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(54) FLUID TANK COMPRISING INTERNAL PRESSURIZER

(57) The present invention relates to a fluid tank com-
prising an internal pressurizer and, more particularly, to
a fluid tank capable of storing a liquid fluid such as liq-
uefied natural gas, heating a part of the liquid fluid to
generate an evaporation gas, and, through the resulting

pressurization, sending the liquid fluid to the outside,
wherein the fluid tank comprises an internal pressurizer
which is excellent in safety and capable of quickly pres-
surizing the fluid tank.
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Description

[Technical Field]

[0001] The present invention relates to a fluid tank in-
cluding an internal pressurizer, and more particularly, to
a fluid tank including an internal pressurizer, the fluid tank
being capable of storing a liquid fluid such as liquefied
natural gas, heating a part of the liquid fluid to generate
an evaporation gas, and sending the liquid fluid to the
outside through the resulting pressurization.

[Background Art]

[0002] FIG. 1 is a diagram illustrating a fluid tank 10
according to the related art.
[0003] The fluid tank 10 according to the related art
includes a tank main body 1 capable of storing a liquid
fluid such as liquefied natural gas. Here, the inside of the
tank main body 1 is pressurized to send the liquid fluid
stored inside the tank main body 1 to the outside, thereby
sending the liquid fluid to the outside through a sending
pipe 5.
[0004] The fluid tank 10 according to the related art
includes a pressurization means 3 such as an evaporator
provided outside the tank main body 1, and supplies the
liquid fluid to the pressurization means 3 through a lower
pipe 2 connecting the tank main body 1 and the pressur-
ization means 3 to each other. The pressurization means
3 such as an evaporator is operated to evaporate the
liquid fluid to generate an evaporation gas and supplies
the evaporation gas to the tank main body 1 through an
upper pipe 4, thereby pressurizing the inside of the tank
main body 1.
[0005] That is, a part of the liquid fluid stored inside the
tank main body 1 is supplied to the pressurization means
3, and the inside of the tank main body 1 is pressurized
using the evaporation gas generated through the oper-
ation of the pressurization means 3, thereby sending the
liquid fluid to the outside.
[0006] Here, in the fluid tank 10 according to the related
art, since the liquid fluid needs to be supplied to the pres-
surization means 3, for a smooth supply of the liquid fluid,
the lower pipe 2 is connected to a lower portion of the
tank main body 1 and the liquid fluid is supplied to the
pressurization means 3 through the lower pipe 2. How-
ever, in a case of the above-described configuration, the
fluid may be leaked from a connected portion between
the lower portion of the tank main body 1 and the lower
pipe 2.
[0007] In a case where the liquid fluid stored inside the
fluid tank 10 is an ultra-low temperature liquefied natural
gas, a safety accident of a user, such as an explosion
caused by ultra-low temperature brittleness and fire, may
occur.
[0008] In addition, the pressurization means 3 is pro-
vided outside the tank main body 1 and is connected
through the lower pipe 2, the upper pipe 4, and the like,

such that a liquid fluid or gaseous fluid flows. Therefore,
a separate space is required for the pressurization means
3 to be provided on the outside, and a control valve or
the like for controlling a fluid flowing around the pressur-
ization means 3 needs to be additionally provided. There-
fore, manufacturing costs and time for the fluid tank 10
increase, which is problematic.

[Disclosure]

[Technical Problem]

[0009] An object of the present invention is to provide
a fluid tank including an internal pressurizer that is ex-
cellent in safety and is capable of quickly pressurizing
the fluid tank, the fluid tank being capable of storing a
liquid fluid such as liquefied natural gas, heating a part
of the liquid fluid to generate an evaporation gas, and
sending the liquid fluid to the outside through the resulting
pressurization.

[Technical Solution]

[0010] In one general aspect, a fluid tank including an
internal pressurizer includes: a tank main body 100 in
which a liquid fluid is stored; a pressurization pipe 200
formed in a vertically penetrating shape at a selected
position in the tank main body 100, and of which a se-
lected lower side is positioned in the liquid fluid; a pres-
surization means 300 pressurizing the inside of the tank
main body 100 by evaporating the liquid fluid accommo-
dated in the pressurization pipe 200; and a sending pipe
400 of which an inlet is arranged on a lower side of the
sending pipe 400 in the tank main body 100 so as to allow
the liquid fluid to be introduced, and which is configured
to send the liquid fluid stored in the tank main body 100
to the outside.
[0011] A selected upper side of the pressurization pipe
200 may be positioned on a level higher than that of the
liquid fluid stored inside the tank main body 100.
[0012] The pressurization means 300 may be imple-
mented by at least one of a heating means using electric
energy, a heating means in which heat exchange is per-
formed using a gaseous heating medium, or a heating
means in which heat exchange is performed using a liquid
heating medium.
[0013] The pressurization pipe 200 may be formed of
an insulating material or may be insulated.
[0014] The tank main body 100 may further include a
fluid remaining portion 110 protruding downward at a po-
sition corresponding to a position of the pressurization
pipe 200, and the pressurization pipe 200 may extend
downward so as to correspond to the fluid remaining por-
tion 110.

[Advantageous Effects]

[0015] In the fluid tank including an internal pressurizer
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according to the present invention, since pressurization
of a liquid fluid such as liquefied natural gas is performed
in the tank main body, there is no risk of leakage of the
liquid fluid. Therefore, the fluid tank including an internal
pressurizer is excellent in terms of safety.
[0016] Further, the fluid tank including an internal pres-
surizer according to the present invention does not re-
quire an external pressurization means or the like for
pressurizing the fluid liquid, and thus, has an excellent
space utilization efficiency. In addition, the fluid tank in-
cluding an internal pressurizer according to the present
invention does not have to additionally include, as a pres-
surization means, a pipe for flowing a gaseous fluid or
liquid fluid, a valve for a flow rate control, and the like,
and thus, manufacturing costs and time for the fluid tank
may be reduced.
[0017] In addition, the fluid tank including an internal
pressurizer according to the present invention selectively
heats the liquid fluid to generate the evaporation gas.
Therefore, pressurization for sending the liquid fluid is
quickly performed.

[Description of Drawings]

[0018]

FIG. 1 is a diagram illustrating a fluid tank according
to the related art.
FIG. 2 is a diagram illustrating a fluid tank including
an internal pressurizer according to a first embodi-
ment of the present invention.
FIG. 3 is another diagram illustrating the fluid tank
including an internal pressurizer according to the first
embodiment of the present invention.
FIG. 4 is a diagram illustrating a fluid tank including
an internal pressurizer according to a second em-
bodiment of the present invention.

[Detailed Description of Main Elements]

[0019]

1000: Fluid tank including internal pressurizer
100: Tank main body
110: Fluid remaining portion
200: Pressurization pipe
300: Pressurization means
400: Sending pipe

[Best Mode]

[0020] Hereinafter, a fluid tank including an internal
pressurizer according to the present invention will be de-
scribed in detail with reference to the accompanying
drawings.

<First Embodiment>

[0021] FIG. 2 is a diagram illustrating a fluid tank in-
cluding an internal pressurizer according to a first em-
bodiment of the present invention, and FIG. 3 is another
diagram illustrating the fluid tank including an internal
pressurizer according to the first embodiment of the
present invention.
[0022] Referring to FIGS. 2 and 3, a fluid tank 1000
including an internal pressurizer according to the first em-
bodiment of the present invention includes a tank main
body 100 in which a liquid fluid is stored and accommo-
dated, and is formed so that the liquid fluid stored in the
tank main body 100 may be sent to the outside (a source
of demand for the fluid or the like) through pressurization
of the inside of the tank main body 100.
[0023] Here, the liquid fluid to be stored and sent in the
fluid tank 1000 including an internal pressurizer accord-
ing to the first embodiment of the present invention is
liquefied natural gas (LNG). It is a matter of course that,
in addition to the liquefied natural gas, various liquid fluids
such as liquefied hydrogen gas may be used as the liquid
fluid, as long as the liquid fluid may be stored inside the
tank main body 100 and then sent to the outside through
pressurization.
[0024] The fluid tank 1000 including an internal pres-
surizer according to the first embodiment of the present
invention includes the tank main body 100 in which a
liquid fluid such as liquefied natural gas is stored, a pres-
surization pipe 200 provided inside the tank main body
100 and configured to accommodate a part of the liquid
fluid, a pressurization means 300 provided inside the
pressurization pipe 200 and configured to pressurize the
inside of the tank main body 100 by heating the liquid
fluid, and a sending pipe 400 configured to send the liquid
fluid to the outside through the pressurization of the tank
main body 100 performed by the pressurization means
300.
[0025] That is, in the fluid tank 1000 including an inter-
nal pressurizer according to the first embodiment of the
present invention, the pressurization means 300 gener-
ates the evaporation gas by heating the liquid fluid ac-
commodated in the pressurization pipe 200, and pressu-
rizes the inside of the tank main body 100 by using the
generated evaporation gas, such that the liquid fluid
stored inside the fluid tank 100 may be sent to the outside
through the sending pipe 400 by the resulting pressure.
[0026] More specifically, the tank main body 100 may
be a tank for various purposes, such as a general tank
in which a liquid fluid is stored, a vehicle fuel tank, a vessel
fuel tank, or a tank lorry.
[0027] The pressurization pipe 200 is formed in a ver-
tically penetrating shape at a selected position in the tank
main body 100. The pressurization pipe 200 may be
formed in a vertically hollow shape to accommodate a
part of the liquid fluid stored inside the tank main body
100 therein, and may be pressurized by the pressuriza-
tion means 300.
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[0028] The pressurization means 300 is positioned in
the hollow of the pressurization pipe 200, and generates
the evaporation gas by heating the liquid fluid accommo-
dated in the pressurization pipe 200, thereby making it
possible to pressurize the inside of the tank main body
100.
[0029] The pressurization means 300 may be imple-
mented by various means for heating the liquid fluid ac-
commodated in the pressurization pipe 200. As an ex-
ample, the pressurization means 300 may be implement-
ed by a means capable of generating the evaporation
gas by heating the liquid fluid accommodated in the pres-
surization pipe 200 through a supply of electric energy.
[0030] As another example, the pressurization means
300 may be implemented by a means that heats the liquid
fluid through heat exchange between a gaseous heating
medium, liquid heating medium, or the like and the liquid
fluid in the tank main body 100 to generate the evapora-
tion gas and pressurize the inside of the tank main body
100 using the evaporation gas, thereby sending the liquid
fluid stored inside the tank main body 100.
[0031] Here, the liquid fluid accommodated in the hol-
low of the pressurization pipe 200 is heated by the pres-
surization means 300 to pressurize the tank main body
100, and thus it is preferable that the pressurization pipe
200 is formed of an insulating material or is insulated to
improve liquid fluid heating efficiency.
[0032] Further, it is a matter of course that the pres-
surization pipe 200 needs to be formed so that a selected
lower side is positioned in the liquid fluid to allow the liquid
fluid to be introduced from below and be heated. Since
the pressurization of the tank main body 100 may be
efficiently performed only when the evaporation gas gen-
erated by the pressurization means 300 is supplied onto
the gaseous fluid in the tank main body 100, it is prefer-
able that the pressurization pipe 200 is formed so that a
selected upper side is positioned on a level higher than
that of the liquid fluid.
[0033] The sending pipe 400 is formed so that an inlet
is arranged on a lower side of the sending pipe 400 in
the tank main body 100 so as to allow the liquid fluid to
be introduced, and the liquid fluid stored in the tank main
body 100 may be sent to the outside.
[0034] It is preferable that, in the sending pipe 400, the
inlet into which the liquid fluid is introduced and flows is
positioned on a bottom surface of the tank main body
100, such that the liquid fluid may be sent to the outside
even in a case where the flow rate of the liquid fluid is low.
[0035] As described above, the fluid tank 1000 includ-
ing an internal pressurizer according to the first embod-
iment of the present invention may heat the liquid fluid
by using the pressurization means 300 and pressurize
the inside of the tank main body 100 by using the evap-
oration gas generated by the heating to send the liquid
fluid accommodated in the tank main body 100 to the
outside. Therefore, it is possible to store and send the
liquid fluid in a safer manner as compared to the related
art in which an evaporator is provided outside and a tank

main body is pressurized by the operation of the evapo-
rator.
[0036] That is, in a case where the evaporator is pro-
vided outside and the pressurization is performed, since
the fluid in the tank main body needs to be supplied to
the evaporator, the evaporator is positioned below the
tank main body in most cases, and therefore, the fluid in
the tank main body may be leaked, which may cause fire
or explosion. On the other hand, in the fluid tank 1000
including an internal pressurizer according to the first em-
bodiment of the present invention, the liquid fluid stored
inside the fluid tank 1000 does not move, but is heated
in the tank main body 100, and therefore, a possibility
that the liquid fluid is leaked decreases.
[0037] Further, the fluid tank 1000 including an internal
pressurizer according to the first embodiment of the
present invention need not include an additional pipe for
an external evaporator, a valve for controlling a fluid mov-
ing through the pipe, and the like, and thus it is possible
to reduce manufacturing costs and time for the fluid tank
1000.
[0038] In addition, in the fluid tank 1000 including an
internal pressurizer according to the first embodiment of
the present invention, the inside of the tank main body
100 is pressurized by heating the liquid fluid accommo-
dated in the pressurization pipe 200, rather than heating
the entire liquid fluid accommodated in the tank main
body 100, such that it is possible to reduce a time required
for generating the evaporation gas by heating the fluid.
[0039] Further, referring to FIG. 3, it is preferable that
the pressurization pipe 200 is formed at a right angle in
a vertical direction and the liquid fluid is accommodated
therein to increase accuracy for heating the liquid fluid.
However, the pressurization pipe 200 may be formed in
various shapes according to the shape or position of the
heating means 300, or the shape or purpose of the tank
main body 100, as long as the liquid fluid may be intro-
duced from below and accommodated, and the evapo-
ration gas generated by heating the liquid fluid may be
discharged upward to pressurize the inside of the tank
main body 100.

<Second Embodiment>

[0040] FIG. 4 is a diagram illustrating a fluid tank in-
cluding an internal pressurizer according to a second em-
bodiment of the present invention.
[0041] Referring to FIG. 4, a tank main body 100 of a
fluid tank 1000 including an internal pressurizer accord-
ing to the second embodiment of the present invention
may further include a fluid remaining portion 110 formed
as a groove by protruding downward at a position corre-
sponding to a position of the pressurization pipe 200.
[0042] Further, the pressurization pipe 200 extends to
the fluid remaining portion 110, such that the liquid fluid
accommodated in the fluid remaining portion 110 may
be accommodated in the pressurization pipe 200.
[0043] That is, in a case where the amount of liquid
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fluid accommodated in the tank main body 100 is not
large, it is difficult for the liquid fluid to be accommodated
in the pressurization pipe 200. In this case, it is difficult
to perform heating in the pressurization pipe 200, and
thus, pressurization of the inside of the tank main body
100 may be difficult.
[0044] Therefore, in the fluid tank 1000 according to
the second embodiment of the present invention, the tank
main body 100 may include the fluid remaining portion
110 to preferentially store the liquid fluid stored inside
the tank main body 100, thereby facilitating heating of
the liquid fluid in the pressurization pipe 200.
[0045] Further, although it is preferable that the fluid
remaining portion 110 may accommodate the liquid fluid
as much as possible, it is a matter of course that the size
of the fluid remaining portion 110 is at least larger than
the diameter of the pressurization pipe 200, because the
pressurization pipe 200 needs to extend to and posi-
tioned in the fluid remaining portion 110.

Claims

1. A fluid tank including an internal pressurizer, the fluid
tank comprising:

a tank main body 100 in which a liquid fluid is
stored;
a pressurization pipe 200 formed in a vertically
penetrating shape at a selected position in the
tank main body 100, and of which a selected
lower side is positioned in the liquid fluid;
a pressurization means 300 pressurizing the in-
side of the tank main body 100 by evaporating
the liquid fluid accommodated in the pressuriza-
tion pipe 200; and
a sending pipe 400 of which an inlet is arranged
on a lower side of the sending pipe 400 in the
tank main body 100 so as to allow the liquid fluid
to be introduced, and which is configured to send
the liquid fluid stored in the tank main body 100
to the outside.

2. The fluid tank of claim 1, wherein a selected upper
side of the pressurization pipe 200 is positioned on
a level higher than that of the liquid fluid stored inside
the tank main body 100.

3. The fluid tank of claim 1, wherein the pressurization
means 300 is implemented by at least one of a heat-
ing means using electric energy, a heating means in
which heat exchange is performed using a gaseous
heating medium, or a heating means in which heat
exchange is performed using a liquid heating medi-
um.

4. The fluid tank of claim 1, wherein the pressurization
pipe 200 is formed of an insulating material or is in-

sulated.

5. The fluid tank of claim 1, wherein the tank main body
100 further includes a fluid remaining portion 110
protruding downward at a position corresponding to
a position of the pressurization pipe 200, and
the pressurization pipe 200 extends downward so
as to correspond to the fluid remaining portion 110.
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