion 	gas 	processing 	unit 	in 

communication with the body so as to receive and process a 

non-converted 	natural 	gas 	at 	low 	pressure 	and 	high 

temperature 	from 	the 	body, 	wherein 	the 	body 	includes 	a 

filtering unit installed at a connection portion with the 

non-conversion gas processing unit so as to filter foreign 

materials contained in the non-converted natural gas at low 

pressure and high temperature transferred from the body to 

the 	non-conversion 	gas 	processing 	unit 	and 	feedback 	the 

non-converted 	natural 	gas 	at 	low 	pressure 	and 	high 

temperature to the body. 

[0018] 	The natural gas liquefaction system may further 

include a recycle unit installed inside or outside the body 

and 	allowing 	a 	non-converted natural 	gas 	at 	low pressure 

and 	high 	temperature 	conveyed 	from the 	body 	to 	be 	heat- 

exchanged with the liquefied natural gas at high pressure 

and 	low 	temperature 	conveyed 	from 	the 	first 	distributing 

and conveying unit, 	to be converted into liquefied natural 

gas 	at medium pressure 	and medium temperature, 	and to be 

then fed back to the body. 

[0019] 	The natural gas 	liquefaction system may further 

include 	a 	second 	distributing 	and 	conveying 	unit 
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distributing 	and 	conveying 	the 	liquefied 	natural 	gas 	at 

high pressure 	and medium temperature 	passing 	through 	the 

pumping 	unit 	through 	the 	body, 	the 	sub-cooling 	unit, 	the 

first 	distributing 	and 	conveying 	unit, 	and 	the 	liquefied 

natural gas storage unit. 

[0020] 	The natural gas liquefaction system may further 

include: 	a 	valve 	connecting 	the 	liquefied 	natural 	gas 

storage unit and the body to each other; and a controlling 

unit measuring pressure of the body and controlling opening 

and closing of the valve. 

[0021] 	The 	controlling unit 	may 	open 	the 	valve 	so 	as 

to allow the liquefied natural gas at high pressure and low 

temperature 	stored 	in 	the 	liquefied 	natural 	gas 	storage 

unit to be conveyed to the body when a pressure measuring 

value of the body is a reasonable value or more, 	and close 

the valve when the pressure measuring value of the body is 

the reasonable value or less. 

[0022] 

[Advantageous Effects] 

[0023] 	Since 	the 	natural 	gas 	liquefaction 	system 

according to the present invention has a body in which the 

natural 	gas 	and the 	liquefied natural 	gas 	are mixed with 

each other and are heat-exchanged, 	heat exchange efficiency 

of the natural gas may be improved. 

[0024] 	In addition, 	since the natural gas liquefaction 
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system according to the present 	invention has the pumping 

unit 	in which the liquefied natural gas 	is compressed and 

pumped, 	energy may be relatively less consumed as compared 

to 	the 	related 	art 	in 	which 	the 	natural 	gas 	or 	gas 	is 

compressed by the compressor. 

[0025] 	In addition, 	since the natural gas liquefaction 

system 	according 	to 	the 	present 	invention 	has 	the 	sub- 

cooling unit that sub-cools the liquefied natural gas of a 

liquid 	state, 	sub-cooling 	efficiency 	may 	be 	further 

improved 	as 	compared 	to 	the 	related 	art 	in 	which 	the 

natural gas of a gas state is sub-cooled. 

[0026] 	In addition, 	since the natural gas 	liquefaction 

system according to an exemplary embodiment of the present 

invention further includes a non-conversion gas processing 

unit linked with the body so as to receive and process the 

non-converted 	natural 	gas 	at 	low 	pressure 	and 	high 

temperature 	from 	the 	body 	and 	has 	a 	filtering 	unit 

installed at 	a connection portion with 	the 	non-conversion 

gas 	processing 	unit 	so 	as 	to 	filter 	foreign 	materials 

contained in the non-converted natural gas at low pressure 

and high temperature which is exhausted from the body and 

feedback the non-converted natural gas at low pressure and 

high temperature to the body, 	the non-converted natural gas 

may 	be 	easily 	processed 	and 	cool 	air 	contained 	in 	the 

foreign materials may be fed back to the body. 
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[0027] 	In 	addition, 	since 	the 	body 	according 	to 	an 

exemplary embodiment of the present invention has the first 

filling unit formed in the body and in which the liquefied 

natural gas at high pressure and low temperature conveyed 

from the first distributing and conveying unit is filled, 	a 

second 	filling unit 	formed out 	of 	the 	first 	filling unit 

and 	in 	which 	the 	natural 	gas 	at 	low 	pressure 	and 	high 

temperature conveyed from the natural gas storage unit is 

filled, 	and 	the 	spraying 	nozzle 	installed 	at 	the 	first 

filling unit 	so 	as 	to 	spray the 	liquefied natural 	gas 	at 

high 	pressure 	and 	low 	temperature 	filled 	in 	the 	first 

filling 	unit 	to 	the 	second 	filling 	unit, 	heat 	exchange 

efficiency of the liquefied natural gas and the natural gas 

may be maximized. 

[00] 	In 	addition, 	since 	the 	body 	according 	to 	an 

exemplary 	embodiment 	of 	the 	present 	invention 	has 	the 

plurality 	of 	heat 	exchanging 	regions 	formed 	by 	the 

plurality of guide walls formed in the second filling unit, 

a contact time and a contact space between the natural gas 

and the liquefied natural gas may be further increased. 

[0029] 	In 	addition, 	since 	the 	body 	according 	to 	an 

exemplary embodiment of the present invention has the flow 

channel 	having a 	zigzag 	shape 	formed by the plurality of 

bending 	walls 	formed 	in 	the 	second 	filling 	unit, 	the 

contact time and the contact space between the natural gas 
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and the liquefied natural gas may be further increased. 

[0030] 	In 	addition, 	since 	the 	body 	according 	to 	an 

exemplary 	embodiment 	of 	the 	present 	invention 	has 	the 

plurality of partition regions 	formed by the plurality of 

separation walls formed in the second filling unit and the 

flow channel formed by one or more through holes formed by 

the separation walls, 	the movement path of the natural gas 

at 	low pressure and high temperature which is moved in a 

state 	filled 	in 	the 	second 	filling 	unit 	may 	be 	freely 

designated 	by 	freely 	adjusting 	positions 	at 	which 	the 

through holes are formed. 

[0031] 	In addition, 	since the natural gas liquefaction 

system according to an exemplary embodiment of the present 

invention has 	the 	recycle 	unit, 	the 	non-converted natural 

gas may be again liquefied. 

[0032] 	In addition, 	since the natural gas 	liquefaction 

system according to an exemplary embodiment of the present 

invention has a second distributing and conveying unit that 

distributes and conveys 	some of the 	liquefied natural gas 

at high pressure and medium temperature passing through the 

pumping 	unit 	to 	the 	body, 	the 	refrigerant 	may 	be 	easily 

provided to the body. 

[0033] 	In addition, 	since the natural gas 	liquefaction 

system according to an exemplary embodiment of the present 

invention 	has 	the 	valve 	connecting 	the 	liquefied 	natural 
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gas 	storage 	unit 	and 	the 	body 	to 	each 	other, 	and 	the 

controlling 	unit 	measuring 	pressure 	of 	the 	body 	and 

controlling 	opening 	and 	closing 	of 	the 	valve, 	it 	is 

possible to efficiently cope with variation in pressure of 

the body. 

[Description of Drawings] 

[0034] 	FIG. 	1 	is 	a 	schematic 	view 	showing 	a 	natural 

gas liquefaction system according to the present invention. 

[0035] 	FIG. 	2 	is 	a 	schematic 	view 	showing 	a 	natural 

gas 	liquefaction 	system 	according 	to 	a 	first 	exemplary 

embodiment of the present invention and an example 1 of a 

body according to the present invention. 

[0036] 	FIG. 	3 is a schematic view showing an example 2 

of the body according to the present invention. 

[0037] 	FIG. 	4 	is a schematic view showing an example 3 

of the body according to the present invention. 

[0038] 	FIG. 	5 is a schematic view showing an example 4 

of the body according to the present invention. 

[0039] 	FIG. 	6 is a schematic view showing an example 5 

of the body according to the present invention. 

[0040] 	FIG. 	7 	is 	a 	schematic 	view 	of 	a 	natural 	gas 

liquefaction 	system 	according 	to 	a 	second 	exemplary 

embodiment of the present invention. 

(Best Mode] 

[0041] 	Hereinafter, 	a 	technical 	spirit 	of 	the 	present 
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invention will be described in more detail with 	reference 

to the accompanying drawings. 

[0042] 	The 	accompanying 	drawings 	are 	only 	examples 

shown 	in 	order 	to 	describe 	the 	technical 	idea 	of 	the 

present invention in more detail. 	Therefore, 	the technical 

spirit of the present invention is not limited to shapes of 

the accompanying drawings. 

[0043] 	FIG. 	1 	is 	a 	schematic 	view 	showing 	a 	natural 

gas liquefaction system according to the present invention. 

[0044] 	As 	shown 	in 	FIG. 	1, 	a natural 	gas 	liquefaction 

system 	1000 	according 	to 	the 	present 	invention 	is 

configured 	to 	include 	a 	natural 	gas 	storage 	unit 	100, 	a 

liquefied 	natural 	gas 	storage 	unit 	200, 	a 	body 	300, 	a 

pumping 	unit 	400, 	a 	sub-cooling 	unit 	500, 	and 	a 	first 

distributing and conveying unit 810. 

[0045] 	The 	natural 	gas 	storage 	unit 	100, 	which 	is 	a 

configuration in which natural gas at low pressure and high 

temperature 	is 	stored, 	stores 	extracted 	natural 	gas 	by 

extracting 	natural 	gas 	of 	a 	low 	pressure 	and 	high 

temperature state buried under the ground or the seabed or 

boil off gas 	(BOG) 	generated from an LNG tank. 

[0046] 	As 	the natural gas 	storage unit 	100, 	a tank or 

a vessel known in the art may be used. 

[0047] 	As 	the 	liquefied natural 	gas 	storage unit 	200, 

which is a configuration for storing liquefied natural gas 
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at high pressure and low temperature, 	a compression tank or 

a compression vessel known in the art may be used. 

[0048] 	The 	body 	300 	has 	a 	configuration 	in which 	the 

liquefied natural gas at high pressure and low temperature, 

which is a mixed refrigerant supplied from the outside, and 

the 	natural 	gas 	at 	low 	pressure 	and 	high 	temperature 

conveyed 	from the 	natural 	gas 	storage 	unit 	100 	are mixed 

with each 	other 	to 	be 	heat-exchanged 	and both 	gases 	are 

converted into liquefied natural gas at medium pressure and 

medium temperature. 

[0049] 	The 	body 	300 	has 	a 	hollowed 	space 	formed 

therein 	so that 	the natural gas 	at 	low pressure 	and high 

temperature and the liquefied natural gas may be mixed with 

each other and may be heat-exchanged with each other. 

[0050] 	Therefore, 	since 	the 	natural 	gas 	liquefaction 

system 1000 according to the present invention has the body 

300 in which the natural gas and the liquefied natural gas 

are mixed with each other by direct contact and are heat- 

exchanged, 	heat exchange efficiency of the natural gas may 

be improved. 

[0051] 	Meanwhile, 	since 	the 	natural 	gas 	at 	low 

pressure and high temperature introduced into the body 300 

is heat-exchanged by the direct contact with the liquefied 

natural gas 	at high pressure and low temperature 	supplied 

from the outside, 	it may be more rapidly cooled. 
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poul 	The pumping 	unit 	400 	compresses 	and pumps 	the 

liquefied 	natural 	gas 	at 	medium 	pressure 	and 	medium 

temperature 	passing 	through 	the 	body 	300 	into 	liquefied 

natural gas at high pressure and medium temperature. 

[0053] 	Therefore, 	since 	the 	natural 	gas 	liquefaction 

system 	1000 	according 	to 	the 	present 	invention 	has 	the 

pumping 	part 	400 	in 	which 	the 	liquefied 	natural 	gas 	is 

compressed 	and 	pumped, 	energy 	may 	be 	relatively 	less 

consumed 	as 	compared 	to 	the 	related 	art 	in 	which 	the 

natural gas or gas is compressed by a compressor. 

[0054] 	The 	sub-cooling 	unit 	500 	sub-cools 	the 

liquefied 	natural 	gas 	at 	high 	pressure 	and 	medium 

temperature 	passing 	through 	the 	pumping 	unit 	400 	into 

liquefied natural gas at high pressure and low temperature. 

[0055] 	In 	this 	case, 	the 	sub-cooling 	unit 	500 	sub- 

cools the liquefied natural gas at high pressure and medium 

temperature using a refrigeration cycle or a refrigeration 

system 	which 	is 	known 	in 	the 	art. 	Since 	technologies 

related to the above-mentioned refrigeration cycle or the 

refrigeration 	system 	are 	widely 	known, 	a 	detailed 

description thereof will be omitted. 

[0 056] 	Therefore, 	since 	the 	natural 	gas 	liquefaction 

system 1000 according to the present invention has the sub- 

cooling part 	500 	that 	sub-cools 	the 	liquefied natural 	gas 

of 	a 	liquid 	state, 	sub-cooling 	efficiency may 	be 	further 
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improved 	as 	compared 	to 	the 	related 	art 	in 	which 	the 

natural gas of a gas state is sub-cooled. 

[0057] 	The 	first 	distributing 	and 	conveying 	unit 	810 

distributes and conveys the 	liquefied natural 	gas at 	high 

pressure 	and 	low 	temperature 	passing 	through 	the 	sub- 

cooling unit 500 to the liquefied natural gas storage unit 

200 and the body 300, 	so as to store some of the liquefied 

natural 	gas 	at 	high pressure 	and 	low temperature passing 

through the sub-cooling unit 500 in the liquefied natural 

gas storage unit 200 and supply the remainder to the body 

300 as a mixed refrigerant. 

[0058] 	Therefore, 	since 	the 	natural 	gas 	liquefaction 

system 	1000 	according 	to 	the 	present 	invention 	has 	the 

first distributing and conveying unit 810 that distributes 

and 	conveys 	some 	of 	the 	liquefied 	natural 	gas 	at 	high 

pressure 	and 	low 	temperature 	passing 	through 	the 	sub- 

cooling unit 500 to the body 300, 	it may have a simplified 

configuration 	of 	the 	system 	using 	only 	the 	liquefied 

natural gas as a single refrigerant. 

[0059] 

[0060] 	Meanwhile, 	a 	principle 	of 	liquefying 	the 

natural 	gas 	by 	the 	natural 	gas 	liquefaction 	system 	1000 

according to the present invention will be described below 

in detail. 

[0061] 	First, 	in 	a 	first 	operation, 	the 	liquefied 
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natural gas at high pressure and low temperature, 	which is 

the 	mixed 	refrigerant 	supplied 	from 	the 	outside 	and 	the 

natural gas at 	low pressure and high temperature conveyed 

from the natural 	gas 	storage 	unit 	100 	are 	each 	filled 	in 

the body 300. 

[0062] 	In 	this 	case, 	the 	body 	300 	may 	also 	be 	in 	a 

state in which a predetermined amount of liquefied natural 

gas at high pressure and low temperature is filled in the 

body 	300, 	instead 	of 	being 	supplied 	with 	the 	liquefied 

natural gas at high pressure and low temperature, 	which is 

the mixed refrigerant, 	from the outside. 

[0063] 	Next, 	in a second operation, 	the natural gas at 

low pressure and high temperature and the liquefied natural 

gas at high pressure and low temperature that are filled in 

the 	body 	300 	are 	mixed 	with 	each 	other 	and 	are 	heat- 

exchanged with each other, 	such that both natural gases are 

converted into liquefied natural gas at medium pressure and 

medium temperature. 

[0064] 	Next, 	in 	a 	third 	operation, 	the 	liquefied 

natural 	gas 	at 	medium 	pressure 	and 	medium 	temperature 

passing through the body 300 is compressed and pumped into 

liquefied 	natural 	gas 	at 	high 	pressure 	and 	medium 

temperature by the pumping unit 400. 

[0065] 	Next, 	in 	a 	fourth 	operation, 	the 	liquefied 

natural gas at high pressure and medium temperature passing 
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through the pumping unit 	400 	is 	sub-cooled into 	liquefied 

natural 	gas 	at 	high 	pressure 	and 	low 	temperature 	by 	the 

sub-cooling unit 500. 

[0066] 	Next, 	in 	a 	fifth 	operation, 	the 	liquefied 

natural 	gas 	at 	high pressure 	and 	low 	temperature 	passing 

through 	the 	sub-cooling 	unit 	500 	is 	distributed 	and 

conveyed to the liquefied natural gas storage unit 200 and 

the body 300 by the first distributing and conveying unit 

810, 	so as to supply some of the liquefied natural gas at 

high pressure and low temperature passing through the sub-

cooling unit 500 to the body 300 as a refrigerant and store 

the remainder in the liquefied natural gas storage unit 200. 

[0067] 	That 	is, 	in 	the 	first 	operation, 	the 	mixed 

refrigerant 	is 	the 	liquefied natural gas 	at high pressure 

and 	low 	temperature 	that 	passes 	through 	the 	sub-cooling 

unit 500 in the fifth operation and is then supplied to the 

body 300 by the first distributing and conveying unit 810. 

[0068] 

[0069] 	FIG. 	2 	is 	a 	schematic 	view 	showing 	a 	natural 

gas 	liquefaction 	system 	according 	to 	a 	first 	exemplary 

embodiment of the present invention and an example 1 of a 

body according to the present invention. 

[0070] 	As 	shown 	in 	FIG. 	2, 	a 	natural 	gas 	liquefaction 

system 1000' 	according 	to a 	first 	exemplary embodiment of 

the 	present 	invention 	has 	a 	configuration 	that 	further 
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includes 	a non-conversion gas processing unit 	600, 	and an 

example 1 of a body 300' 	according to the present invention. 

[0071] 	The 	non-conversion 	gas 	processing 	unit 	600, 

which 	is 	a 	configuration 	in 	communication 	with 	an 	upper 

side of the body 300', 	receives and processes the natural 

gas 	at 	low 	pressure 	and 	high 	temperature 	which 	is 	not 

converted in advance by the body 300', 	from the body 300'. 

[0072] 	In this case, 	the non-conversion gas processing 

unit 600 may be configured as a flare stack that burns and 

removes fluid introduced thereinto. 

[0073] 	Here, 	since 	the 	flare 	stack, 	which 	is 	an 

apparatus 	that 	burns 	and 	removes 	the 	fluid 	introduced 

thereinto 	is 	a 	widely 	known 	technology, 	a 	detailed 

description thereof will be omitted. 

[0074] 	An example 	1 of the body 300' 	according to the 

present invention is configured to include a filtering unit 

installed at 	a 	connection portion with the non-conversion 

gas 	processing 	unit 	600 	and 	filtering 	foreign 	materials 

(mists) 	contained 	in 	non-converted 	natural 	gas 	at 	low 

pressure 	and 	high 	temperature 	from 	the 	body 	300' 	to 	the 

non-conversion 	gas 	processing 	unit 	600 	so 	as 	to 	feedback 

the 	non-converted 	natural 	gas 	at 	low 	pressure 	and 	high 

temperature to the body 300'. 

[0075] 	That 	is, 	the 	filtering 	unit 	340 	prevents 	the 

foreign 	materials 	contained 	in 	the 	non-converted 	natural 
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gas 	at 	low 	pressure 	and 	high 	temperature 	from 	being 

transferred to the non-conversion gas processing unit 	600. 

This 	is 	to 	prevent 	the 	foreign materials 	containing 	cool 

air 	from 	being 	transferred 	to 	the 	non-conversion 	gas 

processing 	unit 	600 	since 	the 	cool 	air 	which 	is 	heat- 

exchanged with the liquefied natural gas at high pressure 

and low temperature remains in the foreign materials. 

[0076] 	Therefore, 	since 	the 	natural 	gas 	liquefaction 

system 	1000' 	according 	to 	the 	example 	1 	of 	the 	present 

invention 	further 	includes 	the 	non-conversion 	gas 

processing 	unit 	600 	linked 	with 	the 	body 	300' 	so 	as 	to 

receive 	and process 	the 	non-converted natural 	gas 	at 	low 

pressure and high temperature from the body 300' 	and has a 

filtering unit 340 installed at the connection portion with 

the non-conversion gas processing unit 600 so as to filter 

the 	foreign 	materials 	contained 	in 	the 	non-converted 

natural gas at 	low pressure and high temperature which is 

exhausted from the body 300' and feedback the non-converted 

natural 	gas 	at 	low 	pressure 	and 	high 	temperature 	to 	the 

body 	300', 	the 	non-converted 	natural 	gas 	may 	be 	easily 

processed and cool air contained in the 	foreign materials 

may be fed back to the body 300'. 

[0077] 	Meanwhile, 	the 	body 	may 	be 	configured 	in 

various shapes so as to increase heat exchange efficiency. 

A detailed description thereof will be provided below. 
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[0078] 

[0079] 	FIG. 	3 is a schematic view showing an example 2 

of the body according to the present invention. 

[0080] 	As shown in FIG. 	3, 	an example 2 of a body 300" 

according to the present invention is configured to include 

a 	first 	filling 	unit 	310, 	a 	second 	filling 	unit 	320, 	a 

spraying nozzle 330, 	and a filtering unit 340. 

[0081] 	Since the filtering unit 340 is described above, 

a detailed description thereof will be omitted. 

[0082] 	The 	first 	filling 	unit 	310, 	which 	is 	an 

independent 	space 	formed in the central portion inside of 

the body 300", 	is filled with the liquefied natural gas at 

high pressure and low temperature conveyed from the first 

distributing and conveying unit 810. 

[0083] 	The 	second 	filling 	unit 	320, 	which 	is 	a 	space 

formed outside the 	first 	filling unit 	310, 	is 	filled with 

the 	natural 	gas 	at 	low 	pressure 	and 	high 	temperature 

conveyed from the natural gas storage unit 100. 

[0084] 	The spraying nozzle 330 is installed on one end, 

the 	other end, 	or both ends 	in a horizontal 	direction of 

the 	first 	filling 	unit 	310 	and 	horizontally 	sprays 	the 

liquefied natural gas at high pressure and low temperature 

filled 	in 	the 	first 	filling 	unit 	310, 	so 	as 	to 	fill 	the 

second filling unit 320. 

[0085] 	Therefore, 	since 	the 	spraying 	nozzle 	330 	fills 
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the 	second 	filling 	unit 	320 	by 	horizontally 	spraying 	the 

liquefied natural gas at high pressure and low temperature 

filled 	in 	the 	first 	filling 	unit 	310, 	a 	contact 	time 

between the liquefied natural gas at high pressure and low 

temperature 	filled 	in 	the 	first 	filling 	unit 	310 	and the 

natural gas at low pressure and high temperature filled in 

the second filling unit 320 becomes 	longer than a contact 

time according to a natural drop of the liquefied natural 

gas 	at 	high 	pressure 	and 	low 	temperature 	filled 	in 	the 

first 	filling 	unit 	310, 	and 	consequently, 	heat 	exchange 

between the liquefied natural gas at high pressure and low 

temperature 	filled 	in 	the 	first 	filling 	unit 	310 	and the 

natural gas at low pressure and high temperature filled in 

the second filling unit 320 may be well performed. 

[0086] 	Therefore, 	since the example 2 of the body 300" 

according to the present invention has the spraying nozzle 

330 that horizontally sprays the liquefied natural gas, 	the 

contact 	time 	between 	the 	natural 	gas 	and 	the 	liquefied 

natural gas may be increased. 

[0087] 

[0088] 	FIG. 	4 	is a schematic view showing an example 3 

of the body according to the present invention. 

[0089] 	As 	shown 	in 	FIG. 	4, 	an 	example 	3 	of 	a 	body 

300"' 	according to the present 	invention 	is 	configured to 

include the first filling unit 310, 	the second filling unit 
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320, 	the spraying nozzle 330, 	the filtering unit 340, 	and a 

plurality of guide walls 350. 

[0090] 	Since the filtering unit 340 is described above, 

a detailed description thereof will be omitted. 

[0091] 	The 	first 	filling 	unit 	310, 	which 	is 	an 

independent space formed in an upper side in the body 300"', 

is filled with the 	liquefied natural gas at high pressure 

and 	low temperature 	conveyed 	from the 	first 	distributing 

and conveying unit 810. 

[0092] 	The 	second 	filling 	unit 	320, 	which 	is 	a 	space 

formed outside 	the 	first 	filling unit 	310, 	is 	filled with 

the 	natural 	gas 	at 	low 	pressure 	and 	high 	temperature 

conveyed from the natural gas storage unit 100. 

[0093] 	The plurality of guide walls 	350 	are 	formed in 

a zigzag shape in the second filling unit 	320 so as to be 

spaced apart 	from each 	other by a predetermined 	interval 

and partition the second filling unit 320 into a plurality 

of heat exchanging regions 322. 

[0094] 	That 	is, 	the 	second 	filling 	unit 	320 	has 	the 

plurality 	of 	heat 	exchanging 	regions 	322 	formed 	by 	the 

plurality of guide walls 350. 

[0095] 	A 	plurality 	of 	spraying 	nozzles 	330 	are 

installed below the first filling unit 310 and horizontally 

spray the 	liquefied natural 	gas 	at 	high pressure 	and 	low 

temperature filled in the first filling unit 310, 	so as to 
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fill the second filling unit 320. 

[0096] 	Therefore, 	since 	the 	spraying 	nozzles 	330 	fill 

each 	of 	the 	heat 	exchanging 	regions 	322 	of 	the 	second 

filling 	unit 	320 	by 	horizontally 	spraying 	the 	liquefied 

natural gas at high pressure and low temperature filled in 

the 	first 	filling 	unit 	310, 	a 	contact 	time 	between 	the 

liquefied natural gas at high pressure and low temperature 

filled in the first filling unit 310 and the natural gas at 

low pressure and high temperature each filled in the heat 

exchanging 	regions 	322 	of 	the 	second 	filling 	unit 	320 

becomes 	longer than a contact time according to a natural 

drop of the liquefied natural gas at high pressure and low 

temperature 	filled 	in 	the 	first 	filling 	unit 	310, 	and 

consequently, 	heat 	exchange 	between the 	liquefied natural 

gas 	at 	high 	pressure 	and 	low 	temperature 	filled 	in 	the 

first filling unit 310 and the natural gas at low pressure 

and 	high 	temperature 	each 	filled 	in 	the 	heat 	exchanging 

regions 	322 	of 	the 	second 	filling 	unit 	320 	may 	be 	well 

performed. 

[0097] 	Particularly, 	since 	the 	example 	2 	of 	the 	body 

300"' 	according to the present invention has the plurality 

of heat exchanging regions 	322 	formed by the plurality of 

guide 	walls 	350 	formed 	in 	the 	second 	filling 	unit 	320, 	a 

contact 	time 	and a 	contact 	space 	between 	the 	natural 	gas 

and the liquefied natural gas may be increased. 
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[0098] 

[0099] 	FIG. 	5 is a schematic view showing an example 4 

of the body according to the present invention. 

[00100] 	As 	shown 	in 	FIG. 	5, 	an 	example 	4 	of 	a 	body 

300"" according 	to the present 	invention is configured to 

include the first filling unit 310, 	the second filling unit 

320, 	a plurality of bending walls 360, 	the spraying nozzle 

330, 	the filtering unit 340. 

[00101] 	Since the filtering unit 340 is described above, 

a detailed description thereof will be omitted. 

[00102] 	The 	first 	filling 	unit 	310, 	which 	is 	an 

independent space formed in an upper side in the body 300"", 

is 	filled with the 	liquefied natural gas at high pressure 

and low temperature conveyed from the liquefied natural gas 

storage unit 200. 

[00103] 	The 	second 	filling 	unit 	320, 	which 	is 	a 	space 

formed outside 	the 	first 	filling unit 	310, 	is 	filled with 

the 	natural 	gas 	at 	low 	pressure 	and 	high 	temperature 

conveyed from the natural gas storage unit 100. 

[00104] 	The 	plurality 	of 	bending 	walls 	360 	are 	formed 

in a shape bending a pipe in a zigzag shape in the second 

filling unit 	320 	so as to be spaced apart 	from each other 

by 	a 	predetermined 	interval 	and 	form a 	flow 	path 	in 	the 

zigzag 	shape 	having 	a 	plurality 	of 	bending 	regions 	324 

formed in the second filling unit 320. 
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[00105] 	That 	is, 	the 	second 	filling 	unit 	320 	is 

provided with the flow path of the zigzag shape having the 

plurality of bending regions 324 formed by the plurality of 

bending walls 360. 

[00106] 	A 	plurality 	of 	spraying 	nozzles 	330 	are 

installed below the first filling unit 310 and horizontally 

spray the 	liquefied natural 	gas 	at 	high pressure 	and low 

temperature filled in the first filling unit 310, 	so as to 

fill each of the bending regions 324 of the flow path. 

[00107] 	Although 	FIG. 	5 	shows 	an 	example 	in 	which 	the 

first 	filling 	unit 	310 	and 	the 	spraying 	nozzles 	330 	are 

formed on only the bending regions 324 	formed at an upper 

side of the flow path, 	the present invention is not limited 

thereto. 

[00108] 	Therefore, 	since 	the 	spraying 	nozzles 	330 	fill 

each of the bending regions 324 of the second filling unit 

320 by horizontally spraying the 	liquefied natural gas at 

high 	pressure 	and 	low 	temperature 	filled 	in 	the 	first 

filling 	unit 	310, 	a 	contact 	time 	between 	the 	liquefied 

natural gas at high pressure and low temperature filled in 

the 	first 	filling 	unit 	310 	and 	the 	natural 	gas 	at 	low 

pressure 	and high 	temperature 	each 	filled 	in 	the 	bending 

regions 	324 	of the 	second filling unit 	320 becomes 	longer 

than 	a 	contact 	time 	according 	to 	a 	natural 	drop 	of 	the 

liquefied natural gas at high pressure and low temperature 
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filled 	in 	the 	first 	filling 	unit 	310, 	and 	consequently, 

heat 	exchange 	between 	the 	liquefied 	natural 	gas 	at 	high 

pressure 	and 	low 	temperature 	filled 	in 	the 	first 	filling 

unit 	310 	and 	the 	natural 	gas 	at 	low 	pressure 	and 	high 

temperature each filled in the bending regions 	324 	of the 

second filling unit 320 may be well performed. 

[00109] 	Therefore, 	since 	the 	example 	4 	of 	the 	body 

300"" according to the present invention has the flow path 

formed by the plurality of bending walls 360 formed in the 

second filling unit 320, 	a contact time and a contact space 

between the natural gas and the liquefied natural gas may 

be increased. 

[00110] 

[00111] 	FIG. 	6 is a schematic view showing an example 5 

of the body according to the present invention. 

[00112] 	As 	shown 	in 	FIG. 	6, 	an 	example 	5 	of 	a 	body 

300"" 	according to the present 	invention is 	configured to 

include the first filling unit 310, 	the second filling unit 

320, 	a 	plurality 	of 	separation 	walls 	370, 	the 	spraying 

nozzle 330, 	and the filtering unit 340. 

[00113] 	Since the 	filtering unit 	340 	is described above, 

a detailed description thereof will be omitted. 

[00114] 	The 	first 	filling 	unit 	310, 	which 	is 	an 

independent space formed in an upper side in the body 300"", 

is 	filled with the 	liquefied natural gas 	at high pressure 
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and low temperature conveyed from the liquefied natural gas 

storage unit 200. 

[00115] 	The 	second 	filling 	unit 	320, 	which 	is 	a 	space 

formed outside the 	first 	filling unit 	310, 	is 	filled with 

the 	natural 	gas 	at 	low 	pressure 	and 	high 	temperature 

conveyed from the natural gas storage unit 100. 

[00116] 	The 	plurality 	of 	separation 	walls 	370 	are 

formed in the 	second filling unit 	320 	so as to be 	spaced 

apart from each other by a predetermined interval and form 

a plurality of partition regions 326 in the second filling 

unit 320, 	wherein one or more through holes 371 are formed 

in the separation walls 370, 	so as to form a flow path of a 

zigzag shape in the second filling unit 320. 

[00117] 	A 	plurality 	of 	spraying 	nozzles 	330 	are 

installed below the first filling unit 310 and horizontally 

spray the 	liquefied natural 	gas 	at 	high pressure 	and 	low 

temperature filled in the first filling unit 310, 	so as to 

fill 	each 	of 	the 	partition 	regions 	326 	of 	the 	second 

filling unit 320. 

[00118] 	Therefore, 	in 	addition, 	since 	the 	example 	5 	of 

the body 300"" according to the present 	invention has 	the 

plurality of partition regions 326 formed by the plurality 

of 	separation walls 	370 	formed in the 	second filling unit 

320 	and has 	the 	flow path 	formed by 	forming 	one 	or more 

through holes 	371 	in the 	separation walls 	370, 	a movement 



28 

path 	of 	the 	natural 	gas 	at 	low 	pressure 	and 	high 

temperature which is moved in a state filled in the second 

filling 	unit 	320 	may 	be 	freely 	designated 	by 	freely 

adjusting 	positions 	at 	which 	the 	through 	holes 	371 	are 

formed. 

[00119] 

[00120] 	FIG. 	7 	is 	a 	schematic 	view 	of 	a 	natural 	gas 

liquefaction 	system 	according 	to 	a 	second 	exemplary 

embodiment of the present invention. 

[00121] 	As 	shown 	in 	FIG. 	7, 	a 	natural 	gas 	liquefaction 

system 1000" according to a second exemplary embodiment of 

the 	present 	invention 	has 	a 	configuration 	that 	further 

includes 	a 	recycle 	unit 	700, 	a 	second 	distributing 	and 

conveying unit 820, 	a valve 900, 	and a controlling unit, 	in 

addition 	to 	the 	natural 	gas 	liquefaction 	system 	1000' 

according to the first exemplary embodiment of the present 

invention. 

[00122] 	In 	the 	natural 	gas 	liquefaction 	system 	1000" 

according to the second exemplary embodiment of the present 

invention, 	the liquefied natural 	gas 	at high pressure and 

low 	temperature 	supplied 	from the 	first 	distributing 	and 

conveying 	unit 	810 	to 	the 	body 	300' 	first 	passes 	through 

the recycle unit 700 and is then supplied to the body 300'. 

[00123] 	The 	recycle 	unit 	700 	has 	a 	configuration which 

is installed inside or outside the body 300' 	and allows the 
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non-converted 	natural 	gas 	at 	low 	pressure 	and 	high 

temperature 	transferred 	from 	the 	body 	300' 	to 	the 	non- 

conversion gas 	processing unit 	600 	to be mixed and heat- 

exchanged with the 	liquefied natural gas at high pressure 

and 	low 	temperature, 	which 	is 	the 	mixed 	refrigerant, 

supplied from the first distributing and conveying unit 810, 

to be 	converted 	into 	the 	liquefied natural 	gas 	at medium 

pressure and medium temperature, 	and be then fed back to 

the body 300'. 

[00124] 	That 	is, 	the 	recycle 	unit 	700 	has 	the 

configuration 	for 	again 	liquefying 	the 	non-converted 

natural 	gas 	at 	low 	pressure 	and 	high 	temperature 

transferred 	from the 	body 	300' 	to 	the 	non-conversion 	gas 

processing unit 600. 

[00125] 	Meanwhile, 	the non-converted natural gas at low 

pressure and high temperature which is not converted even 

by the recycle unit 	700 	is conveyed to the non-conversion 

gas processing unit 600. 

[00126] 	Therefore, 	since 	the 	natural 	gas 	liquefaction 

system 1000" according to the 	second exemplary embodiment 

of 	the 	present 	invention 	has 	the 	recycle 	unit 	700, 	the 

natural 	gas 	which 	is 	not 	converted 	by 	the 	body 	300' 	in 

advance may be liquefied again. 

[00127] 	The 	second distributing 	and conveying 	unit 	820 

distributes and conveys the liquefied natural gas at high 
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pressure and medium temperature passing through the pumping 

unit 	400 	through the body 300', 	the 	sub-cooling unit 	500, 

the 	first 	distributing 	and 	conveying 	unit 	810, 	and 	the 

liquefied natural gas storage unit 200 so that some of the 

liquefied 	natural 	gas 	at 	high 	pressure 	and 	medium 

temperature 	passing 	through 	the 	pumping 	unit 	400 	is 

supplied 	to 	the 	body 	300' 	as 	the 	refrigerant 	(the 

refrigerant 	for 	performing 	the 	heat 	exchange 	with 	the 

natural gas at low pressure and high temperature). 

[00128] 	Therefore, 	since 	the 	natural 	gas 	liquefaction 

system 1000" according to the 	second exemplary embodiment 

of 	the 	present 	invention 	has 	the 	second distributing 	and 

conveying unit 820 that distributes and conveys some of the 

liquefied 	natural 	gas 	at 	high 	pressure 	and 	medium 

temperature 	passing 	through 	the 	pumping 	unit 	400 	to 	the 

body 	300', 	the 	refrigerant may be 	easily provided 	to 	the 

body 300'. 

[00129] 	Meanwhile, 	the 	liquefied 	natural 	gas 	at 	high 

pressure and medium temperature conveyed between the first 

distributing 	and 	conveying 	unit 	810 	and 	the 	liquefied 

natural 	gas 	storage 	unit 	200 	through 	the 	second 

distributing 	and 	conveying 	unit 	820 	is 	mixed 	with 	the 

liquefied natural gas at high pressure and low temperature 

conveyed from the first distributing and conveying unit 810 

to the liquefied natural gas storage unit 200, 	is cooled to 
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the 	liquefied 	natural 	gas 	at 	high 	pressure 	and 	low 

temperature, 	and is then conveyed to the liquefied natural 

gas storage unit 200. 

[00130] 	In 	the 	case 	in which the 	liquefied natural 	gas 

at 	high pressure 	and low temperature 	passing through the 

sub-cooling unit 500 is directly conveyed to the liquefied 

natural 	gas 	storage 	unit 	200, 	since 	temperature 	of 	the 

liquefied natural gas at high pressure and low temperature 

passing 	through 	the 	sub-cooling 	unit 	500 	is 	lower 	than 

internal 	temperature of the 	liquefied natural 	gas 	storage 

unit 	200, 	an 	inner 	portion 	of 	the 	liquefied 	natural 	gas 

storage 	unit 	200 may become 	a vacuum state. 	However, 	in 

the 	case 	in 	which 	the 	liquefied 	natural 	gas 	at 	high 

pressure 	and 	low 	temperature 	passing 	through 	the 	sub- 

cooling unit 	500 	is conveyed by mixing with the liquefied 

natural 	gas 	at 	high 	pressure 	and 	medium 	temperature 

conveyed between the first distributing and conveying unit 

810 and the liquefied natural gas storage unit 200 from the 

second 	distributing 	and 	conveying 	unit 	820, 	since 	the 

temperature of the 	liquefied natural gas 	at 	high pressure 

and 	low 	temperature 	passing 	through 	the 	sub-cooling 	unit 

500 	is 	increased, 	it 	is 	possible 	to 	prevent 	the 	inner 

portion of the liquefied natural gas storage unit 200 from 

becoming the vacuum state. 

[00131] 	The 	valve 	900, 	which 	is 	configured 	to 	connect 
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the 	liquefied 	natural 	gas 	storage 	unit 	200 	and 	the 	body 

300' 	to each other, 	is configured as a solenoid valve that 

is 	opened 	and 	closed 	according 	to 	a 	control 	of 	the 

controlling unit. 

[00132] 	The 	controlling 	unit 	continuously 	measures 

pressure 	of 	the 	body 	300' 	and 	controls 	the 	opening 	and 

closing of the valve 900. 

[00133] 	In addition, 	when a pressure measuring value of 

the 	body 	300' 	is 	a 	reasonable 	value 	or 	more, 	the 

controlling 	unit 	opens 	the 	valve 	900 	so 	as 	to 	allow 	the 

liquefied natural gas at high pressure and low temperature 

stored in the liquefied natural gas storage unit 200 to be 

conveyed to the body 300', 	and when the pressure measuring 

value of the body 300' 	is the reasonable value or less, 	the 

controlling unit closes the valve 900. 

[00134] 	That 	is, 	when 	the 	pressure 	measuring 	value 	of 

the 	body 	300' 	is 	the 	reasonable 	value 	or 	more, 	the 

controlling 	unit 	opens 	the 	valve 	900 	so 	as 	to 	allow 	the 

liquefied 	natural 	gas 	high 	pressure 	and 	low 	temperature 

stored in the liquefied natural gas storage unit 200 to be 

conveyed to the body 300', 	thereby decreasing the pressure 

of the body 300'. 

[00135] 	A 	more 	detail 	description 	thereof 	will 	be 

provided 	below. 	As 	the 	natural 	gas 	at 	low 	pressure 	and 

high 	temperature 	of 	the 	natural 	gas 	storage 	unit 	100 	is 
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mostly filled in the body 300', 	density of the body 300' 	is 

increased, 	thereby increasing the pressure of the body 300'. 

In this case, 	if the liquefied natural gas at high pressure 

and 	low 	temperature 	of 	the 	liquefied natural 	gas 	storage 

unit 200 is injected into the body 300', 	the natural gas at 

low pressure 	and high 	temperature which 	is 	filled in the 

body 	300' 	is 	converted 	into 	the 	natural 	gas 	at 	medium 

pressure 	and medium temperature while the density of the 

body 300' 	is decreased, 	thereby decreasing the pressure of 

the body 300'. 

[00136] 	Therefore, 	since 	the 	natural 	gas 	liquefaction 

system 1000" according to the 	second exemplary embodiment 

of the present 	invention has the valve 	900 	connecting the 

liquefied natural gas storage unit 200 and the body 300' 	to 

each other, and the controlling unit measuring the pressure 

of the body 300' 	and controlling the opening and closing of 

the 	valve 	900, 	it 	is 	possible 	to 	efficiently 	cope 	with 

variation in pressure of the body 300'. 

[00137] 	The 	present 	invention 	is 	not 	limited 	to 	the 

above-mentioned exemplary embodiments, and may be variously 

applied, 	and may 	be 	variously modified 	without 	departing 

from 	the 	gist 	of 	the 	present 	invention 	claimed 	in 	the 

claims. 
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[CLAIMS] 

[Claim 1] 

A natural gas liquefaction system comprising: 

a 	natural 	gas 	storage 	unit 	in 	which 	natural 	gas 	at 

low pressure and high temperature is stored; 

a liquefied natural gas storage unit; 

a 	body 	in 	which 	liquefied 	natural 	gas 	at 	high 

pressure and low temperature, 	which is a mixed refrigerant 

supplied 	from 	the 	outside 	and 	the 	natural 	gas 	at 	low 

pressure and high temperature conveyed from the natural gas 

storage unit are mixed and heat-exchanged with each other 

and both gases are converted into liquefied natural gas at 

medium pressure and medium temperature; 

a pumping unit compressing and pumping the liquefied 

natural 	gas 	at 	medium 	pressure 	and 	medium 	temperature 

passing through the body into liquefied natural gas at high 

pressure and medium temperature; 

a 	sub-cooling unit 	sub-cooling the 	liquefied natural 

gas at high pressure and medium temperature passing through 

the 	pumping 	unit 	into 	liquefied 	natural 	gas 	at 	high 

pressure and low temperature; and 

a 	first distributing and conveying unit distributing 

and 	conveying 	the 	liquefied natural 	gas 	at 	high pressure 

and low temperature passing through the sub-cooling unit to 
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the liquefied natural gas storage unit and the body, 	so as 

to allow some of the liquefied natural gas at high pressure 

and low temperature passing through the sub-cooling unit to 

be 	stored 	in 	the 	liquefied 	natural 	gas 	storage 	unit 	and 

supply the remainder to the body as the mixed refrigerant. 

[Claim 2] 

The 	natural 	gas 	liquefaction 	system 	of 	claim 	1, 

wherein the body includes: 

a 	first 	filling 	unit 	formed 	in 	the 	body 	and 	filled 

with 	the 	liquefied 	natural 	gas 	at 	high 	pressure 	and 	low 

temperature 	conveyed 	from 	the 	first 	distributing 	and 

conveying unit, 

a 	second 	filling 	unit 	formed 	outside 	the 	first 

filling 	unit 	and 	filled 	with 	the 	natural 	gas 	at 	low 

pressure and high temperature conveyed from the natural gas 

storage unit, 	and 

a spraying nozzle installed at the first filling unit 

so as to spray the liquefied natural gas at high pressure 

and low temperature filled in the first filling unit to the 

second filling unit. 

[Claim 3] 
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The 	natural 	gas 	liquefaction 	system 	of 	claim 	2, 

wherein 	the 	second 	filling 	unit 	has 	a 	plurality 	of 	heat 

exchanging 	regions 	formed 	by 	a 	plurality 	of 	guide 	walls 

formed therein so as to be spaced apart from each other by 

a predetermined interval. 

[Claim 4] 

The 	natural 	gas 	liquefaction 	system 	of 	claim 	3, 

wherein the guide walls are formed in a zigzag shape in the 

second filling unit. 

[Claim 5] 

The 	natural 	gas 	liquefaction 	system 	of 	claim 	2, 

wherein the second filling unit has a flow path formed by a 

plurality 	of 	bending 	walls 	formed 	therein 	so 	as 	to 	be 

spaced apart from each other by a predetermined interval. 

[Claim 6] 

The 	natural 	gas 	liquefaction 	system 	of 	claim 	5, 

wherein the second filling unit has a flow path formed in a 

zigzag 	shape by the plurality of bending walls 	formed 	in 

the second filling unit so as to be spaced apart from each 

other by the predetermined interval. 
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(Claim 7] 

The 	natural 	gas 	liquefaction 	system 	of 	claim 	2, 

wherein 	the 	second 	filling 	unit 	has 	a 	plurality 	of 

partition regions formed by a plurality of separation walls 

formed therein so as to be spaced apart from each other by 

a predetermined interval and a flow path formed by one or 

more through holes formed in the separation walls. 

[Claim 8] 

The 	natural 	gas 	liquefaction 	system 	of 	claim 	1, 

further comprising a non-conversion gas processing unit in 

communication with the body so as to receive and process a 

non-converted 	natural 	gas 	at 	low 	pressure 	and 	high 

temperature from the body, 

wherein the body includes a 	filtering unit 	installed 

at 	a 	connection 	portion 	with 	the 	non-conversion 	gas 

processing unit so as to filter foreign materials contained 

in the non-converted natural gas at 	low pressure and high 

temperature transferred from the body to the non-conversion 

gas processing unit and feedback the non-converted natural 

gas at low pressure and high temperature to the body. 

(Claim 9] 

The 	natural 	gas 	liquefaction 	system 	of 	claim 	1, 
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further 	comprising 	a 	recycle 	unit 	installed 	inside 	or 

outside the body and allowing a non-converted natural gas 

at low pressure and high temperature conveyed from the body 

to be heat-exchanged with the liquefied natural gas at high 

pressure 	and 	low 	temperature 	conveyed 	from 	the 	first 

distributing 	and 	conveying 	unit, 	to 	be 	converted 	into 

liquefied 	natural 	gas 	at 	medium 	pressure 	and 	medium 

temperature, and to be then fed back to the body. 

[Claim 10] 

The 	natural 	gas 	liquefaction 	system 	of 	claim 	1, 

further comprising a second distributing and conveying unit 

distributing 	and 	conveying 	the 	liquefied 	natural 	gas 	at 

high pressure 	and medium temperature 	passing 	through 	the 

pumping 	unit 	through 	the 	body, 	the 	sub-cooling 	unit, 	the 

first 	distributing 	and 	conveying 	unit, 	and 	the 	liquefied 

natural gas storage unit. 

[Claim 11] 

The 	natural 	gas 	liquefaction 	system 	of 	claim 	1, 

further comprising: 

a valve connecting the 	liquefied natural gas 	storage 

unit and the body to each other; and 

a controlling unit measuring pressure of the body and 
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controlling opening and closing of the valve. 

[Claim 121 

The 	natural 	gas 	liquefaction 	system 	of 	claim 	11, 

wherein the controlling unit opens the valve so as to allow 

the 	liquefied 	natural 	gas 	at 	high 	pressure 	and 	low 

temperature 	stored 	in 	the 	liquefied 	natural 	gas 	storage 

unit to be conveyed to the body when a pressure measuring 

value of the body is a reasonable value or more, and closes 

the valve when the pressure measuring value of the body is 

the reasonable value or less. 


