DESCRIPTION

Title of Invention

FLOATING STRUCTURE

Technical Field
[0001]
The present disclosure relates to a floating structure.
Priority is claimed on Japanese Patent Application No.
2020-180558, filed October 28, 2020, the content of which
is incorporated herein by reference.
Background Art
[0002]
For example, the fuel tank disclosed in PTL 1 includes
a loading pipe (pipeline) for loading a liquefied gas
(liguefied natural gas (LNG)) into the fuel tank, and an
unloading pipe (pipeline) for taking the liquefied gas from
the fuel tank. The loading pipe and the unloading pipe are
guided from the wvicinity of the top to the vicinity of the
bottom portion of the tank, in the tank.
Citation List
Patent Literature
[0003]
[PTL 1] PCT Japanese Translation Patent Publication

No. 2018-528119



Summary of Invention
Technical Problem

[0004]

Incidentally, when the liquefied carbon dioxide 1is
accommodated in the tank, there is a possibility that the
liquefied carbon dioxide solidifies to form dry ice for the
following reasons. That is, the pressure of the liquefied
carbon dioxide at the lower end of the loading pipe or the
unloading pipe that opens in the tank corresponds to the
tank operating pressure. In the configuration as disclosed
in PTL 1, the pipe top at the highest position in the loading
pipe or the unloading pipe is positioned above the top of
the tank. The pressure of the liquefied carbon dioxide at
the pipe top 1s lower than the pressure of the liquefied
carbon dioxide at the lower end of the pipe by the amount
corresponding to the head pressure due to the height
difference between the 1liquid surface of the 1liquefied
carbon dioxide in the tank and the pipe top. That is, in
the loading pipe or the unloading pipe, the pressure of the
liquefied carbon dioxide at the pipe top is lower than the
pressure of the liquefied carbon dioxide in the tank.

[0005]

In the case of liquefied carbon dioxide, the pressure
at the triple point where the gas phase, the liquid phase,

and the solid phase coexist (triple point pressure) 1is



higher than the triple point pressure of LNG or LPG, and
the difference from the tank operating pressure during
operation is small. As a result, depending on the tank
operating pressure (tank design pressure), the pressure of
the liquefied carbon dioxide may become equal to or less
than the triple point pressure at the pipe top where the
pressure of the liquefied carbon dioxide is the lowest, and
the flash evaporation of the liquefied carbon dioxide may
occur. Then, due to the latent heat of evaporation of the
flash evaporation of the liquefied carbon dioxide, a
decrease 1in temperature of the liquefied carbon dioxide
remaining without evaporation occurs, and the liquefied
carbon dioxide solidifies at the pipe top to form dry ice.
When dry ice is formed in the loading pipe or the unloading
pipe, the flow of the liquefied carbon dioxide in the pipe
is obstructed, which may affect the loading and unloading
work of the liquefied carbon dioxide.

[0006]

Further, in the configuration as disclosed in PTL 1,
a dome structure is disposed at the top of the tank to cover
a joint part between the loading pipe or the unloading pipe
penetrating the tank and the tank. In addition to the
loading pipe and the unloading pipe, the dome structure
includes a pipe (pipeline) for taking in and out carbon

dioxide gas, an instrumentation pipe, and other equipment.



When the tank operating pressure is increased according to
the triple point pressure of the liquefied carbon dioxide,
the pressure acting on the dome structure is also increased.
Accordingly, in order to secure the strength of the dome
structure, it is desired to make the dome structure as small
as possible.

[0007]

In addition, when the pipe is guided from the top to
the bottom portion of the tank in the tank, a support
structure for holding the pipe at a position away from the
inner wall surface of the tank is required.

Further, in the configuration as disclosed in PTL 1,
a pump (deep well pump) is disposed in the unloading pipe.
The pump 1is disposed at a position where the liquefied
carbon dioxide is submerged in the liquid. Therefore, when
performing maintenance of the pump, it is necessary to take
out all the liquid in the tank and then perform temperature
control and oxygen supply to establish an environment in
which the pump can be accessed, which takes a lot of trouble.

[0008]

The present disclosure has been made to solve the above
problems, and an object thereof is to provide a floating
structure capable of suppressing the formation of dry ice
in the loading pipe, and achieving the reduction of the size

of the dome structure, the simplification of the pipe



structure, and the facilitation of maintenance.
Solution to Problem

[0009]

In order to solve the above problems, the floating
structure according to the present disclosure includes a
floating main structure, a tank, a 1loading pipe, an
unloading pipe, and a pump. The tank 1is disposed in the
floating main structure. The tank is capable of storing
liquefied carbon dioxide. The loading pipe is connected to
a lower portion of the tank. The loading pipe loads
liquefied carbon dioxide supplied from an outside of the
floating main structure into the tank. The unloading pipe
is connected to the lower portion of the tank. The pump is
disposed in the unloading pipe outside the tank. The pump
delivers liquefied carbon dioxide in the tank to the outside
of the floating main structure.

Advantageous Effects of Invention

[0010]

According to the floating structure of the present
disclosure, it is possible to suppress the formation of dry
ice in the loading pipe and the unloading pipe, and to
achieve the reduction of the size of the dome structure,
the simplification of the ©pipe structure, and the
facilitation of maintenance.

Brief Description of Drawings



[0011]

Fig. 1 is a plan view showing a schematic configuration
of a ship as a floating structure according to an embodiment
of the present disclosure.

Fig. 2 is a view showing a tank, a loading pipe, and
an unloading pipe provided in a ship according to the
embodiment of the present disclosure, and is a sectional
view taken along line II-II of Fig. 1.

Fig. 3 1s a sectional view showing a state where
liquefied carbon dioxide is loaded into the tank from the
loading pipe in the ship according to the embodiment of the
present disclosure.

Fig. 4 1s a sectional view showing a state where
liquefied carbon dioxide in the tank is discharged by the
unloading pipe in the ship according to the embodiment of
the present disclosure.

Fig. 5 is a sectional view showing a tank, a loading
pipe, and an unloading pipe according to a modification
example of the embodiment of the present disclosure.
Description of Embodiments

[0012]

Hereinafter, a tank and a ship according to an
embodiment of the present disclosure will be described with
reference to Figs. 1 to 5.

(Configuration of Ship)



As shown in Fig. 1, in the embodiment of the present
disclosure, a ship 1 which is a floating structure carries
liquefied carbon dioxide. The ship 1 includes at least a
hull 2 as a floating main structure and a tank facility 10.

[0013]

(Configuration of Hull)

The hull 2 has a pair of sides 3A and 3B, a bottom
(not shown), and an upper deck 5, which form an outer shell
thereof. The sides 3A and 3B each have a pair of side shell
platings which form the left and right sides. The bottom
(not shown) has a bottom shell plating connecting the sides
3A and 3B to each other. Due to the pair of sides 3A and
3B and the bottom (not shown), the outer shell of the hull
2 has a U-shape in a cross section orthogonal to a stem-
stern direction Da. The upper deck 5 shown in this
embodiment is a continuous deck exposed to the outside. 1In
the hull 2, a superstructure 7 having an accommodation space
is formed on the upper deck 5 on a stern 2b side.

[0014]

Inside the hull 2, a cargo tank storage compartment
(hold) 8 is formed on a stem 2a side of the superstructure
7. The cargo tank storage compartment 8 is recessed toward
the bottom below the upper deck 5, and is open upward.

[0015]

(Configuration of Tank Facility)



A plurality of tank facilities 10 are disposed in the
cargo tank storage compartment 8 along the stem-stern
direction Da. In the embodiment of the present disclosure,
two tank facilities 10 are disposed at intervals in the
stem-stern direction Da.

[0016]

As shown in Fig. 2, the tank facility 10 includes at
least a tank 11 and a lower pipe portion 20 connected to a
lower portion 11b of the tank 11.

In this embodiment, the tank 11 is disposed on the
hull 2. The tank 11 has, for example, a cylindrical shape
extending in the horizontal direction. The tank 11
accommodates a liquefied carbon dioxide L inside thereof.
The tank main body includes a tubular portion 12 and an end
spherical portion 13. The tubular portion 12 extends in
the horizontal direction as a longitudinal direction Dx.
In this embodiment, the tubular portion 12 is formed in a
cylindrical shape having a circular cross-sectional shape
orthogonal to the 1longitudinal direction Dx. The end
spherical portions 13 are respectively disposed at both end
portions of the tubular portion 12 in the longitudinal
direction Dx. Each of the end spherical portions 13 has a
hemispherical shape and blocks the openings at both ends of
the tubular portion 12 in the longitudinal direction Dx.

The tank 11 is not limited to a cylindrical shape, and the



tank 11 may have a spherical shape, a square shape, or the
like.

[0017]

The lower pipe portion 20 includes a connection pipe
21, a loading pipe 22, an unloading pipe 23, a pump 24, and
switching valves 25A, 25B, and 25C.

[0018]

The connection pipe 21 connects the tank 11, and the
loading pipe 22 and the unloading pipe 23 to each other.
One end 2la of the connection pipe 21 is connected to the
lower portion 1lb of the tank 11. Here, the lower portion
11b of the tank 11 means a side lower than an intermediate
position 1lm in a vertical direction Dv of the tank 11. 1In
this embodiment, the one end 2la of the connection pipe 21
is connected to a bottom portion 11d including the lowermost
portion of the tank 11. The one end 2la of the connection
pipe 21 is connected to the bottom portion 11d of the tank
11 from below, which is the outside of the tank 11. The
one end 2la of the connection pipe 21 is open in the tank
11 upward in the vertical direction Dv. The connection pipe
21 extends downward from the one end 2la connected to the
bottom portion 11d of the tank 11.

[0019]

It is preferable that the position where the one end

2la of the connection pipe 21 is connected to the tank 11



is set at the lower portion 1llb of the tank 11 and within a
range that satisfies the following equation (1).

h < (Pt - TP) -1000/pg ... (1)

Here,

h: Height from the lowermost portion of the tank 11 to
the connection position of the connection pipe 21 (m)

Pt: Normal minimum pressure of the tank 11 (kPaG)

TP: Triple point pressure of the liquefied carbon
dioxide L accommodated in the tank 11 (kPaG)

p: Liquid density of the liquefied carbon dioxide L
(kg/m?)

g: Gravitational acceleration (m/s?)

In Fig. 2, since the one end 2la of the connection
pipe 21 1is connected to the bottom portion 11d (lowermost
portion) of the tank 11, h = 0, and the above equation (1)
is satisfied.

[0020]

The other end 21b of the connection pipe 21 is branched
and connected to the loading pipe 22 and the unloading pipe
23.

The loading pipe 22 is connected to a bottom portion
11d (lower portion 1lb) of the tank 11 wvia the connection
pipe 21. The loading pipe 22 loads the liquefied carbon
dioxide L supplied from the outside of the hull 2 into the

tank 11.

_10_



[0021]

The unloading pipe 23 1s connected to the bottom
portion 11d (lower portion 11lb) of the tank 11 wvia the
connection pipe 21. The unloading pipe 23 delivers the
liquefied carbon dioxide L in the tank 11 to the outside of
the hull 2, thereby unloading the liquefied carbon dioxide
L in the tank 11.

The pump 24 is disposed in the unloading pipe 23
outside the tank 11. The pump 24 sucks out the liquefied
carbon dioxide L in the tank 11 through the unloading pipe
23 and the connection pipe 21, and delivers the liquefied
carbon dioxide L to the outside of the hull 2.

[0022]

The piping layout of the connection pipe 21, the
loading pipe 22, and the unloading pipe 23, which forms the
lower pipe portion 20, is not limited at all, but when the
pipe top at the highest position in the middle of the
connection pipe 21, the loading pipe 22, and the unloading
pipe 23 is disposed at the highest position in the vertical
direction Dv, the pressure of the liquefied carbon dioxide
L at the pipe top becomes lower than the pressure of the
liquefied carbon dioxide in the tank 11. Therefore, it 1is
preferable that the entire connection pipe 21, the loading
pipe 22, and the unloading pipe 23 be laid out at a position

lower than the bottom portion 11d of the tank 11 as much as
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possible.

[0023]

The switching valve 25A is disposed in the connection
pipe 21. The switching valve 25B is disposed in the loading
pipe 22. The switching wvalve 25C 1is disposed in the
unloading pipe 23. The switching wvalves 25A, 25B, and 25C
selectively switch the connection destination of the
connection pipe 21 to either the loading pipe 22 or the
unloading pipe 23. Specifically, as shown in Fig. 3, the
loading pipe 22 is connected to the connection pipe 21 by
opening the switching valve 25A and the switching valve 25B
and closing the switching wvalve 25C. As shown in Fig. 4,
the unloading pipe 23 is connected to the connection pipe
21 by opening the switching wvalve 25A and the switching
valve 25C and closing the switching valve 25B.

[0024]

In addition, a dome structure 18 is disposed at a top
11t of the tank 11. The dome structure 18 is disposed with
a pipe (pipeline) for taking in and out carbon dioxide gas,
a connecting portion of an instrumentation pipe (not shown)
to the tank 11, and other equipment. Examples of wvarious
types of instrumentation include a gas component detection
sensor in the tank 11.

[0025]

Here, in the case of a tank on which an LNG or the

_12_



like is mounted, according to the International Gas Carrier
Code (IGC Code: international regulation on ship structure
and facility for bulk transport of 1liquefied gas), the
loading pipe and the unloading pipe are required to be
connected to the top of the tank. On the other hand, in
the tank 11 accommodating the liquefied carbon dioxide 1,
the connection position between the loading pipe 22 and the
unloading pipe 23 is not limited to the top 11t of the tank
11. Therefore, the above configuration is feasible.

[0026]

In the tank facility 10, when the liquefied carbon
dioxide L is loaded into the tank 11, as shown in Fig. 3,
the switching valve 25A and the switching wvalve 25B are
opened and the switching valve 25C is closed. As a result,
the loading pipe 22 communicates with the inside of the tank
11 via the connection pipe 21. 1In this state, the liquefied
carbon dioxide L is loaded into the tank 11 from the outside
of the ship through the loading pipe 22 and the connection
pipe 21.

Further, in the tank facility 10, when the liquefied
carbon dioxide L in the tank 11 is unloaded, as shown in
Fig. 4, the switching valve 25A and the switching wvalve 25C
are opened and the switching wvalve 25B is closed. As a
result, the unloading pipe 23 communicates with the inside

of the tank 11 via the connection pipe 21. 1In this state,

_13_



the pump 24 is operated to suck the liquefied carbon dioxide
L in the tank 11 and delivers the liquefied carbon dioxide
L to the outside of the ship.

[0027]

(Effects)

According to the ship 1 as described above, the loading
pipe 22 and the unloading pipe 23 are connected to the lower
portion 11lb of the tank 11. Accordingly, compared to a case
where the loading pipe 22 and the unloading pipe 23 are
connected to the top 11t of the tank 11, the height of the
highest position of the loading pipe 22 and the unloading
pipe 23 can be suppressed. The pressure of the liquefied
carbon dioxide L at the highest position of the loading pipe
22 and the unloading pipe 23 is higher than the pressure of
the liquefied carbon dioxide L stored in the tank 11.
Therefore, the pressure drop of the liquefied carbon dioxide
L at the highest position of the loading pipe 22 and the
unloading pipe 23 is suppressed. As a result, the approach
of the pressure of the liquefied carbon dioxide L at the
highest position of the loading pipe 22 and the unloading
pipe 23 to the triple point pressure 1is suppressed.
Accordingly, the solidification of the liquefied carbon
dioxide L and the formation of dry ice in the loading pipe
22 and the unloading pipe 23 are suppressed.

[0028]

_14_



Further, since the loading pipe 22 and the unloading
pipe 23 are connected to the lower portion 1llb of the tank
11, it is not necessary to connect the loading pipe 22 and
the unloading pipe 23 to the dome structure 18 disposed at
the top 11t of the tank 11. Accordingly, 1in order to
increase the operating pressure of the tank 11, the size of
the dome structure 18 can be reduced and the strength of
the tank 11 structure can be increased. Further, it is not
necessary to dispose the loading pipe 22 and the unloading
pipe 23 in the tank 11 from the top 11t to the bottom portion
11d. Therefore, it is not necessary to provide the support
structure for supporting the loading pipe 22 and the
unloading pipe 23 in the tank 11. In addition, the pump 24
can be provided in the middle of a pipe disposed outside
the tank 11. Therefore, maintenance of the pump 24 can be
performed outside the tank 11. Therefore, the
maintainability of the pump 24 is improved.

As a result, it is possible to suppress the formation
of dry ice in the 1loading pipe 22, and to achieve the
reduction of the size of the dome structure 18, the
simplification of the pipe structure, and the facilitation
of maintenance.

[0029]

Further, the loading pipe 22 and the unloading pipe 23

are connected to the lower portion 11b of the tank 11 through
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the connection pipe 21. Therefore, compared to a
configuration in which both the loading pipe 22 and the
unloading pipe 23 are directly connected to the lower
portion 11b of the tank 11, only one connection pipe 21 may
be connected to the lower portion 11b of the tank 11, and
the pipe connection work can be easily performed. The work
of connecting the loading pipe 22 and the unloading pipe 23
to the connection pipe 21 can be performed outside the tank
11. Also in this respect, the pipe connection work can be
easily performed.

[0030]

Further, the one end 2la of the connection pipe 21 is
connected to the bottom portion 11d of the tank 11 from the
outside of the tank 11 and is open upward in the tank 11.
As a result, the liquefied carbon dioxide L in the tank 11
flows into the unloading pipe 23 from the opening of the
one end 2la of the connection pipe 21 through the connection
pipe 21 due to its own weight. Therefore, the liquefied
carbon dioxide L 1in the tank 11 can be efficiently
discharged.

[0031]

(Other Embodiments)

Above, the embodiments of the present disclosure have
been described in detail with reference to the drawings,

but the specific configuration is not 1limited to the
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embodiments, and includes design changes and the like within
a scope not departing from the gist of the present
disclosure.

In the above embodiment, the one end 2la of the
connection pipe 21 is connected to the bottom portion 11d
of the tank 11, but the present disclosure is not limited
thereto. When the one end 2la of the connection pipe 21 1is
the lower portion 1lb of the tank 11, the one end 2la may
be disposed at a position above the bottom portion 11d.
Also in this case, it 1is preferable to set the connection
position of the connection pipe 21 such that the above
equation (1) is satisfied.

[0032]

Further, as shown in Fig. 5, the connection position
of the connection pipe 21B to the tank 11 may be the lower
portion 11lb of the tank 11 and may be above the bottom
portion 11d. In this case, the height h of the connection
position of the connection pipe 21B to the tank 11 satisfies
the above equation (1). In such a configuration, the
connection pipe 21B may be extended downward in the tank 11
and a tip portion 21s may be disposed in the wvicinity of
the bottom portion 11d in the tank 11. Accordingly, when
the liquefied carbon dioxide L in the tank 11 is unloaded
through the unloading pipe 23, the amount of the liquefied

carbon dioxide L remaining in the tank 11 after the
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unloading is completed is suppressed.

[0033]

Further, in the above-described embodiment, the
loading pipe 22 and the unloading pipe 23 are connected to
the lower portion 1lb (bottom portion 11d) of the tank 11
through the connection pipe 21, but the present disclosure
is not limited thereto. The loading pipe 22 and the
unloading pipe 23 may be directly connected to the tank 11,
respectively. Further, in the above-described embodiment,
for convenience of illustration, a case where the loading
pipe 22 is disposed above the unloading pipe 23 is shown in
Fig. 2, but the positional relationship between the loading
pipe 22 and the unloading pipe 23 in the vertical direction
is not limited to such a positional relationship. Regarding
the positional relationship between the loading pipe 22 and
the unloading pipe 23, for example, the loading pipe 22 may
be disposed below the unloading pipe 23, or the loading pipe
22 and the unloading pipe 23 may be disposed to overlap each
other when viewed from the horizontal direction.

[0034]

Furthermore, the number and arrangement of the tank
facilities 10 are not limited to the number and arrangement
shown in the above embodiment. For example, only one tank
facility 10 may be provided, or three or more tank

facilities 10 may be provided. Further, 1in the above
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embodiment, a case where the plurality of tank facilities
10 are disposed side by side in the stem-stern direction Da
has been shown. However, the tank facilities 10 may be
disposed side by side in the ship width direction (in other
words, the left-right side direction).

In addition, in the above embodiment, the ship 1 is
exemplified as the floating structure, but the present
disclosure is not limited thereto. The floating structure
may be an offshore floating structure facility that does
not include a propulsion mechanism.

[0035]

<Additional Note>

The floating structure 1 described in the embodiment
is ascertained as follows, for example.

[0036]

(1) According to a first aspect, there is provided the
floating structure 1 including: the floating main structure
2; the tank 11 disposed in the floating main structure 2
and capable of storing liquefied carbon dioxide L; the
loading pipe 22 connected to the lower portion 1lb of the
tank 11 for loading the liquefied carbon dioxide L supplied
from the outside of the floating main structure 2 into the
tank 11; the wunloading pipe 23 connected to the Ilower
portion 11lb of the tank 11; and the pump 24 disposed in the

unloading pipe 23 outside the tank 11.
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Examples of the floating structure 1 include a ship
and an offshore floating structure facility. Examples of
the floating main structure 2 include a floating main
structure of a hull or an offshore floating structure
facility.

[0037]

In the floating structure 1, the loading pipe 22 and
the unloading pipe 23 are connected to the lower portion
11b of the tank 11. Accordingly, compared to a case where
the loading pipe 22 and the unloading pipe 23 are connected
to the inside of the tank 11 from the upper portion of the
tank 11, the height of the highest position of the loading
pipe 22 and the unloading pipe 23 can be suppressed.
Therefore, the approach of the pressure of the liquefied
carbon dioxide L at the highest position of the loading pipe
22 and the unloading pipe 23 to the triple point pressure
is suppressed. Accordingly, the solidification of the
liquefied carbon dioxide L and the formation of dry ice in
the loading pipe 22 and the unloading pipe 23 are suppressed.

Further, since the loading pipe 22 and the unloading
pipe 23 are connected to the lower portion 1lb of the tank
11, it is not necessary to dispose the loading pipe 22 and
the unloading pipe 23 in the dome structure 18 disposed at
the top 11t of the tank 11. Accordingly, 1in order to

increase the operating pressure of the tank 11, the size of
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the dome structure 18 can be reduced and the strength of
the tank 11 structure can be increased. Further, it is not
necessary to dispose the loading pipe 22 and the unloading
pipe 23 in the tank 11 from the top 11t to the bottom portion
11d. Therefore, the necessity of providing a support member
or the 1like for supporting the loading pipe 22 and the
unloading pipe 23 in the tank 11 is suppressed. In addition,
the pump 24 is disposed outside the tank 11. Therefore,
maintenance of the pump 24 can be performed outside the tank
11. Therefore, the maintainability of the pump 24 1is
improved.

As a result, it is possible to suppress the formation
of dry ice in the loading pipe 22 and the unloading pipe 23,
and to achieve the reduction of the size of the dome
structure 18, the simplification of the pipe structure, and
the facilitation of maintenance.

Further, as the pump 24, a pump generally applied in
an on-land liquefied carbon dioxide facility, such as a
centrifugal pump or a reciprocating pump, which is cheaper
than a deep well pump installed in the tank 11, can be used.
Therefore, there is an advantage that the choice of the type
of pump is increased and the degree of design freedom can
be improved.

[0038]

(2) In the floating structure 1 according to a second

_21_



aspect, which is the floating structure 1 of (1) further
including: the connection pipe 21 having one end 2la
connected to the lower portion 1lb of the tank 11 and the
other end 21b connected to the loading pipe 22 and the
unloading pipe 23; and the switching wvalves 25A, 25B, and
25C that selectively switches a connection destination of
the connection pipe 21 to any one of the loading pipe 22
and the unloading pipe 23, the 1loading pipe 22 and the
unloading pipe 23 are connected to the lower portion 11b of
the tank 11 via the connection pipe 21.

[0039]

Further, the loading pipe 22 and the unloading pipe 23
are connected to the lower portion 11b of the tank 11 through
the connection pipe 21. Therefore, compared to a
configuration in which both the loading pipe 22 and the
unloading pipe 23 are directly connected to the lower
portion 11b of the tank 11, only the connection pipe 21 may
be connected to the lower portion 1lb of the tank 11, and
the pipe connection work can be easily performed. The work
of connecting the loading pipe 22 and the unloading pipe 23
to the connection pipe 21 can be performed outside the tank
11. Also in this respect, the pipe connection work can be
easily performed.

[0040]

(3) In the floating structure 1 according to a third
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aspect, which is the floating structure 1 of (2), the one
end 2la of the connection pipe 21 is connected to the bottom
portion 11d of the tank 11 from the outside of the tank 11
and is open upward in the tank 11.

[0041]

As a result, the liquefied carbon dioxide L in the
tank 11 flows into the unloading pipe 23 from the opening
of the one end 2la of the connection pipe 21 through the
connection pipe 21 due to its own weight. Accordingly, the
liquefied carbon dioxide L in the tank 11 can be efficiently
discharged.

Industrial Applicability

[0042]

According to the floating structure of the present
disclosure, it is possible to suppress the formation of dry
ice in the loading pipe and the unloading pipe, and to
achieve the reduction of the size of the dome structure,
the simplification of the ©pipe structure, and the
facilitation of maintenance.

Reference Signs List

[0043]

1: Ship (floating structure)

2: Hull (floating main structure)

2a: Stem

2b: Stern
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3A:

3B:

10:

11:

11b:

11d:

11lm:

11t:

18:
20:

21,

2la:

21b:

21s:

22

23:

24 :

25A

Da:

Dv:

L:

Side
Side
Bottom
Upper deck
Superstructure
Cargo tank storage compartment
Tank facility
Tank
Lower portion
Bottom portion
Intermediate position
Top
Dome structure
Lower pipe portion
21B: Connection pipe
One end
Other end
Tip portion
Loading pipe
Unloading pipe
Pump
, 25B, 25C: Switching valve
Stem-stern direction
Vertical direction

Liquefied carbon dioxide
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Claims

[Claim 1]

A floating structure comprising:

a floating main structure;

a tank disposed in the floating main structure and
capable of storing liquefied carbon dioxide;

a loading pipe connected to a lower portion of the
tank for loading liquefied carbon dioxide supplied from an
outside of the floating main structure into the tank;

an unloading pipe connected to the lower portion of
the tank; and

a pump disposed in the unloading pipe outside the tank
for delivering liquefied carbon dioxide in the tank to the

outside of the floating main structure.

[Claim 2]

The floating structure according to Claim 1, further
comprising:

a connection pipe having one end connected to the lower
portion of the tank and the other end connected to the
loading pipe and the unloading pipe; and

a switching wvalve that selectively switches a
connection destination of the connection pipe to any one of

the loading pipe and the unloading pipe, wherein
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the loading pipe and the unloading pipe are connected

to the lower portion of the tank via the connection pipe.

[Claim 3]
The floating structure according to Claim 2, wherein
one end of the connection pipe is connected to a bottom
portion of the tank from the outside of the tank and is open

upward in the tank.
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