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1
LIQUEFIED GAS CARRIER

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

This application 1s a national stage application of PCT/
KR2016/015289 filed on Dec. 26, 2016, which claims

Korean patent application number 10-2015-0190197 filed
on Dec. 30, 2015 and Korean patent application number
10-2016-0017623 filed on Feb. 16, 2016. The disclosure of
cach of the foregoing applications 1s incorporated herein by
reference in 1ts entirety.

TECHNICAL FIELD

The present invention relates a liquetied gas carrier.

BACKGROUND ART

Liquefied petroleum gas (LPG) 1s a fuel liquefied by
cooling or pressurizing gas components extracted together
with crude o1l from an o1l field when petroleum 1s drilled.
The LPG includes propane and butane as main ingredients,
and has a calorific value higher than those of other fuels.

The LPG 1s easily liquefied or evaporated, and the volume
of the LPG 1s decreased when the state of the LPG 1s
changed from a gas state to a liquid state. The boiling point
of the LPG 1s about —42° C. When the LPG 1s liquefied at
a room temperature, a volume of propane and a volume of
butane 1 the LPG are decreased by 1/260 and 1/230,
respectively, so that the LPG can be conveniently stored and
carried.

The LPG 1s carried by a vessel (particularly, an LPG
carrier) from an area of production to an area of consump-
tion. At this time, the vessel has a plurality of liquefied gas
storage tanks, and the LPG may be accommodated in a
low-temperature liquid state in the liquefied gas storage
tanks.

Meanwhile, the vessel supporting the liquefied gas stor-
age tanks may sails along various routes. When a canal
exists on a route of the vessel, specifications of the vessel
may be limited depending on the size of the canal.

As an example, when the vessel should pass through the
old Panama Canal, the width of the vessel cannot exceed
32.3 m, and vessels capable of passing through the old
Panama Canal are called as Panamax vessels. However, the
new Panama Canal that allows vessels having widths up to
49 m to pass therethrough has recently been opened. Vessels
capable of passing through the new Panama Canal are called
as new Panamax vessels, and the existing Panamax vessels
are called as post Panamax vessels.

The width of a vessel 1s limited as described above such
that the vessel passes through the old Panama Canal. In this
case, the total capacity of liquefied gas to be loaded 1n the
vessel cannot help being limited. Hence, only carriers in
which the total capacity of liquefied gas 1s 60K or so sail for

the purpose of their safe sailing.

DISCLOSURE
Technical Problem

The present invention 1s concerved to solve the atoremen-
tioned problems. Accordingly, an object of the present
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2

invention 1s to provide a liquefied gas carrier capable of
turther increasing freight capacity while passing through the
old Panama Canal.

Technical Solution

According to an aspect of the present invention, there 1s
provided a liquefied gas carrier having a width of less than
32.3 m to pass through the old Panama Canal, the liquefied
gas carrier including a liquefied gas tank having a liquefied
gas storage capacity of 70K or more, preferably 78.7K.

Specifically, the liquefied gas tank may be provided in
plurality.

Specifically, the liquefied gas carrier may include a body
accommodating the liquefied gas tank, and the height of the
body may be 22 m to 23.5 m.

Specifically, the liquefied gas carrier may include a body
accommodating the liquefied gas tank, and a shell of the
body may be provided 1n a single hull.

Specifically, the liquefied gas tank may include an upper
part, a central part, and a lower part, and the vertical length
of the central part may be larger than the sum of the vertical
length of the upper part and the vertical length of the lower
part.

Specifically, the liquefied gas tank may include a first
liquetied gas tank disposed at a bow, and the first liquefied
gas tank may have at least two bending parts.

Specifically, the liquefied gas tank may include an upper
part, a central part, and a lower part, and the vertical length
of the central part of the liquefied gas tank may be formed
to Turther extend than that of a central part of a liquefied gas
tank of a liquefied gas carrier having a liquefied gas storage
capacity of less than 70K.

Specifically, the vertical lengths of the upper part and the
lower part of the liquefied gas tank may be formed equal to
those of an upper part and a lower part of a liquefied gas tank
of a liquefied gas carrier having a liquefied gas storage
capacity of less than 70K.

Specifically, the liquefied gas carrier may include a body
accommodating the liquefied gas tank, and the liquefied gas
tank may be disposed to be spaced apart from the shell of the
body at 1.4 m or more.

According to another aspect of the present invention,
there 1s provided a liquefied gas carrier having a width of
less than 32.3 m to pass through the old Panama Canal,
wherein the liquefied gas carrier has a liquefied gas storage

capacity of 70K or more, preferably 78.7K by increasing the
height of a body.

Advantageous Eflects

In the liquefied gas carrier according to the present
invention, the shape of the body 1s modified while having a
width where the liquefied gas carrier can pass through the
old Panama Canal, so that a liquefied gas storage capacity of
70K or more can be secured. Further, the structural stability
of the liquefied gas carrier can be enhanced by improving the
shape of the body, the internal structure of the body, and the
like are.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a side view of a liquefied gas carrier according,

to the present 1nvention.
FIG. 2 1s a plan view of the liquefied gas carrier according,

to the present 1nvention.
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FIG. 3 1s a horizontal sectional view of the liquefied gas
carrier according to the present invention.

FIG. 4 1s a side view of a bow of the liquefied gas carrier
according to the present invention.

FI1G. 5 illustrates cross-sectional views at A to D of FIG.
1.

FIG. 6 1s a front sectional view illustrating the cross-
sectional views of the liquefied gas carrier, which overlap
with one another.

FIG. 7 1s a front sectional view of a liquefied gas carrier
according to a first embodiment of the present invention.

[FIG. 8 is a horizontal sectional exploded view of the
liquefied gas carrier according to the present invention.}

FIG. 84 is a side sectional view of a conventional
liqguefied gas carvier.

FIG. 8B is an exploded side sectional view of the liquefied
gas carrvier of FIG. 8A.

FIG. 8D is a side sectional view of a liguefied gas carrier
according to an embodiment of the present invention.

FIG. 8C is an exploded side sectional view of the liquefied
gas carrier of FIG. 8D.

FIG. 9 1s a front sectional view of the liquefied gas carrier
according to the first embodiment of the present invention.

FIG. 10 1s a front sectional view of a liquefied gas carrier
according to a second embodiment of the present invention.

FIG. 11 1s a front sectional view of a liquefied gas carrier
according to a third embodiment of the present invention.

FI1G. 12 1s a side view of a liquetfied gas carrier according
to a fourth embodiment of the present invention.

FIG. 13 1s a front sectional view of a liquefied gas carrier
according to a fifth embodiment of the present invention.

FIGS. 14 and 135 are internal perspective views ol a
liquetied gas carrier according to a sixth embodiment of the
present mvention.

FIG. 16 1s a front sectional view of a liquefied gas carrier
according to a seventh embodiment of the present invention.

FIG. 17 1s an 1nternal perspective view of the liquefied gas
carrier according to the seventh embodiment of the present
invention.

FIG. 18 1s a front sectional view of a liquefied gas carrier
according to an eighth embodiment of the present invention.

FIG. 19 1s a front sectional view of a liquefied gas carrier
according to a ninth embodiment of the present invention.

MODE FOR THE INVENTION

Hereinafter, exemplary embodiments of the present
invention will be described in detail with reference to the
accompanying drawings. In the present invention, liquefied
gas may be used as a meaning including liquefied petroleum
gas, liquefied natural gas, and the like.

FIG. 1 1s a side view of a liquefied gas carrier according
to the present 1nvention.

FIG. 2 1s a plan view of the liquefied gas carrier according,
to the present invention. FIG. 3 1s a horizontal sectional view
of the liquefied gas carrier according to the present inven-
tion.

FIG. 4 15 a side view of a bow of the liquefied gas carrier
according to the present invention.

FI1G. § illustrates cross-sectional views at A to D of FIG.
1. FIG. 6 1s a front sectional view illustrating the cross-
sectional views of the liquefied gas carrier, which overlap
with one another.

FIG. 7 1s a front sectional view of a liquefied gas carrier
according to a first embodiment of the present invention.
[F1G. 8 is a horizontal sectional exploded view of the
liquefied gas carrier according to the present invention.]
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4

FIG. 84 is a side sectional view of a conventional liquefied
gas carrier. FIG. 8B is an exploded side sectional view of the
liquefied gas carrier of FIG. 8A. FIG. 8D is a side sectional
view of a liguefied gas carrier according to an embodiment
of the present invention. FIG. 8C is an exploded side
sectional view of the liquefied gas carvier of FIG. 8D.

Referring to FIGS. 1 to 8, the liquefied gas carrnier 1
according to the first embodiment of the present invention
includes a body 10, and a liquefied gas tank 20 accommo-
dated in the body 10, the liquefied gas tank 20 being
provided 1n plurality, the liquefied gas tank 20 storing
liquetied gas.

The body 10 has a bow 11 at the front and a stern 12 at
the rear in the length direction thereof. In addition, when
viewed 1n the transverse direction, an upper deck 14 may be
provided at an upper end of the body 10, side shells 13 may
be provided at both left and rnight sides of the body 10, and
a lower end of the body 10 may be defined as a bottom 15.

Herematter, in this specification, the term “front” or
“rear” refers to the front or rear in the length direction
(longitudinal direction), and the term “left” or “right™ refers
to the left side (portside) or right side (starboard) in the
width direction (transverse direction).

A bulbous bow 114 may be provided at the bow 11 of the
body 10. The bulbous bow 114 1s a spherical structure
protruding to the front so as to reduce wave-making resis-
tance, and an upper side of the bulbous bow 114 may be
recessed backward.

That 1s, a spot recessed backward 1s formed between the
bulbous bow 114 and the upper deck 14, and a drait line may
be located at the spot. In this case, a bow wave tlows along
the side shell 13 while splitting along the surface of the
bulbous bow 114.

The bow 11 of the body 10 according to the present
invention, as shown in FIGS. 5 and 6, may be configured
with an upper part 115, a lower part 116, and a central part
117, based on one section of the body 10 1n the transverse
direction. The upper part 113 refers to a certain part down-
ward from the upper deck 14, the lower part 116 refers to a
certain part upward from the bottom 15, and the central part
117 refers to a part between the upper part 115 and the lower
part 116.

The upper part 115 of the bow 11 may include a portion
of which lateral width decreases downward from the upper
deck 14. At this time, the upper deck 14 may have a slope
where its height decreases from the center to both sides of
the body 10, and therefore, the shape of the upper part 1135
on a cross section may be a rhombus shape. For reference,
the slope of the upper deck 14 may be constant backward
from a front end 11a of the body 10. Here, the front end 11a
may be included between the upper and lower ends of the
body 10.

The height of the upper part 115, 1.e., the height from the
upper deck 14 to the lower end of the upper part 115 may be
varied from the front to the rear. Therefore, the height of the
central part 117 may also be varied from the front to the rear.

The lower part 116 may include a portion at which the
bulbous bow 114 1s provided upward from the bottom 15.
The lower part 116 may have a shape of which lateral width
increases as compared with the central part 117, which
results from the sectional shape of the bulbous bow 114.

The central part 117 1s provided between the upper part
115 and the lower part 116, and has a shape of which lateral
width 1s constant between the upper and lower ends thereof.
The central part 117 may have a shape of which lateral
width increases backward from the front end 11a of the body
10 (D—C—=B—A 1 FIG. 5) while having a certain lateral
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width between the upper and lower ends thereof. Also, the
height of the central part 117 may be varied backward from
the front end 11a of the body 10. Specifically, the central part
117 may have a shape 1n which the height of the upper end
gradually increases and then decreases backward from the
front end 11a of the body 10 and the height of the lower end
gradually increases backward from the front end 11a of the
body 10. It will be apparent that the heights of the upper and
lower ends of the central part 117 may be variously changed
in addition to those mentioned above.

On one section of the body 10 in the transverse direction,
the maximum lateral width of the lower part 116 may be
equal to or larger than the lateral width of the central part
117. This 1s because the bulbous bow 114 protruding for-
ward 1s included 1n the lower part 116 (see B, C, and D of
FIG. 5). However, the difference between the maximum
lateral width of the lower part 116 and the lateral width of
the central part 117 may disappear while gradually increas-
ing and then decreasing backward from the front end 11a of
the body 10 (see A of FIG. 5).

The maximum lateral width of the lower part 116 may be
the maximum lateral width that the bulbous bow 114 has. As
the lateral width of the central part 117 increases backward
from the front end 11a of the body 10, the lateral width of
the central part 117 may be increased by the lateral width of
the bulbous bow 114. After all, as shown in D of FIG. 5, the
lateral width of the central part 117 and the maximum lateral
width of the lower part 116 are equal to each other, and may
be continuously formed.

A plurality of liquefied gas tanks 20 are provided in the
body 10 along the longitudinal direction. The liquefied gas
tank 20 may have a longitudinal wall 21 for preventing
sloshing therein, and a first liquefied gas tank 20a, a second
liquetied gas tank 20b, a third liquefied gas tank 20c¢, and a
tourth liquefied tank 20d may be provided from the front to
the rear. At this time, the first liquefied gas tank 20a provided
at the frontmost portion among the liquefied gas tanks 20
may have a shape of which lateral width decreases from the
rear end to the front end thereof. This 1s because the bow 11
has a shape of which lateral width decreases toward the front
end 11a. In this case, the slope where the lateral width of the
first liquefied gas tank 20a decreases may increase from the
rear end to the front end of the first liquefied gas tank 20a.
For example, as shown 1n FIG. 3, a side surface of the first
liquetied gas tank 20a may have a bending part (not shown)
at which the side surface 1s bent twice such that the angle of
inclination increases.

In the present ivention, it 1s very important for the
liquefied gas carrier 1 to secure a suflicient liquefied gas
storage capacity. However, since the lateral width of the bow
11 1s very narrow, 1t 1s dithcult to dispose the liquefied gas
tank at the bow 11. Hence, the front end 11a of the bow 11
and a front end 20a' of the first liquefied gas tank 20a are
disposed to be spaced apart from each other at a considerable
length.

However, when the front end 20a' of the first liquefied gas
tank 20a and the front end 11a of the bow 11 are spaced apart
from each other, the length of a portion at which the
liquetied gas tank 20 can be installed decreases as compared
with the length of the body 10 1n the longitudinal length, and
a decrease 1n liquefied gas storage capacity 1s caused by the
decreased length. Thus, 1n the present invention, the bow 11
1s improved as described above so as to prevent a decrease
in liquefied gas storage capacity.

In the present invention, the bulbous bow 114 1s provided,
and the central part 117 may have a narrow lateral width
between the upper deck 14 and the bulbous bow 114.
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Therefore, 1t 1s diflicult for the first liquefied gas tank 20a to
be directly disposed at the front end 11a of the bow 11.
However, 1n the present invention, when the lateral width of
a cross section of the body 10, particularly, the lateral width
of the central part 117 1s sufliciently enlarged, the first
liquetied gas tank 20a may be disposed adjacent to the front
end 11a of the body 10.

Thus, 1n the present invention, the shape of the central part
117 has a cross section of which lateral width 1s constant
while having vertical left and rnight sides, and the lateral
width of the central part 117 can increase backward from the
front thereof.

At this time, at a spot where the maximum lateral width
of the lower part 116 and the lateral width of the central part
117 correspond to each other, the lateral width of the central
part 117 increases sufliciently enough to accommodate the
front end 202" of the first liquetied gas tank 20a as described
above, and therefore, the front end 20a' of the first liquefied
gas tank 20a may line up with the corresponding spot or may
be located at the back of the corresponding spot.

In this case, the minimum front-rear length between the
front end 20a' of the first liquefied gas tank 20a and the front
end 11a of the body 10 may be 19 to 21 m (preferably, 19.48
to 20.28 m). This 1s remarkably reduced as compared with
liquetied gas carriers having a liquefied gas storage capacity
of less than 70K, which pass through the old Panama
Cannel.

Also, 1n the present invention, the protrusion length of the
bulbous bow 114 can be improved such that the front end
20a' of the first liquefied gas tank 20a 1s not spaced apart
from the front end 11a of the body 10 at a large distance but
disposed adjacent to the front end 11a of the body 10.

As an example, based on a spot 114a recessed backward
between the upper deck 14 and the bulbous bow 114, the
front-rear length from the corresponding spot 114a to the
front end of the bulbous bow 114 may be 1 to 2 m
(preferably, 1.5 m or so). When the front-rear length of the
bulbous bow 114 decreases, the front-rear length from the
front end 11a of the bow 11 to the spot where the maximum
lateral width of the lower part 116 and the lateral width of
the central part 117 corresponds to each other may also
decrease.

Thus, 1n the present invention, the separation space from
the front end 11a of the bow 11 to the front end 20a' of the
first liquefied gas tank 20a decreases, so that the length of a
portion that can be occupied by the liquefied gas tank 20
increases with respect to the length of the body 10 1n the
longitudinal direction, thereby increasing the liquefied gas
storage capacity.

As this time, from the side view of the bow 11, the
recessed spot 114a may be vertically provided by a certain
height. In addition, the front end 11a of the bow 11 1s
provided at the recessed spot 114a to be forwardly inclined
toward the upper deck 14. The inclined angle may be 5 to 10
degrees (preferably, 7 degrees).

The front end of the bulbous bow 114, unlike that shown
in FIG. 1, may line up with the front end of the upper deck
14, or further protrude than the front end of the upper deck
14. This may be variously determined according to sea
conditions of a region 1 which the liquefied gas carrier 1
according to the present mvention sails.

In particular, the liquefied gas carrier 1 according to the
present invention may sail on a route where it passes through
the old Panama Canal. In this case, the maximum width of
the body 10 may be less than 32.3 m such that the liquefied
gas carrier 1 according to the present invention passes
through the old Panama Canal.
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Meanwhile, liquefied gas carriers (post Panamax) capable
of passing through the old Panama Canal generally have a
liquetied gas storage capacity of less than 70K.

However, in the present invention, the body 10 may be
modified to have a liquefied gas storage capacity of 70K or
more (preferably, 78.7K) while passing through the old
Panama Canal. Hereinafter, this will be described in detail
with reference to FIGS. 7 and 8.

As shown 1 FIGS. 7 and 8, the liquefied gas carrier 1 1s
configured with a body 10, a liquefied gas tank 20 provided
in the body 10, and the like. The liquefied gas carrier 1 may
be divided into an upper part 16, a central part 18, and a
lower part 17 by virtual lines. At this time, the upper part 16,
the central part 18, and the lower part 17 are concepts
obtained by virtually dividing the liquefied gas carrier 1
including all of the body 10, the liquefied gas tank 20, and
the like according to heights, and are terms having meanings
different from those of the upper part 115, the central part
117, and the lower part 116, which are used to describe the
bow 11.

Before each of the upper part 16, the central part 18, and
the lower part 17, which constitute the liquefied gas carrier
1, 1s described, the shapes of additional components (a top
side tank 30, a double bottom tank 40, and the like) and the
body 10 (particularly, the side shell 13, etc. among shells)
will be described 1n detail.

In the present invention, the top side tank 30 may be
installed at the upper end of the side shell 13, and the double
bottom tank 40 may be installed at the lower end of the side
shell 13.

At this time, both of the top side tank 30 and the double
bottom tank 40 may be used as water ballast tanks. The top
side tank 30 1s located upwardly from the double bottom
tank 40, and hence ballast water may be preferentially filled
in the double bottom tank 40 as compared with the top side
tank 30 so as to stably control drait in the liquefied gas
carrier 1.

The top side tank 30 may be provided at a spot where the
upper end of the side shell 13 and a side end of the upper
deck 14 meet each other. The top side tank 30 may have a
shape with an approximately triangular cross section. In
order to prevent interference with the top side tank 30, an
upper corner of the liquefied gas tank 20 may have [a shape
cut inclined] an inclined shape, and the top side tank 30 and
the liquefied gas tank 20 may be spaced apart from each
other.

At this time, an anti-floating chock 31 is installed at one
surface of the top side tank 30 and/or one surface of the
liquetied gas tank 20, which face each other, so that the
liquefied gas tank 20 can be prevented from being floated
when seawater 1s 1mtroduced into the body 10.

The top side tank 30 1s provided in a pair at left and right
sides with respect to the center of the body 10. The pair of
top side tanks 30 may be connected to each other by a central
cross member 32 provided to cross the center of the body 10
in the transverse direction. The central cross member 32 1s
provided to overlap with the top side tank 30, thereby

complementing the strength of an inner end of the top side
tank 30.

The double bottom tank 40 allows the bottom 15 to have
a double barrier structure, so that seawater can be prevented
from being immediately introduced 1nto a space 1n which the
liquetied gas tank 20 1s provided even when the bottom 15
1s damaged.

A surface 40a of the double bottom tank 40 connected to
the side shell 13 may be an inclination surface inclined in a
direction opposite to a surface 30a of the top side tank 30,
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which faces the liquefied gas tank 20. At this time, 1n order
to prevent interference between the double bottom tank 40
and the liquefied gas tank 20, a lower end corner of the
liquefied gas tank 20 may have [a shape cut inclined] an
inclined shape. In addition, the liquefied gas tank 20 and the
double bottom tank 40 may be spaced apart from each other.

The side shell 13 may be provided 1 a single hull to
surround the liquefied gas tank 20. That 1s, when the side
shell 13 1s pierced at a side surface thereof, seawater may be
immediately introduced into the space in which the liquefied
gas tank 20 1s provided. However, the liquefied gas carrier
1 of the present mnvention may be a carrier that carries LPG
having a storage temperature higher than that of LNG, and
hence the liquefied gas tank 20 can have stability even when

it 1s surrounded by the side shell 13 provided in the single
hull.

The side shell 13 and the liquefied gas tank 20 may be
spaced apart from each other at a certain distance. An 1nert
gas such as nitrogen may be filled 1n the spaced space so as
to prevent the occurrence of fire and explosion when lique-
fied gas 1s leaked.

Specifically, the side shell 13 may surround the liquetied
gas tank 20 1n a state 1 which 1t 1s disposed to be spaced
apart from the liquefied gas tank 20 at 1.4 m (preferably,
1.482 m) or more. Also, 1n order to reinforce the strength of
the side shell 13, a stiffener 131 may be provided at an inner
surface of the side shell 13 1n the vertical direction.

The side shell 13 may have a shape vertical to the cross
section, and the side surface of the liquefied gas tank 20
adjacent to the side shell 13 may also have a shape vertical
to the cross section. Therefore, the lateral width of the
liquetied gas tank 20 may be constant at this portion.

After all, the liquefied tank 20 may have a shape of which
lateral width increases from the upper end to the lower end
thereol (a portion adjacent to the top side tank 30), 1s
constantly maintained by a certain height (a portion sur-
rounded by only the side shell 13), and then decreases (a
portion adjacent to the double bottom tank 40).

The liquefied gas tank 20 may be accommodated between
a lett side shell 13 and a night side shell 13, and therefore,
the storage capacity of the liquefied gas tank 20 can be
increased when the distance between the pair of side shells
13 (the width of the body 10) increases. However, 1n the
present invention, the liquefied gas carrier 1 may have a
width where it can pass through the old Panama Canal.
Theretore, as the distance between the pair of side shells 13
1s limited to 32.3 m or less, the lateral width of the liquefied
gas tank 20 may also be limited.

However, in the present invention, the liquefied gas
carrier 1 having a liquefied gas storage capacity of 70K or
more (preferably, 78.7K) can be implemented by increasing
the storage capacity of the liquefied gas tank 20 while
increasing the height of the liquefied gas tank 20. Herein-
after, this will be described 1n detail, based on the upper part
16, the central part 18, and the lower part 17, which
constitute the liquefied gas carrer 1.

The upper part 16 1s a part including the upper deck 14.
The upper part 16 may be a part including the height from
the upper deck 14 down to the lower end of the top side tank
30. At this time, the lower end of the upper part 16 may be
down to the height of a relatively low spot among the lower
end of the top side tank 30 and the upper end of the portion
of the liquefied gas tank 20, of which lateral width 1is
maximum (a portion of which left/right side 1s vertical).

The upper part 16 may include a dome (reference numeral
1s not shown) provided on the upper deck 14 to introduce/
discharge liquefied gas 1nto/from the liquefied gas tank 20.
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Also, the upper part 16 may include all other components
(an engine casing, a deck house, and the like) that can be
installed at the upper deck 14. For convenience, in this
specification, the entire height of the upper part 16 may be
used as a height except components installed at the upper
deck 14 to protrude upwardly.

The lower part 17 1s a part including the bottom 15, and
may be a concept including up to the upper end of the double
bottom tank 40. At this time, the upper end of the lower part
17 may be up to the height of a relatively high spot among
the upper end of the double bottom tank 40 and the lower
end of the portion of the liquefied gas tank 20, of which
lateral width 1s maximum (a portion of which left/right side
1s vertical).

In this case, the entire height of the lower part 17 may
mean a large height between the height from the bottom 15
up to the upper end of the double bottom tank 40 and the
height from the bottom 15 up to the lower end of the portion
of the liquefied gas tank 20, of which lateral width 1is
maximum.

The central part 18 1s provided between the upper part 16
and the lower part 17, and 1s a part at which left and right
side surfaces of the liquefied gas tank 20 are vertically
provided. That 1s, the central part 18 may include a part at
which the lateral width of the liquefied gas tank 20 1s
constantly maintained.

In addition, the side shell 13 may be vertically provided
at least between the lower end of the top side tank 30 and the
upper end of the double bottom tank 40, and the central part
18 includes a portion of the side shell 13, at which the top
side tank 30 and the double bottom tank 40 are not installed.
Therefore, a portion of the side shell 13 included in the
central part 18 may be vertically provided.

The central part 18 has a relatively large vertical length as
compared with the upper part 16 and the lower end 17. In
particular, the central part 18 may have a height larger than
the sum of the vertical length of the upper part 16 and the
vertical length of the lower part 17.

This 1s because the liquefied gas carrier 1 includes the
vertically extending central part 18 while having a width
where 1t can pass through the old Panama Canal. Specifi-
cally, referring to [FIG. 8] FIGS. 84 and 8B, a liquefied gas
carrier that has a liquefied gas storage capacity of less than
70K and can pass through the old Panama Canal 1s divided
into an upper part 16, a central part 18’, and a lower part 17.
In the present mvention, as shown in FIGS. §C to 8D the
total height of the body 10 1s increased by vertically extend-
ing only the central part 18’ to central part 18 while equally
maintaining the vertical lengths of the upper part 16 and the
lower part 17, so that a liquefied gas storage capacity of 70K
or more (Preferably, 78.7K) 1s secured.

Therefore, 1n the present invention, the height of the
central part 18 may be relatively larger than the sum of the
vertical length of the upper part 16 and the vertical length of
the lower part 17 between the upper deck 14 and the bottom
15.

In the present invention, the body 10 has a height of 23 m
to 23.5 m, so that the liquefied gas storage capacity of 70K
or more (Preferably, 78.7K) can be secured.

As described above, 1n this embodiment, the width of the
liquetied gas carrier 1 1s limited to pass through the old
Panama Canal, but the central part 18 1s vertically extended
within a height of the body 10 1s 23.5 m or less, so that the
liquetied gas carrier 1 can simultaneously have a liquefied
storage capacity of 70K or more and stability.

Hereinafter, a structure surrounding the liquetfied gas tank

20 will be described.
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Retferring back to FIG. 7, the liquefied gas carrier 1
according to the first embodiment of the present invention 1s
provided with a vertical support 22, an anti-rolling chock 41
or 143, the anti-tfloating chock 31, and the like, to stably
accommodate the liquefied gas tank 20.

The vertical support 22 1s provided between the liquefied
gas tank 20 and the bottom 15, and supports the weight of
the liquefied gas tank 20. The vertical support 22 may be
provided 1n plurality, and the plurality of vertical supports 22
may be arranged symmetrically with respect to the center of
the body 10.

The anti-rolling chock 41 or 143 1s provided between the
liquetied gas tank 20 and the bottom 15 and/or the hiquefied
gas tank 20 and the upper deck 14, and may prevent
rotational movement of the liquefied gas tank 20 1in the
transverse direction when the body 10 moves.

In the present mvention, 1t will be apparent that, like the

anti-rolling chock 41 or 143, an anti-pitching chock may be
provided to prevent rotational movement of the liquefied gas
tank 20 1n the longitudinal direction.
The anti-floating chock 31 may prevent floating of the
liquetied gas tank 20. In the present invention, the side shell
13 provided 1n the single hull surrounds the liquefied gas
tank 20. When seawater 1s introduced into the body 10 as the
side shell 13 1s damaged, the liquefied gas tank 20 may
damage the upper deck 14 while being floated by the
seawater because the liquefied gas tank has a density smaller
than that of the seawater.

Thus, 1n the present invention, the anti-floating chock 31
1s provided at one surface of the top side tank 30, which
faces the liquefied gas tank 20, so that an impact can be
prevented from being applied to the upper deck 14, efc.
when the liquefied gas tank 20 1s tloated.

The anti-rolling chock 41 or 143 and the anti-floating
chock 31, which are described above, may be provided with
a spaced gap in a state 1n which the liquefied gas tank 20 1s
stably disposed. However, when the liquefied gas tank 20 1s
rotated or tloated, the rotational movement or floating of the
liquetied gas tank 20 can be prevented as the spaced gap 1s
narrowed.

The anti-rolling chock 143 may be installed at the central
cross member 32. The central cross member 32 may be
provided at a lower portion of the upper deck 14 to connect
the pair of left and right top side tanks 30. At this time, the
anti-rolling chock 143 may be 1nstalled at a lower end of the
central cross member 32.

The central cross member 32 1s provided to reinforce the
strength of the upper deck 14 between the pair of top side
tanks 30, and a reinforcing member 33 may be added. The
reinforcing member 33 may be provided 1n plurality, and the
plurality of remnforcing members 33 may be installed in
parallel 1n a direction (longitudinal direction) vertical to the
central cross member 32.

FIG. 9 1s a front sectional view of the liquefied gas carrier
according to the first embodiment of the present invention.

Retferring to FIG. 9, the liquefied gas carrier 1 according
to the first embodiment of the present invention may include
a manifold 50 and a dnip tray 51.

The manifold 50 may be installed at a position upwardly
spaced apart from the upper deck 14 by a support 52, and has
a connection end 50a for connecting the manifold 50 to a
transfer arm 110 of an exterior 100. The connection end 50a
of the manifold 50 has a flange shape, and the manifold 50
may load or unload liquefied gas through the connection end
50a. It will be apparent that the manifold 50 may be
connected to the inside of the liquefied gas tank 20 through
a separate pipe.
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As described above, 1n the present invention, the height of
the upper part 16 1s further increased as the central part 18
1s vertically extended so as to secure a liquefied gas storage
capacity of 75K or more. In this case, the height of the
manifold 50 may be increased together with that of the upper
part 16, and therefore, the connection end 30a of the
manifold 50 may be provided relatively upward from a
vertical connectable range 110a of the transfer arm 110.

Accordingly, 1n the present invention, there occurs a
problem 1n that the connection between the connection end
50a of the manifold 50 and the transfer arm 110 of the
exterior 1s 1mpossible. In order to solve this problem, a
height difference adjusting unit 53 may be provided. The
height diflerence adjusting unit 53 connects the connection
end 350a of the mamifold 50 and the transfer arm 110.

One side of the height difference adjusting unit 53 may be
connected to the connection end 50a of the manifold 50, and
the other side of the height difference adjusting unit 53 may
be connected to the transter arm 110. As described above,
the connection end 50a of the manifold 50 may be located
relatively upward from the vertical connectable range 110a
of the transfer arm 110, and hence the height of the one side
of the height diflerence adjusting unit 53 may be relatively
higher than that of the other side of the height difference
adjusting unit 33.

In order to connect different heights, the height different
adjusting unit 33 may have a shape that i1s bent or curved at
least once. As an example, the height difference adjusting
unit 53 may have an S shape. Also, the height difference
adjusting unit 33 may be detachably provided to the mani-
fold 50.

The drip tray 51 1s provided downward from the connec-
tion end 50a of the manifold 50 on the upper deck 14. The
drip tray 51 1s a component for collecting liquefied gas
leaked when the liquefied gas 1s transferred, and therefore
may be provided downward from a portion (the connection
end 50a of the mamifold, etc.) at which 1t 1s high likely that
the liquefied gas will be leaked on a liquefied gas transier
path.

However, in the present invention, the manifold 50 and
the transfer arm 110 can be connected to each other, using
the height difference adjusting unit 53. Since both of the spot
where the height difference adjusting unit 53 and the con-
nection end 50a of the mamifold 50 are connected to each
other and the spot where the height difference adjusting unit
53 and the transier arm 110 are connected to each other are
spots where 1t 1s highly likely that the liquefied gas will be
leaked, the drip tray 51 may be mstalled downward from the
spots. That 1s, the one side and the other side of the height
difference adjusting unit 53 may be located upward from the
drip tray 51.

In the present invention, the height difference adjusting
unit 53 1s used to connect the manifold 50 and the transter
arm 110 when the height of the manifold 50 1s out of the
vertical connectable range 110a of the transfer arm 110 as
the central part 18 1s vertically extended.

This 1s because the mimimum value of the height between
the manifold 50 and the drip tray 51 1s defined by a
classification class (e.g., 900 mm). That 1s, the height
between the connection end 50a of the manifold 50 and the
drip tray 31 1s to be larger than a preset reference value
defined by the classification class. Thus, in the present
invention, as the height of the drip tray 51 1s increased when
the central part 18 1s vertically extended, the connection end
50a of the manifold 51, which is located upward by the
preset reference value or more from drip tray 51 1s located
upward.
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However, the height between the drip tray 51 and the
other side of the height difference adjusting unit 53 (a
portion connected to the transier arm 110) may be smaller
than the preset reference value. At this time, the height
difference adjusting umt 53 1s provided separable from the
mamifold 350, and thus the preset reference value can be
satisfied when the height difference adjusting unit 53 1s
separated from the mamifold 50.

FIG. 10 15 a front sectional view of a liquefied gas carrier
according to a second embodiment of the present invention.

Referring to FI1G. 10, the liquefied gas carrier 1 according,
to the second embodiment of the present invention includes
a manifold 50 and a drip tray 351. Herematter, in this
embodiment, portions different from those of the above-
described embodiment will be mainly described, and
descriptions omitted herein will be replaced with those of
another embodiment.

In this embodiment, the height of the drip tray 51 may be
decreased such that the height between the manifold S0 and
the drip tray 51 1s equal to or larger than the preset reference

value. That 1s, the drip tray 51 may be recessed at the upper
deck 14.

In this embodiment, the height of the drip tray 31 1s
decreased, so that the height of the manifold 50 can be
provided at the maximum height where the transter arm 110
can be connected to the manifold 50 or provided lower than
the maximum height. At this time, the drip tray 51 may have
a recessed shape such that 1t protrudes to the 1nside of the top
side tank 30 when being disposed on an upper surface of the
top side tank 30.

However, when liquefied gas 1s leaked from the drip tray
51, low-temperature heat may be transierred to the inside of
the top side tank 30. Therefore, one surface of the top side
tank 30, at which the drip tray 51 1s provided, may be made
of a matenal (e.g., LT steel, etc.) strong against low tem-
perature. This may be applied when the drip tray 51 1s
directly installed at the upper deck 14 without any support
in other embodiments.

As described above, 1n this embodiment, the drip tray 51
1s provided 1n the recessed shape, so that the height of the
mamifold 50 can become a height at which the transfer arm
110 1s connected to the manifold 50 while the height
between the drip tray 51 and the mamifold 50 i1s being
maintained as the preset reference value or more.

FIG. 11 1s a front sectional view of a liquefied gas carrier
according to a third embodiment of the present invention.

Referring to FIG. 11, the liquefied gas carrier 1 according,
to the third embodiment of the present invention includes a
manifold 50 and a drip tray 51. In particular, the shape of the
upper deck 14 may be differentiated from those of other
embodiments.

In this embodiment, the upper deck 14 has a slope where
its height decreases from the center to both sides of the body
10, and the slope of a portion of the upper deck 14, above
which the connection end 50a of the manifold 50 1s disposed
may be relatively larger than that of the other portion of the
upper deck 14.

Specifically, the upper deck 14 may include a first slope
part 141 and a second slope part 142. The first slope part 141
1s a part of which slope 1s constant from the center to a
certain portion, and the second slope part 142 i1s a part of
which slope 1s constant from the first slope part 141 to the
side shell 13. At this time, the slope of the second slope part
142 may be larger than that of the first slope part 141, and
the second slope part 142 may be connected to the first slope
part 141 while being curved or bent.
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One side of the second slope part 142, which 1s adjacent
to the first slope part 141, may be placed at a spot where the

top side tank 30 starts being provided between the center and
a side of the body 10.

In addition, the second slope part 142 may be partially
provided at only a portion at which the manifold 50 1s
located along the longitudinal direction of the body 10. In
this case, the height of a portion of the side shell 13, which
1s connected to the second slope part 142 may be relatively
lower than that of the side shell 13 at the front or rear of the
second slope part 142 (the height of the side shell 13 at a
portion at which the second slope part 142 does not exist
because the manifold 50 1s not located) as shown 1n FIG. 1.

At this time, the side shell 13 may have a shape of which
height 1s gradually decreased from the front or rear of the
second slope part 142 to the portion connected to the second
slope part 142. That 1s, when the body 10 1s viewed from a
side, the side shell 13 may have a shape that 1s recessed
downward while its height 1s being decreased at only the
portion at which the second slope part 142 1s provided.

The connection end 50a of the manifold 50 may be
located upward from the second slope part 142, and the drip
tray 51 may be provided at the second slope part 142. In this
embodiment, the height of the connection end 50a of the
manifold 50 i1s equal to or smaller than the height at which
the transifer arm 110 can be connected to the manifold 50,
and the height between the manifold 50 and the drip tray 51
can satisty the preset reference value.

This 1s because, as the second slope part 142 1s provided
turther inclined than the first slope part 141, the height of the
drip tray 51 located at the second slope part 142 1s relatively
lower than those of other embodiments.

Thus, 1n this embodiment, the height of the manifold 50
1s decreased while securing a liquefied gas storage capacity
of 75K or more, so that the height difference adjusting unit
53 can be omitted. Simultaneously, the height between the
manifold 50 and the drip tray 51 1s equal to or larger than the
preset reference value, so that the safety of the liquefied gas
carrier 1 can be ensured.

As described above, through the structural modification,
the manifold 50 and the transfer arm 110 can be connected
to each other 1n the state 1n which the height between the
manifold 50 and the drip tray 51 1s equal to or larger than the
preset reference value, and/or the manifold 50 can be
connected to the transfer arm 110 by controlling draft in the
body 10.

The liquefied gas carrnier 1 according to the present
invention includes a aft peak tank 121 at the stern 12. The
alt peak tank 121 generally maintains an empty state when
the manifold 50 1s connected to the transfer arm 110.

However, 1n the present invention, the draft in the body 10
may increase by allowing a fluid to be introduced 1nto the aft
peak tank 121 so as to connect the connection end 50a of the
manifold 50 and the transfer arm 110 of the exterior 100. In
this case, the connection end 50a of the manifold 50 may be
placed relatively upward from the maximum height at which
the transfer arm 110 can be connected thereto.

That 1s, 1n the present invention, as the height between the
manifold 50 and the drip tray 51 1s equal to or larger than the
preset reference value while the central part 18 1s being

extended, the fluid may be introduced into the aft peak tank
121 so as to connect the manifold 50 and the transfer arm

110 when the connection end 50a of the manitold 50 is

disposed at a height at which 1t 1s diflicult for the connection
end 50a of the manifold 50 to be connected to the transter

arm 110.
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In this case, as the draft in the body 10 increases, the
connection end 50a of the manifold 50 may descend to be
placed relatively downward from the maximum height at
which the transfer arm 110 can be connected thereto.

Thus, 1in the present invention, although the connection
end 50a of the manifold 50 1s provided at a position higher
than that of the transter arm 110, the manifold 50 can be
stably connected to the transfer arm 110 by controlling the
draft 1n the body 10 in place of structural modification or
together with structural modification.

It will be apparent that the drait in the body 10 may be
controlled not only by allowing the fluid to be filled 1n the
alt peak tank 121 but also by allowing the fluid to be
introduced 1nto the top side tank 30 and the double bottom
tank 40. However, although the fluid 1s introduced 1nto the
top side tank 30 and the double bottom tank 40 except the
alt peak tank 121, the connection end 50a of the manifold 5
may be placed upward from the height at which the transter
arm 110 can be connected thereto. That 1s, 1n the present
invention, as the aft peak tank 121 1s used, the connection
between the manifold 50 and the transfer arm 110 can be
implemented.

FIG. 12 15 a side view of a liquefied gas carrier according,
to a fourth embodiment of the present invention.

Referring to FI1G. 12, the liquefied gas carrier 1 according,
to the fourth embodiment of the present invention includes
a bosun store 111, a sunken deck 122, and an impact
preparation barrier 113.

The bosun store 111 1s provided at the bow 11 and serves
as a storage for keeping various kinds of products. The
bosun store 111 1s a place that 1s first damaged when an
impact 1s applied to the front end of the upper deck 14, and
therefore, a highly dangerous material, etc. may not be
disposed 1n the bosun store 111.

The sunken deck 122 is provided at the stern 12, and an
apparatus for moorage 1s provided on the sunken deck 122.
Since the sunken deck 122 1s a part exposed to the exterior
100, the moorage of the stern 12 may be performed by a
winch, etc., which 1s placed on the sunken deck 122.

The sunken deck 122 may be provided to have a height
difference from the upper deck 14. That 1s, the sunken deck
122 may be located relatively lower than the maximum
height of the upper deck 14. In this case, the height at which

the sunken deck 122 1s provided may become the height of
a freeboard deck.

The impact preparation barrier 113 1s provided downward
from the bosun store 111 1n the transverse direction of the
body 10. The impact preparation barrier 113 1s made of a
member that 1s thicker than other portions and/or has a high
strength, and may be provided to protect rear components
(e.g., liquefied gas tank 20 and the like) from an i1mpact
applied to the bow 11.

A fore peak tank 112 may be further included between the
impact preparation barrier 113 and the bow 11. The fore peak
tank 112 may be a tank for storing ballast water such as
seawater. The fore peak tank 112 may be used together with
the aft peak tank 121 described above to connect the
manifold 50 to the transfer arm 110.

According to rules including the classification class, the
height of the upper end of the impact preparation barrier 113
1s to be relatively higher than that of the freeboard deck.
However, when the height of the sunken deck 122 1s higher
than the lower surface of the bosun store 111 as shown in (A)
of FIG. 12, the rear surface of the bosun store 111 1s also to
be provided as the impact preparation barrier 113 such that
the height of the upper end of the impact preparation barrier

113 1s higher than that of the freeboard deck.
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However, when the height of the sunken deck 122 1s lower

than the lower surface of the bosun store 111 as shown 1n (B)
of FIG. 12, the bosun store 111 is located higher than the
freeboard deck, and thus 1t i1s unnecessary for the rear
surface of the bosun store 111 to be provided as the impact
preparation barrier 113.

In this case, it 1s suflicient that the impact preparation
barrier 113 1s provided from the bottom 15 to the lower
surface of the bosun store 111. That 1s, 1n this embodiment,
the 1impact preparation barrier 113 may have a planar shape
provided vertically from the bottom 135 to the lower surface
of the bosun store 111.

According to the configuration described above, 1n this
embodiment, the use of the high-priced impact preparation
barrier 113 made of a matenial that 1s thick and has a high
strength 1s minmimized, thereby reducing the entire manufac-
turing cost.

FIG. 13 1s a front sectional view of a liquefied gas carrier
according to a fifth embodiment of the present invention.

Hereinatter, in the fifth embodiments, portions different
from those of the first embodiment will be mainly described
with reference to FIG. 13.

Referring to FIG. 13, i the liquefied gas carrier 1
according to this embodiment, the central cross member 32
may be provided at an upper portion of the upper deck 14.
As the central cross member 32 1s provided at the upper
portion of the upper deck 14, the anti-rolling chock 143
between the upper deck 14 and the upper surface of the
liquetied gas tank 20 may be directly installed at the lower
surface of the upper deck 14. It will be apparent that the

reinforcing member 33 may also be provided 1n the central
cross member 32 located at the upper portion of the upper
deck 14.

In this embodiment, the central cross member 32 1s
disposed at the upper portion of the upper deck 14, so that
the anti-rolling chock 143 1s directly installed at the lower
surface of the upper deck 14. Thus, a space between the
upper deck 14 and the upper surface of the liquefied gas tank
20 can be additionally secured, and the height of the upper
surface of the liquefied gas tank 20 1s further increased as
compared with the first embodiment.

As an example, the height of the upper surface of the
liquetied gas tank 20 may be provided higher than that of the
upper end of one surface of the top side tank 30, at which the
anti-floating chock 31 1s provided. Thus, 1n the present
invention, the height of the upper surface of the liquefied gas
tank 20 1s increased closer to the upper deck 14, thereby
increasing the liquetied gas storage capacity of the liquefied
gas tank 20.

However, 1n the first embodiment, the central cross mem-
ber 32 1s directly connected to the top side tank 30, thereby
reinforcing strength. On the other hand, 1n this embodiment,
the central cross member 32 and the top side tank 30 are
indirectly connected with the upper deck 14 interposed
therebetween, and hence the strength may be changed. At
this time, 1n this embodiment, at least one portion of the
lower surface of the central cross member 32 overlaps with
the upper surface of the top side tank 30 with the upper deck
14 1interposed therebetween, thereby remnforcing the
strength.

As described above, 1n this embodiment, the central cross
member 32 connecting the pair of top side tanks 30 1s
disposed at the upper surface of the upper deck 14, so that
the height of the liquefied gas tank 20 can be further
increased, thereby increasing the liquefied gas storage
capacity of the liquefied gas tank 20.
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FIGS. 14 and 15 are internal perspective views of a
liquetied gas carrier according to a sixth embodiment of the
present 1nvention.

In the first embodiment, the stiffener 131 1s provided at
the 1nner surface of the side shell 13 provided in the single
hull 1n the vertical direction so as to reinforce the strength of

the side shell 13 surrounding the liquefied gas tank 20.

However, 1n a process of drying the liquefied gas carrier
1, a member on which a person can stand 1s to be provided
so as to test the outer surface of the liquefied gas tank 20.
Therefore, an inspection platform (not shown) may be
installed perpendicular to the stiffener 131 in the horizontal
direction. At this time, the inspection platform may be
temporarily installed and be removed later.

In this embodiment, the stiffener 131 1s provided in the

vertical direction. Therefore, when the side shell 13 1s
connected by welding between blocks, welding flame may
fall along a space between two stiffeners 131. At this time,
when the welding flame 1s 1n contact with a heat 1nsulating
material such as polyurethane, which 1s installed at the outer
surface of the liquefied gas tank 20, a fire occurs, which may
cause a serious accident.
Thus, 1n order to solve this problem, the present invention
includes a sixth embodiment. Hereinafter, in the sixth
embodiment, portions different from those of the first
embodiment will be described 1n detail with reference to
FIGS. 14 and 15.

Referring to FIGS. 14 and 15, the liquefied gas carrier 1
according to the sixth embodiment of the present invention
may include a stiffener 131, a deck stringer 132, and a
vertical web 133.

The stiffener 131 1s provided in plurality to the side shell
13, and the plurality of stiffeners 131 may be arranged 1n
parallel to one another. The stiflener 131 may be provided to
the side shell 13 1n the vertical direction as shown 1n FIG.
14, or be provided to the side shell 13 1n the horizontal
direction as shown 1n FIG. 13.

The deck stringer 132 1s provided to the side shell 13 1n
the horizontal direction. The deck stringer 132 may be
disposed perpendicular to the stiffener 131 as shown in FIG.
14, or be disposed 1n parallel to the stiffener 131 as shown
in FIG. 15.

In this embodiment, as the deck stringer 132 1s installed
at the side shell 13, the deck stringer 132 may serve as the
ispection platform. Thus, in this embodiment, 1t 1s unnec-
essary to perform a process of separately installing the
ispection platform and then removing the mspection plat-
form, and accordingly, the number of processes can be
reduced.

Also, the deck stringer 132 may function to block welding
frame from falling. Thus, when the welding between blocks
1s performed, it 1s less likely that a fire will occur when
welding flame generated in connection of the side shell 13
talls down.

In FIG. 14, the stiflener 131 and the deck stringer 132 are
disposed 1n a lattice shape, and thus the strength of the side
shell 13 can be remarkably enhanced due to the installation
of the deck stringer 132. On the contrary, the strength 1s not
enhanced, but the width of the stiffener 131 1n the transverse
direction may be small as compared with the first embodi-

ment. Accordingly, the cost occurring in the installation of
the stiffener 131 can be reduced.

However, 1n FIG. 15, the stiffener 131 and the vertical

web 133 are disposed 1n a lattice shape. Thus, the width of
the stiffener 131 1n the transverse direction can be decreased,

and the manufacturing cost can be reduced.
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Therefore, the width of the stiffener 131 in the transverse
direction may be relatively smaller than the width of the
deck stringer 132 1n the transverse direction and the width of
the vertical web 133 in the transverse direction.

The vertical web 133 1s provided to the side shell 13 1n the
vertical direction, and 1s disposed perpendicular to the deck
stringer 132. A hole (reference numeral 1s not shown) may
be provided in the vertical web 133. The hole 1s used to
enable a person moving along the deck stringer 132 to pass
therethrough.

The vertical web 133 may be disposed 1n parallel to the
stiffener 131 as shown 1n FIG. 14, or be disposed perpen-
dicular to the stiffener 131 as shown in FIG. 15.

The width of the vertical web 133 in the transverse
direction may correspond to that of the deck stringer 132 1n
the transverse direction. That 1s, 1n this embodiment, the
deck stringer 132 and the vertical web 133 are provided 1n
the lattice shape, and accordingly, the number of stiffeners
131 and/or the width in the transverse direction can be
reduced. Thus, the manufacturing cost can be reduced, and
the total weight of the body 10 can be reduced.

FIG. 16 1s a front sectional view of a liquefied gas carrier
according to a seventh embodiment of the present invention.
FIG. 17 1s an mternal perspective view of the liquefied gas
carrier according to the seventh embodiment of the present
invention.

Referring to FIGS. 16 and 17, 1n the liquetied gas carrier
1 according to the seventh embodiment of the present
invention, the shape of a stiffener 131 may be differentiated
from those of other embodiments. Hereinafter, in this
embodiment, portions different from those of other embodi-
ments will be mainly described.

The stiffener 131 1s provided 1n plurality to the side shell
13 in vertical direction, and the plurality of stiffeners 131
may be arranged 1n parallel to one another. At this time, the
stiflener 131 may form a polygonal planar section together
with the side shell 13 by a certain height.

The stiffener 131 may have a polygonal planar section
having an opened side. At this time, the stiflener 131 may be
coupled to the side shell 13 such that the opened side on the
planar section 1s sealed by the side shell 13.

Therefore, a space closed by a certain height may be
formed by the coupling of the stiflener 131 and the side shell
13. The corresponding space may be a fluid storage space for
storing ballast water. That 1s, the stiflener 131 may form a
fluid storage space while being coupled to the side shell 13.

In this case, 1n this embodiment, a space capable of
storing ballast water may be additionally secured, and/or the
s1ze of another space capable of storing ballast water may be
reduced.

As an example, in this embodiment, the size of the top
side tank 30 and/or the double bottom tank 40 may be
reduced as compared with other embodiments, and the
height of the liquefied gas tank 20 may be increased while
reducing the height of the top side tank 30, thereby increas-
ing the liquefied gas storage capacity of the liquefied gas
tank 20.

The upper end of the stiflener 131 may be connected to
the top side tank 30, and the lower end of the stiflener 131
may be connected to the double bottom tank 40. Therefore,
the stiffener 131 may form a fluid storage space between the
top side tank 30 and the double side tank 40.

At this time, the fluid storage space may communicate
with the top side tank 30 and/or the double bottom tank 40.

Alternatively, the fluid storage space may be connected to
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the top side tank 30 and/or the double bottom tank 40 such
that the communication 1s controlled by a valve (not shown),
etc.

FIG. 18 1s a front sectional view of a liquefied gas carrier
according to an eighth embodiment of the present invention.

Referring to FI1G. 18, the liquefied gas carrier 1 according
to the eighth embodiment of the present invention may
include an anti-rolling chock 134 provided to the stiflener
131.

The anti-rolling chocks 41 and 143 may be provided
between the upper end of the liquefied gas tank 20 and the
upper deck 14 and between the lower end of the liquetied gas
tank 20 and the bottom 135 as described 1n the first embodi-
ment.

However, 1n this embodiment, the anti-rolling chock 134
1s provided to the stiflener 131 installed at the side shell 13,
and the anti-rolling chock 41 or 143 may be omitted between
the upper end of the liquefied gas tank 20 and the upper deck
14 and/or between the lower end of the liquefied gas tank 20
and the bottom 15.

In this case, the height of the upper end of the tank 20 1s
further increased under the upper deck 14, and thus the
liquefied gas storage capacity of the liquefied gas tank 20
can be increased.

The anti-rolling chock 134 provided to the stiffener 131
may be provided at a position relatively close to the bottom
15 between the upper deck 14 and the bottom 135. Also, 1n
this embodiment, the anti-rolling chock 134 may be pro-
vided to the vertical web 133 described above.

Any one of the vertical supports 22 provided at the lower
end of the lhiquefied gas tank 20 may be provided at the
center of the liquetfied gas tank 20 1n the transverse direction,
and the other vertical supports 22 may be provided bilater-
ally symmetric with respect to the center of the liquetied gas
tank 20 1n the transverse direction.

In the first embodiment, as the anti-rolling chock 41 1s
placed at the center of the liquefied gas tank 20 in the
transverse direction between the lower end of the liquetied
gas tank 20 and the bottom 15, the vertical support 22 does
not support the center of the hiquefied gas tank 20 in the
transverse direction.

However, in this embodiment, the weight of the liquefied
gas tank 20 can be supported at the center of the liquefied gas
tank 20 1n the transverse direction, and thus the number of
vertical supports 22 can be decreased (e.g., the number of
vertical supports 22 1s decreased to 3 from 4 on one section
in the transverse direction).

Thus, 1n this embodiment, as the anti-rolling chock 134 1s
provided to the stiffener 131, the anti-rolling chocks 41 and
143 provided on the top and bottom of the liquefied gas tank
20 are omitted, and the number of vertical supports 22 can
be decreased by changing the arrangement of the vertical
supports 22.

Further, 1n this embodiment, as the anti-rolling chock 143
1s omitted at the upper end of the liquefied gas tank 20, the
height of the upper end of the liquefied gas tank 1s increased
close to the upper deck 14, thereby increasing the liquefied
gas storage capacity of the liquefied gas tank 20.

FIG. 19 15 a front sectional view of a liquefied gas carrier
according to a ninth embodiment of the present invention.

Referring to FI1G. 19, the liquefied gas carrier 1 according,
to the ninth embodiment of the present invention includes a
side shell 13, an upper deck 14, and a top side tank 30.
Heremafter, in this embodiment, portions different from
those of other embodiments will be mainly described.

The upper deck 14 may have a slope part 144 that 1s
connected to the upper end of the side shell 13 and 1is
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upwardly inclined when 1t comes close to the center of the
upper deck 14. However, the slope part 144 may be spaced
apart from a spot where the side shell 13 and the upper deck
14 meet each other.

At least one portion of the top side tank 30 may be located
upward from the spot where the side shell 13 and the upper
deck 14 are connected to each other. In this embodiment, as
the upper deck 14 has the slope part 144, the upper deck 14
has a shape protruding suthciently upwardly. Accordingly,
the top side tank 30 provided between the upper end of the
side shell 13 and the upper deck 14 can protrude upwardly.

The top side tank 30 protrudes outwards from the spot

(e.g., a side upper corner on a cross section of the body 10)
where the side shell 13 and the upper deck 14 are connected

to each other, and may have a shape recessed inward from

the spot where the slope part 144 of the upper deck 14 1s
started.

The top side tank 30 includes a lower space 34 provided
downward from the spot where the side shell 13 and the
upper deck 14 are connected to each other and an upper
space 33 provided upward from the spot where the side shell
13 and the upper deck 14 are connected to each other. The
top side tank 30 may have the maximum width i the
transverse direction at the spot where the lower space 34 and
the upper space 35 are connected to each other. In addition,
the lower space 34 and the upper space 35 may communicate
with each other.

At this time, that the lower space 34 and the upper space
35 are communicate with each other includes a case where
any structure does not exist between the lower space 34 and
the upper space 35, a case where a structure exists between
the lower space 34 and the upper space 35 but has a hole
tformed therein to allow the lower space 34 and the upper
space 35 to communicate with each other, and the like.

The upper space 35 of the top side tank 30 may be
provided at a lower surface of the slope part 144. The slope
part 144 1s started from a position closer to the center of the
body 10 than the spot where the side shell 13 and the upper
deck 14 are connected to each other. The upper deck 14
between a pair of left and rnight slope parts 144 may be
relatively flat or inclined to a slope similar to that of the
upper deck 14 of other embodiments.

As the top side tank 30 includes the upper space 35
upwardly protruded by the slope part 144, the width of the
top side tank 30 in the transverse direction may be increased
toward the center of the body 10 from the side shell 13.

A central cross member 32 is provided between the pair
of top side tanks 30. In this embodiment, the width of the
central cross member 32 1n the transverse direction may be
relatively decreased as compared with other embodiments.
Thus, in this embodiment, the size of the central cross
member 32 can be decreased, thereby reducing installation
COst.

In this embodiment, the upper end of the liquefied gas
tank 20 may ascend upwardly when the slope of the upper
deck 14 1s increased upwardly. At this time, the slope of an
upper end corner of the liquefied gas tank 20 may be larger
than that of a lower end corner of the liquefied gas tank 20.

While the present invention has been described with
respect to the specific embodiments, this 1s for illustrative
purposes only, and the present mmvention 1s not limited
thereto. Therefore, 1t will be apparent to those skilled 1n the
art that various changes and modifications may be made
within the technical spirit and scope of the present invention.

Accordingly, simple changes and modifications of the
present invention should also be understood as falling within
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the present invention, the scope of which 1s defined in the
appended claims and their equivalents.

[Explanation of Reference Numerals]

1: Liquefied gas carrier 10: Body
11: Bow 12: Stern
13: Side shell 14: Upper deck
15: Bottom 16: Upper part
17: Lower part 18: Central part
20: Liquefied gas tank 50: Manifold
100: Exterior 110; Transfer arm

The mvention claimed 1s:
1. A higher storage capacity (HSC) liquefied gas carrier

having a width of less than 32.3 m to pass through the old
Panama Canal,
having a liquefied gas storage [capacity of less than 70K
cubic meters and Jincluding a plurality of [liquified}
liquefied gas tanks;

a body including a lower part having a bottom and a lower
end of each of the liquefied gas tanks, an upper part
having an upper deck and an upper end of each of the
liquetied gas tanks, and a central part provided between
the upper part and the lower part and having vertical
left and right sides;

a manifold installed at the upper deck for loading or
unloading liquefied gas and comprising a connection
end; and

a drip tray provided downward from [a] ke connection
end of the manifold on the upper deck,

wherein a total height of the body 1s greater than a total
height of a body of a conventional liguefied gas carrier
by an increased height amount,

wherein the conventional liquefied gas carvier has a
maximum body width of 32.3 m or less,

[increased by vertically extending] wherein the increased
height in the total height of the body of the HSC
liquefied gas carrier is equal to a vertical extension of
the central part to upwardly move the manifold and the
upper part [so that a liquefied gas storage capacity of
less than 70K cubic meters],

wherein an outside slope part of the upper deck where the
drip tray 1s placed 1s inclined more downwardly than
[an inside thereof] an inner slope part of the upper deck
where the connection end of the manifold is placed,
[and]

wherein a height of the central part 1s greater than a sum
of a height of the upper part and a height of the lower
part.

2. The HSC liquefied gas carrier of claim 1,

wherein the height of the body 1s 22 m to 23.5 m.

3. The HSC liquefied gas carrier of claim 1, [wherein]

further including a side shell provided at a side of the body,

wherein the side shell 1s provided 1n a single hull.

4. The HSC hquefied gas carrier of claim 1, wherein the
liquetied gas tanks 1include a first liquefied gas tank disposed
at a bow, and

wherein the first liquefied gas tank has [at least two

bending parts] a side surface which is bent twice.

5. The HSC liquefied gas carrier of claim 1, wherein each
of the liquefied gas tanks includes an upper part, a central
part, and a lower part, and

wherein a vertical length of the central part of each of the

liquetied gas tank 1s formed to further extend than that
of a central part of a liquefied gas tank of [a] tke
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conventional hiquefied gas carrier having a liquefied gas
storage capacity of less than 70K cubic meters.

6. The HSC liquefied gas carrier of claim 5, wherein
vertical lengths of the upper part and the lower part of each
liquetied gas tank are formed equal to those of an upper part
and a lower part of [a] the liquefied gas tank of [a] the
conventional liquefied gas carrier having [a] tze liquefied
gas storage capacity of less than 70K cubic meters.

7. The HSC hquefied gas carrier of claim 1, further
including a side shell provided at a side of the body, wherein
cach of the liquefied gas tanks 1s disposed to be spaced apart
from [a] the side shell of the body at 1.4 m or more.
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