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(57) A fuel tank support structure is a support struc-
ture for installing a fuel tank in a vertically placed state 30 31 33 _.~PORTION B
in a hull, the fuel tank serving to store a fuel that is used ST %./'/
by a ship to travel, the support structure including: the 39
fueltankthatis placed vertically; alower support structure 15 //j}
that supports a lower tank portion of the fuel tank; and 16c 4
an upper support structure that supports an upper tank 1
portion of the fuel tank. The lower support structure is 13
configured to support a load that is exerted on the fuel

tank vertically and loads that are exerted on the fuel tank 16,162 —__ 1]
in a ship width direction and a ship length direction when 17 —< |
the hull swings, and the upper support structure is con-
figured to support the loads that are exerted on the fuel
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Description
Technical Field

[0001] The present invention relates to a vertical type
fuel tank and a support structure for installing the fuel
tank in a vertically placed state in the hull of a ship, the
fuel tank storing a fuel that is used by the ship to travel,
the fuel tank being, for example, a cylindrical tank.

Background Art

[0002] Conventionally, forexample, horizontal type cy-
lindrical tanks to be loaded on a ship have been widely
used, and their support structure and design technology
have been established. Specifically, such a horizontal
type cylindrical tank is securely and stably supported by
a support structure that includes saddles that are provid-
ed at the front and rear of the tank.

[0003] Japanese Laid-Open Patent Application Publi-
cation No. 2003-240198 discloses one example of a sup-
port structure of such a horizontal type cylindrical tank.

Citation List
Patent Literature

[0004] PTL 1:Japanese Laid-Open Patent Application
Publication No. 2003-240198

Summary of Invention
Technical Problem

[0005] However, the horizontal type cylindrical tank as
described above requires an installation space that ac-
commodates, at least, the length of the cylindrical tank.
In order to effectively utilize the limited space of the hull,
it is demanded to reduce the installation space of the
horizontal type cylindrical tank.

[0006] Moreover, for example, assume a case where
a fuel used by a ship to travel is stored in the above-
described horizontal type cylindrical tank. In this case, in
order to make the installation space for the installation
of the fuel tank, for example, the space of a liquid cargo
hold or a cargo hold for storing a liquid cargo or a cargo
loaded in the hull is reduced. Therefore, there is a high
demand for reducing the installation space for the instal-
lation of the fuel tank in the ship length direction.
[0007] Meanwhile, a space that is short in the ship
length direction but deep in the vertical direction may be
formed in the hull due to, for example, design reasons of
the hull and the size and shape of the liquid cargo hold
or the cargo hold for storing a liquid cargo or a cargo
loaded in the hull. Such a space is required to be utilized
effectively.

[0008] Examplesofsuchaspaceinclude: a comparted
area between the engine room and the liquid cargo hold
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or the cargo hold of the ship; and a comparted area below
living quarters of the ship.

[0009] The present invention has been made in order
to solve the above-described problems. An object of the
present invention is to provide a vertical type fuel tank
and a support structure that make it possible to reduce
a fuel tank installation space in the ship length direction
and effectively utilize the limited space of the hull.

Solution to Problem

[0010] Inorderto solve the above-described problems,
the inventors of the present invention focused their at-
tention on a vertically placed fuel tank and its support
structure so as to efficiently place the fuel tank in a com-
partment that is formed deep in the vertical direction and
efficiently arrange the hull compartments without reduc-
ing the cargo hold area of the hull.

[0011] A vertical type fuel tank support structure ac-
cording to the present invention is a fuel tank support
structure for installing a fuel tank in a hull, the fuel tank
extending vertically and serving to store a fuel that is
used by a ship to travel, the vertical type fuel tank support
structure including: the fuel tank that is placed vertically;
a lower support structure that supports a lower tank por-
tion of the fuel tank; and an upper support structure that
supports an upper tank portion of the fuel tank. The lower
support structure is configured to support a load that is
exerted on the fuel tank vertically and loads that are ex-
erted on the fuel tank in a ship width direction and a ship
length direction when the hull swings. The upper support
structure is configured to support the loads that are ex-
erted on the fuel tank in the ship width direction and the
ship length direction when the hull swings.

[0012] The fuel tank, which is included in the vertical
type fuel tank support structure according to the present
invention, is capable of storing, for example, a propulsion
engine fuel used for the traveling of the ship in which the
fuel tank is provided. The fuel tank includes a cylindrical
body portion, and the upper tank portion and the lower
tank portion of the fuel tank are each formed to have a
hemispherical shape.

[0013] In the vertical type fuel tank support structure
according to the present invention, the lower support
structure supporting the lower tank portion is disposed
along an outer surface of the lower tank portion, and the
lower support structure includes: first and second retain-
ing portions that cross each other at a lowermost part of
the lower tank portion; and a support base that supports
the lower tank portion via the first and second retaining
portions. The first retaining portion extends from the low-
ermost part of the lower tank portion to both sides in the
ship width direction, and the second retaining portion ex-
tends from the lowermost part of the lower tank portion
to both sides in the ship length direction.

[0014] In the vertical type fuel tank support structure
according to the present invention, the upper support
structure supporting the upper tank portion includes: a
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first member that is provided on the upper tank portion
and that is in a shape of a rectangular parallelepiped;
and a second member that sandwiches the first member.
The first and second members are provided for the pur-
pose of preventing swinging of the tank in front-rear and
right-left directions.

[0015] The load that is vertically exerted on the verti-
cally placed fuel tank and the loads that are exerted on
the vertically placed fuel tank in the ship width direction
and the ship length direction when the hull swings can
be supported by the lower support structure and the up-
per support structure of the tank.

[0016] In the vertical type fuel tank support structure
according to the present invention, in a case where a
low-temperature liquefied gas (e.g., liquefied natural gas
(LNG)) is stored in the tank, the first and second retaining
portions of the lower support structure supporting the low-
er tank portion and the rectangular-parallelepiped-
shaped first member provided on the upper tank portion
may be each formed by a thermal insulating member.
[0017] Accordingly, external heat can be suppressed
from entering the tank via the first and second retaining
portions of the lower support structure supporting the low-
er tank portion or via the rectangular-parallelepiped-
shaped member provided on the upper tank portion. This
makes it possible to suppress the occurrence of boil-off
from the low-temperature liquefied gas.

Advantageous Effects of Invention

[0018] According to the vertical type fuel tank and the
support structure of the present invention, the fuel tank
is supported in a vertically placed state. This makes it
possible to reduce the installation space of the fuel tank
in the ship length direction and effectively utilize the lim-
ited space of the hull.

Brief Description of Drawings
[0019]

Fig. 1 is a sectional side view of a vertical type fuel
tank support structure according to the present in-
vention.

Fig. 2is afront sectional view of the support structure
shown in Fig. 1.

Fig. 3 is a top plan view of a fuel tank shown in Fig.
1 (as seen from above).

Fig. 4 is a bottom view of the fuel tank shown in Fig.
1 (as seen from below).

Fig. 5 is a sectional view of a lower support structure
shown in Fig. 1, the sectional view being taken along
aline V-V of Fig. 1.

Fig. 6 is a sectional view of the lower support struc-
ture shown in Fig. 2, the sectional view being taken
along a line VI-VI of Fig. 2.

Fig. 7 is a partially-enlarged front view of a portion
B of an upper support structure shown in Fig. 1, and
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is a partially-enlarged front view of a portion B’ of the
upper support structure shown in Fig. 2.

Description of Embodiments

[0020] A vertical type fuel tank support structure 11
shown in Fig. 1 is a support structure for installing a fuel
tank 13 in a vertically placed state in a ship 12, the fuel
tank 13 serving to store a fuel that is used by the ship 12
to travel. The vertical type fuel tank 13 serves to store,
for example, a propulsion engine fuel used for the
traveling of the ship 12, in which the fuel tank 13 is in-
stalled.

[0021] The vertical type fuel tank support structure 11
shown in Fig. 1 includes the fuel tank 13, a lower support
structure 14, and an upper support structure 15. The low-
er support structure 14 is provided on aflat 23. The upper
support structure 15 is provided on a deck 32. The ref-
erence sign 36 in Fig. 1 indicates a bulkhead.

[0022] The fuel tank 13 is vertically installed by means
of the fuel tank support structure 11. The stored fuel is a
liquefied gaseous fuel containing, for example, liquefied
natural gas (LNG).

[0023] As shown in Fig. 1 to Fig. 4, the fuel tank 13
includes a metaltankbody 16. The tank body 16 is formed
to have a vertical cylindrical shape, and includes a cylin-
drical body portion 16a. A hemispherical lower tank por-
tion 16b is provided under the body portion 16a, and a
hemispherical upper tank portion 16¢ is provided over
the body portion 16a.

[0024] The tank body 16, which has a vertical cylindri-
cal shape, is coated by thermal insulators 17 as shown
in Fig. 1. The thermal insulators 17, which are in a large
number, have thermal insulation capacity, and are
mounted to the tank body 16.

[0025] The lower support structure 14 shown in Fig. 1
serves to support the lower tank portion 16b of the fuel
tank 13, andis capable of supporting aload thatis exerted
on the fuel tank 13 vertically and loads that are exerted
on the fuel tank 13 in the ship width direction and the ship
length direction when the hull swings.

[0026] As shownin Fig. 4, Fig. 5, and Fig. 6, the lower
support structure 14 is disposed along the outer surface
of the lower tank portion 16b, and includes: first and sec-
ond retaining portions 18 and 19, which cross perpen-
dicularly to each other at the lowermost part of the lower
tank portion 16b; and a support base 20, which supports
the lower tank portion 16b via the first and second retain-
ing portions 18 and 19.

[0027] As shown in Fig. 2, the first retaining portion 18
is configured to extend from the lowermost part of the
lower tank portion 16b to both sides in the ship width
direction in an arc-like manner. As shown in Fig. 1, the
second retaining portion 19 is configured to extend from
the lowermost part of the lower tank portion 16b to both
sides in the ship length direction in an arc-like manner.
The central angle 6 of each of the first and second re-
taining portions 18 and 19 formed in the arc-like manner
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is, for example, 140° to 150°. It should be noted that the
point O shown in Fig. 1 is the central point.

[0028] Thesefirstand secondretaining portions 18 and
19 are highly rigid and have thermal insulation capacity.
For example, the first and second retaining portions 18
and 19 are made of laminated phenolic resin. As shown
in Fig. 4, the first and second retaining portions 18 and
19 are mounted to the outer surface of the lower tank
portion 16b via first and second reinforcing plates 21 and
22 (wear plates). The first and second reinforcing plates
21 and 22 are fixed to the lower tank portion 16b.
[0029] It should be noted that the reference sign 29B
in Fig. 5 indicates a second upper fixing portion. The sec-
ond upper fixing portion 29B fixes the second retaining
portion 19 on the second reinforcing plate 22. Similarly,
the reference sign 29A in Fig. 6 indicates a first upper
fixing portion. The first upper fixing portion 29A fixes the
first retaining portion 18 on the first reinforcing plate 21.
[0030] AsshowninFig.5 and Fig. 6, the support base
20 serves to support the lower tank portion 16b via the
first and second retaining portions 18 and 19, and is fix-
edly installed on the flat 23 of the hull. The support base
20 includes two first and second upper plates 24 and 25,
each of which is formed in an arc-like manner, such that
the first and second upper plates 24 and 25 are in contact
with the lower surfaces of the first and second retaining
portions 18 and 19, respectively. These two first and sec-
ond upper plates 24 and 25 are supported by first and
second support plates 26 and 27, respectively. Each of
the first and second support plates 26 and 27 is provided
with a plurality of fall-preventing plates 28 for supporting
each of the first and second support plates 26 and 27 so
that the first and second support plates 26 and 27 will
not fall. These first and second support plates 26 and 27
and the fall-preventing plates 28 are fixedly provided on
the flat 23.

[0031] The upper support structure 15 shown in Fig. 7
includes: a first member 30, which is provided on the
uppermost part of the upper tank portion 16¢ and which
is in the shape of a rectangular parallelepiped; and a
second member 31, which is provided on (the hull-side
portion of) the deck 32 of the hull and which sandwiches
the first member 30 in a surrounding manner.

[0032] It should be noted that the reference sign 34 in
Fig. 7 indicates a third lower fixing portion. The third lower
fixing portion 34 fixes the first member 30 on a third re-
inforcing plate 33 by sandwiching the first member 30 in
a surrounding manner.

[0033] These firstand second members 30 and 31 are
highly rigid, and one of, or each of, the first and second
members 30 and 31 has thermal insulation capacity. The
first and second members 30 and 31 are made of, for
example, laminated phenolic resin. As shown in Fig. 6,
the first member 30 is mounted to the outer surface of
the upper tank portion 16¢ via the third reinforcing plate
33 (wear plate).

[0034] The fuel tank 13 supported by the vertical type
fuel tank support structure 11 shown in Fig. 1 is, for ex-
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ample, disposed in a vertically placed state in a compart-
ed area between an engine room and a liquid cargo hold
or a cargo hold of the ship, or disposed in a vertically
placed state in a comparted area below living quarters
of the ship.

Industrial Applicability

[0035] As described above, the vertical type fuel tank
support structure and the vertical type fuel tank according
to the present invention have an excellent advantage of
making it possible to reduce the installation space of the
fuel tank and effectively utilize the limited space of the
hull. Thus, the present invention is suitably applicable to
vertical type fuel tanks and support structures thereof.

Reference Signs List
[0036]

11 vertical type fuel tank support structure

12 ship
13 fuel tank
14 lower support structure

15 upper support structure
16 tank body

16a  body portion
16b  lower tank portion
16¢c  upper tank portion

17 thermal insulator

18 first retaining portion

19 second retaining portion
20 support base

21 first reinforcing plate
22 second reinforcing plate
23 flat

24 first upper plate

25 second upper plate

26 first support plate

27 second support plate
28 fall-preventing plate

29 second upper fixing portion
30 first member

31 second member

32 deck

33 third reinforcing plate
34 third lower fixing portion
36 bulkhead

Claims

1. A vertical type fuel tank support structure for install-
ing a fuel tank in a hull, the fuel tank extending ver-
tically and serving to store a fuel that is used by a
ship to travel, the vertical type fuel tank support struc-
ture comprising:
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the fuel tank that is placed vertically;

a lower support structure that supports a lower
tank portion of the fuel tank; and

an upper support structure that supports an up-
per tank portion of the fuel tank,

wherein

the lower support structure is configured to support
a load that is exerted on the fuel tank vertically and
loads that are exerted on the fuel tank in a ship width
direction and a ship length direction when the hull
swings, and

the upper support structure is configured to support
the loads that are exerted on the fuel tank in the ship
width direction and the ship length direction when
the hull swings.

The vertical type fuel tank support structure accord-
ing to claim 1, wherein

the fuel tank includes a cylindrical body portion,
the lower tank portion is formed to have a hemispher-
ical shape,

the lower support structure is disposed along an out-
er surface of the lower tank portion,

the lower support structure includes:

first and second retaining portions that cross
each other at a lowermost part of the lower tank
portion; and

a support base that supports the lower tank por-
tion via the first and second retaining portions,

the first retaining portion extends from the lowermost
part of the lower tank portion to both sides in the ship
width direction, and

the second retaining portion extends from the low-
ermost part of the lower tank portion to both sides in
the ship length direction.

The vertical type fuel tank support structure accord-
ing to claim 2, wherein

each of the first and second retaining portions is
formed by a thermal insulating member.

The vertical type fuel tank support structure accord-
ing to any one of claims 1 to 3, wherein

the fuel tank includes a cylindrical body portion,
the uppertank portionis formedto have ahemispher-
ical shape, and

the upper support structure includes:

afirst member thatis provided on the upper tank
portion and that is in a shape of a rectangular
parallelepiped; and

a second member that is provided at the hull
side and that sandwiches the first member in a
surrounding manner.
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5.

The vertical type fuel tank support structure accord-
ing to claim 4, wherein

one of, or each of, the first and second members is
formed by a thermal insulating member.

The vertical type fuel tank support structure accord-
ing to any one of claims 1 to 5, wherein

the vertically placed fuel tank is disposed in a com-
parted area between an engine room and a liquid
cargo hold or a cargo hold of the ship, or disposed
ina comparted area below a living quarter of the ship.

The vertical type fuel tank support structure accord-
ing to any one of claims 1 to 6, wherein

the fuel tank has a vertical cylindrical shape, and
stores liquefied natural gas.

A vertical type fuel tank applied to the vertical type
fuel tank support structure according to any one of
claims 1to 7.
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