[DESCRI PTI ON]

[I nvention Title]

CURVE- COMBI NED SQUARE PRESSURE TANK

[Techni cal Field]

[0001] The present invention relates to a square
pressure tank and, nore particularly, to a curve-conbi ned
square pressure tank that is formed by conbining a flat
plate and a curved surface to enhance space utilization and
reduce a weight as well as to maintain high interna

pressure.

[Background Art]

[0002] In general, natural gas is supplied in the form
of pipe-line natural gas (PNG that is fed to a consunption
pl ace from a production place through a pipe line or in the
form of Iliquefied natural gas (LNG that is |iquefied
t hrough a vessel when a production place and a consunption
place are far from each other and, in this case, LNG is
used directly as fuel of transportation such as a vessel, a
bus, and an autonpbile as well as general uses of |iquefied
natural gas and, to this end, LNG is generally stored in a
cylindrical pressure tank and is stored and used in a
pressure tank installed in transportation.

[0003] A general cylindrical pressure tank is



conveniently used in an autonmobile or the like due to high
pressure-resi stant performance and a small vol une but, when
a large anount of liquefied natural gas is required like in
a vessel, a plurality of cylindrical pressure tanks needs
to be installed and, in particular, when liquefied natura

gas is also used as fuel of a vessel, nore cylindrical

pressure tanks need to be installed in the vessel and, thus,
there is a problemin that a space occupied in the vessel

is excessively increased due to an interval between the
cylindri cal pressure tanks when the plurality of

cylindrical pressure tanks are arranged.

[0004] When a cylindrical pressure tank is installed
in a bus and an autonopbile, an installation space is
limted due to its shape, thereby degrading space
utilization.

[0005] To overcone the problem a nenbrane or circular
tank system but not a cylindrical tank system has been
devel oped and Korean Patent Publication No. 10-1254788
di scl oses a square pressure tank configured by inproving
defects of the nmenbrane or circular tank system like in
FIG 1 of the present application.

[0006] The square pressure tank advantageously and
| argely inproves space efficiency, which is di sadvant age of

the conventional nenbrane or circular tank system but it

is required to overcone a problem in terns of its high



wei ght .

[Di scl osurel

[Techni cal Probl eml

[0007] An object of the present invention is to
provide a curve-conbi ned square pressure tank for reducing
a weight while enhancing space efficiency as well as
mai nt ai ni ng high pressure inside the pressure tank

[0008] Anot her object of the present invention is to
provi de a nethod of overcoming a structural problem when a
square pressure tank and a curved surface are conbi ned
[0009] In particular, a structural alternative is
provi ded to enhance pressure-resistant performance and to
prevent buckling.

[0010] In addition, various enbodinments of a curve-
conmbi ned square pressure are proposed to provide an ideal
nodel of a curve-conbined square pressure tank applicable
to an actual vessel

[Techni cal Sol ution]

[0011] In one general aspect, a pressure tank
according to the present invention includes: flat nenbers
di sposed at upper and |ower portions of the pressure tank;
a first curved nenber that connects edges of the flat
menber di sposed at the upper portion and the flat nenber
disposed at the lower portion and is formed wth

predeterm ned curvature; and a second curved nenber



connecting neighboring curved edges of the first curved
menber .

[0012] In this case, a stress-buffer portion for
preventing stress discontinuity may be forned at a
connection portion between the flat nenber and the first
curved nenber.

[0013] The curve-comnbi ned square pressure t ank
according to the present invention may include a plurality
of tension nenbers disposed between the flat nenber
di sposed at the upper portion and the flat nenber disposed
at the lower portion, and the outernobst tension nenber
anmong the plurality of tension nenbers may be spaced apart
from an edge at which the first curved nenber and the flat
nmenber contact each other by a constant distance toward the
flat menber to formthe stress-buffer portion

[0014] The curve-conbi ned square pressure t ank
according to the present invention may include a plurality
of tension nmenbers disposed between the flat nenber
di sposed at the upper portion and the flat nenber disposed
at the lower portion, and the outernobst tension nenber
anong the plurality of tension nenbers may be coupled to an
edge at which the first curved nenber and the flat nenber
contact each other and is formed to be thinner than a
tension nenber disposed inward to form the stress-buffer

portion.



[0015] The curve-comnbi ned square pressure t ank
according to the present invention may include a plurality
of tension nenbers disposed between the flat nenber
di sposed at the upper portion and the flat nenber disposed
at the lower portion, and the outernbst tension nenber
anong the plurality of tension nenbers may be coupled to an
edge at which the first curved nenber and the flat nenber
contact each other and is <curved wth predeterm ned
curvature in an opposite direction to the first curved
menber or is forned with a bent portion that is bent in an
opposite direction to the first curved nenber, to formthe
stress-buffer portion.

[0016] In this case, the outernpst tension nenber
anong the plurality of tension nenbers may include a
connection reinforcing nmenber that extends to the first
curved nenber

[0017] The connection reinforcing nmenber nmay have one
end that contacts the outernost tension nenber and the
other end that extends to a curved portion of the first
curved nenber.

[0018] The connection reinforcing nenber my be a
circular connection reinforcing nenber fornmed along a
curved surface of the first curved nenber

[0019] The circular connection reinforcing nenber of

t he connection reinforcing nenber may have a height that is



| onered toward the center of the first curved menber

[0020] The first curved nenber may have a greater
radi us of curvature than 1/2 of a distance between the fl at
menber di sposed at the upper portion and the flat nenber
di sposed at the | ower portion.

[0021] A circul ar connection reinforcing nenber may be
formed at the center of the first curved menber

[0022] The connection reinforcing nmenber according to
the present invention may be a T-shape or L-shape
rei nforcing nenber.

[0023] The tension nenber may be a tension beam a
tension plate, or a conbination thereof.

[0024] A reinforcing nenber according to the present
invention may be added to a lateral surface of the tension
menber .

[0025] The reinforcing nenber added to the |ateral

surface of the tension nenber may be a 1-shape, T-shape, or
L- shape reinforcing nenber.

[0026] A shape of the flat menber viewed from an upper
portion thereof may be a rectangul ar shape, an asymetrica

shape with different facing surfaces, a trapezoidal shape,

a pol ygonal shape with one narrow side, or a circular shape.
[0027] The flat nmenber may have a pol ygonal shape and
may be fornmed in such a way that one of the facing sides is

shorter than the other side.



[0028] An internal grid structure including a grid
reinforcing nenber that is fornmed in grid patterns by
arranging a plurality of Htype beans perpendicularly to
each other and a plurality of ring-type reinforcing nenbers
that extend from a portion of the Htype beans and are
coupled to an internal side of the adjacent first curved
menber wth predetermned curvature, my be disposed
bet ween the flat nenbers.

[0029] The outernost Htype beam anong the plurality
of Htype beans may be disposed in the tank to be spaced
apart from an edge connected between the flat nmenber and
the first curved nmenber by a constant distance and sone of
the plurality of ring-type reinforcing nmenbers may have a
T-shape sectional view

[0030] A grid-type reinforcing structure including
flat plate-type reinforcing nenbers having hollow portions
and linear-type reinforcing nmenbers for connecting the flat
pl ate-type reinforcing nenbers may be di sposed between the
flat menbers.

[0031] A reinforcing flange may be formed on an outer
peri phery of the holl ow portion.

[0032] A plurality of horizontal grid plates and a
plurality of vertical grid plates, each of which includes a
reinforcing ring fornmed therein, may cross each other

between the flat nmenbers and, as necessary, an internal



grid structure including a plurality of [|inear-type
reinforcing nenbers disposed therein my be disposed
between the horizontal grid plates or the vertical grid
pl at es.

[0033] The curve-conbined square pressure tank nay
i nclude one or nore pairs of flat menbers.

[0034] In this <case, cross frames for connection
between | ateral end portions nay each be di sposed in up and
down directions at the lateral end portions of the pair of
flat menbers.

[0035] A plurality of parallel plates nay be stacked
in up and down directions and opposite ends of the parallel
plate may extend up to the curved nenber

[0036] The parallel plate may be fornmed with a uniform
t hi ckness perpendicularly to a lateral flat nenber and may
be formed to surround an internal portion of the curved
menber .

[0037] The parallel plate may be fornmed with a uniform
t hi ckness perpendicularly to the lateral flat nenber and

may be formed only up to an edge of a flat nenber.

[Advant ageous Effects]
[0038] A curve-conbi ned square pressure tank according
to the present invention may advantageously reduce space

utilization and a weight as well as nmaintaining high



i nternal pressure.

[0039] When the curve-conbi ned square pressure tank is
manuf act ured, inbalance of internal stress applied to a
connection portion between a curved surface and a flat
surface may be advantageously overcone to enhance pressure-
resi stant performance.

[0040] When the curve-conbi ned square pressure tank is
manuf actured, the connection portion between the curved
surface and the flat surface nmy be advantageously
prevented from buckling due to external |oad applied to the
connection portion.

[Description of Drawi ngs]

[0041] FIG 1 is a diagram showing a conventional
square pressure tank

[0042] FIG 2 is a perspective view of a curve-
conbi ned square pressure tank according to the present
i nventi on.

[0043] FIG 3 is a schematic diagram showi ng a probl em
in ternms of internal pressure of a curve-conbined square
pressure tank.

[0044] FIG 4 illustrates a cross sectional shape of a
curve-conbined square pressure tank according to the
present invention.

[0045] FIG 5 is a schematic diagram showing a

principle for overcomng the first object of a curve-
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combi ned square pressure tank according to the present
i nventi on.

[0046] FI G 6 is a schematic diagram show ng
Enbodi ment 1-1 and nodified enbodinents thereof for the
first object of the present invention in a curve-conbi ned
square pressure tank according to the present invention.
[0047] FI G 7 is a schematic diagram show ng
Enbodi rent 1-2 and nodified enbodiments thereof for the
first object of the present invention in the curve-conbi ned
square pressure tank.

[0048] FI G 8 is a schematic diagram show ng
Enbodi ment 1-3 and nodified enbodinents thereof for the
first object of the present invention in the curve-conbi ned
square pressure tank.

[0049] FIG 9 is a schematic diagram showi ng a probl em
in terns of buckling of a curve-conbined square pressure
t ank.

[0050] FI G 10 is a schematic diagram show ng
Enbodi mrent 2-1 and nodified enbodinents thereof for a
second object of the present invention in the curve-
combi ned square pressure tank.

[0051] FI G 11 is a schematic diagram show ng
Enbodi ment 2-2 and nodified enbodinents thereof for the
second object of the present invention in the curve-

conbi ned square pressure tank.
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[0052] FIG 12 is a perspective view of a curve-
combi ned square pressure tank including a tension plate
formed therein

[0053] FIG 13 is a schematic diagram showi ng a shape
of a curve-conbi ned square pressure tank according to the
present invention viewed in the Z-axis direction and a
nodi fi ed enbodi nent .

[0054] FIG 14 is a perspective view of another
nodi fied enbodinent of a curve-conbined square pressure
tank according to the present invention.

[0055] FIG 15 is a perspective view of an internal
grid structure according to another nodified enbodi nent of
a curve-conbined square pressure tank according to the
present invention.

[0056] FIG 16 is a perspective view of an internal
grid structure according to another nodified enbodi nent of
a curve-conbined square pressure tank according to the
present invention.

[0057] FIG 17 is a sectional perspective view of
anot her nodified enbodinent of a curve-conbined square
pressure tank according to the present invention.

[0058] FIG 18 is a perspective view of a curve-
combi ned square pressure tank according to a third
enbodi nent of the present invention.

[0059] FIG 19 is a perspective view for explanation
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of an internal shape of the curve-conbined square pressure
tank according to the third enbodinment of the present
i nventi on.

[0060] FIG 20 is a perspective view of the curve-
conmbi ned square pressure tank according to a nodified
enbodi mrent of the third enbodi ment of the present invention.
[0061] FIG 21 is a perspective view for explanation
of an internal grid structure of the curve-conbi ned square
pressure tank according to a nodified enbodinent of the
third enbodi ment of the present invention.

[0062] FIG 22 is a perspective view for explanation
of an internal shape of a nodified enbodinent of the third
enbodi nent of the present invention.

[0063] FIG 23 is a perspective view of a curve-
conmbi ned square pressure tank according to a fourth
enbodi nent of the present invention.

[0064] FIG 24 is a schematic diagram showing a
technical solution of the curve-conbined square pressure
tank according to the fourth enbodinment of the present
i nventi on.

[0065] FIG 25 is a schematic diagram show ng anot her
technical solution of the curve-conbined square pressure
tank according to the fourth enbodinment of the present

i nvention.
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[Best Mbdel

[0066] A pressure tank according to the present
invention may include flat nenbers disposed at upper and
| ower portions of the pressure tank, a first curved nenber
that connects the flat nmenber disposed at the upper portion
and an edge of the flat nenber disposed at the |ower
portion and is formed with predeterm ned curvature, and a
second curved menber connecting nei ghboring curved edges of
the first curved menber and, in this case, a stress-buffer
portion for preventing stress discontinuity may be forned
at a connection portion between the flat nenber and the
first curved nenber

[0067] The curve-comnbi ned square pressure t ank
according to the present invention may include a plurality
of tension nenbers disposed between the flat nenber
di sposed at the upper portion and the flat nenber disposed
at the lower portion, and the outernbst tension nenber
anmong the plurality of tension nenbers may be spaced apart
from an edge at which the first curved nenber and the flat
nmenber contact each other by a constant distance toward the
flat nmenber to forma stress-buffer portion.

[0068] The curve- combi ned square pressure t ank
according to the present invention may include a plurality
of tension nmenbers disposed between the flat nenber

di sposed at the upper portion and the flat nenber disposed
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at the lower portion, and the outernobst tension nenber
anong the plurality of tension nenbers may be coupled to an
edge at which the first curved nenber and the flat nenber
contact each other and is formed to be thinner than a
tension nmenber disposed inward to form a stress-buffer
portion.

[0069] The curve-comnbi ned square pressure t ank
according to the present invention may include a plurality
of tension nenbers disposed between the flat nenber
di sposed at the upper portion and the flat nenber disposed
at the lower portion, and the outernbst tension nenber
anong the plurality of tension nenbers may be coupled to an
edge at which the first curved nenber and the flat nenber
contact each other and is <curved wth predeterm ned
curvature in an opposite direction to the first curved
menber or is forned with a bent portion that is bent in an
opposite direction to the first curved nmenber, to form a
stress-buffer portion.

[0070] In this case, the outernpst tension nenber
anong the plurality of tension nenbers may include a
connection reinforcing nmenber that extends to the first
curved nenber

[0071] The connection reinforcing nmenber nmay have one
end that contacts the outernost tension nenber and the

other end that extends to a flat portion of the first
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curved nenber.

[0072] A shape of the flat nmenber viewed from an upper
portion thereof may be a rectangul ar shape, an asymetrica

shape with different facing surfaces, a trapezoidal shape,

a pol ygonal shape with one narrow side, or a circular shape.
[0073] The flat nmenber may have a pol ygonal shape and
may be formed in such a way that one of facing sides is
shorter than the other side.

[0074] An internal grid structure including a grid
reinforcing nmenber that is forned in grid patterns by
arranging a plurality of Htype beans perpendicularly to
each other and a plurality of ring-type reinforcing nenbers
that extend from a portion of the Htype beans and are
coupled to an internal side of the adjacent first curved
menber wth predetermned curvature, my be disposed
between the flat nenbers.

[0075] A grid-type reinforcing structure including
flat plate-type reinforcing nenbers having hollow portions
and linear-type reinforcing nmenbers for connecting the flat
pl ate-type reinforcing nenbers may be di sposed between the
flat menbers.

[0076] A plurality of horizontal grid plates and a
plurality of vertical grid plates, each of which includes a
reinforcing ring fornmed therein, may cross each other

between the flat nenbers and, as necessary an internal grid
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structure including a plurality of linear-type reinforcing
nmenbers disposed therein may be disposed between the
horizontal grid plates or the vertical grid plates.

[0077] The curve-conbined square pressure tank nay
i nclude one or nore pairs of flat menbers.

[0078] In this <case, cross frames for connection
between | ateral end portions nay each be di sposed in up and
down directions at the lateral end portions of the pair of
flat menbers.

[0079] A plurality of parallel plates nay be stacked
in up and down directions and opposite ends of the parallel
plate may extend up to the curved nenber

[0080] The parallel plate may be fornmed with a uniform
t hi ckness perpendicularly to a lateral flat nenber and may
be fornmed to surround an internal portion of the curved
menber .

[0081] The parallel plate may be fornmed with a uniform
t hi ckness perpendicularly to a lateral flat nmenber and may
be formed only up to an edge of a flat nenber.

[Mode for Invention]

[0082] Hereinafter, a curve-conbined square pressure
tank 10 having the above features is described in detail
with reference to the acconpanying drawi ngs. The foll ow ng
descriptions are nerely exanples shown for explanation of

some enbodi nents of the present invention, but not for
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being limted to a specific enbodi nment.

[0083] FIG 2 is a perspective view showing an outer
appearance of the curve-conbined square pressure tank 10
according to the present invention. As shown in the
drawi ng, the curve-conbined square pressure tank 10
according to the present invention nmay include a pair of
flat nenbers 100, a plurality of first curved nenbers 200
t hat connect facing edges of the pair of flat nenbers 100,
and a plurality of second curved nenbers 300 that connect
nei ghboring edges of the plurality of first curved nmenbers
200.

[0084] In general, a cylindrical pressure tank with an
external curved surface may be naintained at predeterm ned
internal pressure only by a thickness of the pressure tank
wi thout a special reinforcing structure therein, but the
square pressure tank has a limt in maintaining internal
pressure only by the flat nmenmber 100 and, thus, the flat
menbers 100 need to be connected by a tension nmenber 400
such as a tension beam or a tension plate to satisfy
pressure-resi stant performnce.

[0085] However, when the tension nenber 400 s
installed in a pressure tank obtained by combining a curved
surface and a flat surface, bending stress is applied to
the flat nenber 100 and nenbrane stress is applied to the

curved nenber 200 as shown iin FIG 3A, and stress



18

di scontinuity occurs at a connection portion between the
flat menber 100 and the curved nmenber 200 as shown in FIG
3B and, thus, there is a problemin that pressure-resistant
performance of the pressure tank is remarkably degraded.
[0086]

[0087] FIG 4 illustrates a cross sectional shape of
t he curve-conbi ned square pressure tank 10 according to the
present invention along the Y axis to overcone the above
probl em A position of the outernost tension nenber 410
that is installed to be closest to the curved nenber 200
among the plurality of tension nmenbers 400 may be
determined as a position spaced apart from the curved
menber by a constant distance toward the flat nenber 100,
but not a boundary between the flat nenber 100 and the
curved nmenber and, thus, a stress-buffer portion for
preventing stress discontinuity nmay be formed.

[0088] FIG 5 is a schematic diagram showing a
principle for overcomng stress discontinuity, which
corresponds to the first object of the present invention
A position of the outernpst tension nenber 410 that is
installed to be closest to the curved nenber 200 anong the
plurality of tension nenbers 400 may be determned as a
position spaced apart from the curved nenber by a constant
di stance toward the flat nenber, but not a boundary between

the flat nmenber 100 and the curved nenber and, thus, stress
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di scontinuity generated at the boundary between the flat
menber 100 and the curved nmenber 200 may be reduced.

[0089]

[0090] FI G 6 is a schematic diagram show ng
Enbodi ment 1-1 and nodified enbodinents thereof for the
first object of the present invention in the curve-conbi ned
square pressure tank 10 according to the present invention.
In FIG ©6A the outernpost tension nenber 410 may be
di sposed at a connection portion between the flat nenber
100 and the curved nenber and the outernpst tension menber
410 may have a smaller thickness than that of the other
tension nenbers 400 disposed inside the square pressure
tank 10, thereby achieving a stress balancing effect that
is simlar to the case in which a stress-buffer portion
with a predetermned region is formed at an end portion of
the flat nenmber 100. As other nodified enbodi nents, as
shown in FIG 6B, the outernost tension nenber 410 may be
curved in an opposite direction to the curved nenber 200
and, as shown in FIG 6C, the outernost tension nember 410
may be fornmed like a ‘U shape or an angular ‘U shape with
a curved portion.

[0091] FI G 7 is a schematic diagram show ng
Enbodi ment 1-2 and nodified enbodinents thereof for the
first object of the present invention in the curve-conbi ned

square pressure tank 10 and, here, a connection reinforcing



20

menber 500 for connection between the outernobst tension
menber 410 and the curved nenber 200 is added. The
connection reinforcing nmenber 500 may be shaped like an
arced connection reinforcing nmenber 510 that is formed at
only a portion of the curved nenber 200 as shown in FIG 7A,
or a circular connection reinforcing nmenber 520 that is
formed at an entire portion of the curved nenber 200 as
shown in FIG 7B and, in this case, the connection
reinforcing menber 500 may be shaped like the circular
connection reinforcing nenber 520 that is thinned toward a
central portion of a curved portion as showmn in FIG 7C

[0092] FI G 8 is a schematic diagram show ng
Enbodi rent 1-3 and nodified enbodiments thereof for the
first object of the present invention in the curve-conbi ned
square pressure tank 10. As shown in FIG 8A, when
curvature of a flat portion is increased to enhance space
efficiency, nmuch higher stress may be applied to a central
portion of the curved portion than a cylindrical tank with
smal | curvature. In Enbodinent 1-3 as a nethod of
overcom ng this, the circular connection reinforcing nmenber
520 may be thickened toward a central portion of the curved
portion as shown in FIG 8B and, as another nodified
enbodi ment, the separate circular connection reinforcing
menber 520 may be formed only at the central portion of the

curved portion as shown in FIG 8C
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[0093]

[0094] Differently from a cylindrical pressure tank,
an entire external surface of which is formed with a curved
surface, a problem in ternms of buckling needs to be
overconme in the case of a pressure tank including the flat
menber 100 as shown in FIG 9. In particular, an end of
the curved nenber 200, adjacent to the outernpst tension
menber 410, and the outernpst tension nenber 410 may be a
portion BWthat is vulnerable with respect to buckling.
[0095] FIGS. 10 and 11 are schematic diagrans show ng
an enbodinent and a nodified enbodinent for the second
object of the present invention in the curve-conbined
square pressure tank 10 according to the present invention
and, here, as a nethod of overcom ng the second object,
according to the present invention, a reinforcing nenber
may be added to a lateral surface of a tension beamthat is
an exanple of the tension nmenber 400.

[0096] FIG 10 is a diagram showing an enbodi nrent and
a nodified enbodinment of a cross sectional shape of a
tensi on beam for preventing buckling. 1-shape reinforcing
menbers 450 shown in FIG 10A, T-shape reinforcing nenbers
450 shown in FIG 10B, or L-shape reinforcing nenbers 450
shown in FIG 10C may be added to facing |ateral surfaces
of the tension beam or the tension beammay be fornmed with

a H shape sectional view as shown in FIG 10D. The shape
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of the tension beam reinforcing nenber 450 is not limted
to the above enbodinents and nay be nodified in various
ways.

[0097] FIG 11 is a diagram showing an enbodi nrent and
a nodified enbodinment of a cross sectional shape of the
connection reinforcing nmenber 500 for preventing buckling.
As shown in FIG 11A the connection reinforcing nenber 500
may be fornmed with a T-shape sectional view or, as shown in
FIG 11B, may be forned with an L-shape sectional view
The cross sectional shape of the connection reinforcing
menber 500 for preventing buckling is not limted to the
above enbodi nent and nmay be nodified in various ways.

[0098]

[0099] As described above, the curve-conbined square
pressure tank according to the present invention nay be
configured in such a way that discontinuity of internal
pressure is overcone by thinning the tension menber 400 to
overcone a problem in terns of tension stress and,
si mul t aneously, section nodulus is increased by formng a
reinforcing nenber in the tension beam to simultaneously
overcome a problemin terns of conpression stress.

[00100]

[00101] FIG 12 shows a curve-conbined square pressure
tank including a tension plate formed therein instead of a

tensi on beam as an exanple of the tension nmenber 400 and,
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here, simlarly to a curve-conbined square pressure tank
including a tension beam forned therein, the outernost
pressure plate may be spaced apart from a connection point
between the flat nenber 100 and the curved nenber 200 by a
constant distance d toward the flat nenber 100.

[00102] Hol low portions 430 may be forned in the
tension plate, liquefied natural gas (LNG nay be noved in
the tank through the hollow portions 430 and, during
manufacture of the tank, the hollow portions 430 nay
function as a path through which a worker noves.

[00103] The af or enent i oned addi ti onal nmet hod for
enhancing the effect of preventing discontinuity of
internal pressure may also be applied to the outernost
tension plate and, as shown in FIG 7, the outernost
tension plate may be thinned or nmay be forned with a curved
shape or a U shape.

[00104] In addition, the connection reinforcing nmenber
500 for connection between the outernost tension plate and
a portion of the curved nenber may be added and, as shown
in FIG 8, the connection reinforcing nenber 500 nmay be
shaped |i ke an arced connection reinforcing nenber that is
formed at only a portion of the curved nenber or a circular
connection reinforcing nmenber that is formed at an entire
portion of the curved nmenber, or the connection reinforcing

menber 500 may be thinned toward a central portion of the
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curved portion.

[00105] The af or enent i oned addi ti onal nmet hod for
preventing buckling may also be applied to the outernost
tension plate and, as showmn in FIGS. 10 and 11, a
reinforcing nmenber with various cross sectional shapes nmay
be added to the outernopst tension plate and the connection
rei nforcing nmenber 500 to enhance the effect of preventing
buckl i ng.

[00106]

[00107] As shown in FIG 13, the curve-conbi ned square
pressure tank 10 according to the present invention may be
formed with various shapes and, referring to FIG 13, a
shape of the curve-conbined square pressure tank 10
according to the present invention viewed in the Z-axis
direction, that is, a shape of the flat menber 100 viewed
from an upper portion thereof may be a flat rectangular
shape as shown in FIG 13A but rmay be an asymmetrical shape
with different facing surfaces depending on a shape of a
space for cunulating pressure tanks and, for exanple, may
be a trapezoidal shape as shown in FIG 13B, may be a
pol ygonal shape with one narrow side as shown in FIG 13C
may be a circular shape as shown in FIG 13D, or may have
anot her pol ygonal shape or an oval shape, or a conbination
t her eof . In this case, a curved surface for connection

between a flat plate and a straight edge of the flat plate
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may have a two-dinmensional (2D) curved surface that is a
portion of a cylindrical shape and a curved edge of the
flat plate or a curved surface for connection of curved
surfaces may have a three-dinensional (3D) curved surface
that is a portion of a spherical shape.

[00108]

[00109] FIG 14 shows the enbodi nent shown in FIG 13C
in a 3D shape to aid in understanding and, here, one side
with a narrow width is disposed toward a stemor a stern or
is disposed downward depending on a shape of a vessel,
t hereby enhancing space efficiency. That is, the flat
menber 100 may have a pol ygonal shape and may be fornmed in
such a way that one of the facing sides is shorter than the
ot her side.

[00110] FIGS. 15 to 17 are shown for explanation of a
structure of an internal grid structure 490 of the
enbodinment of FIG 13C and, here, the internal grid
structure 490 may include a grid reinforcing nenber 460
that is forned in grid patterns by arranging a plurality of
H type beans perpendicularly to each other between the flat
menbers 100, and a plurality of ring-type reinforcing
menbers 470 that extend froma portion of the Htype beans
and are coupled to an internal side of the adjacent first
curved nenber 200, with predeterm ned curvature. In this

case, the outernost Htype beam anong the plurality of H
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type beans may be disposed in the tank to be spaced apart
from an edge connected between the flat nenber 100 and the
first curved nmenber 200 by a constant distance and sonme of
the plurality of ring-type reinforcing nenbers 470 may have
a T-shape sectional view

[00111]

[00112] FIGS. 18 and 19 show a curve-conbined square
pressure tank with a tension plate forned therein according
to a third enbodinent and, according to the third
enbodi ment, a grid-type reinforcing structure 480 may be
formed between the flat nmenbers 100 and may include flat
plate-type reinforcing nenbers 481 having the hollow
portions 430 and linear-type reinforcing nenbers 482 for
connecting the flat plate-type reinforcing nenbers 481. 1In
this case, a reinforcing flange 431 may be forned on an
outer periphery of the hollow portion 430.

[00113] In this case, a distance by which the outernost
menber is spaced apart from a boundary between the flat
menber 100 and the curved nmenber 200 nmay be configured with
different distances dl1 and d2 in wdth and length
di rections, respectively.

[00114]

[00115] In addition, when curvature of the curved
menber 200 of the curve-conbined square pressure tank 10 is

large, a reinforcing ring may be additionally included
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inside the curved nenber 200 to prevent influence of

buckling. FIGS. 20 to 22 show a nodified enbodi nent of the
third enbodi ment of the curve-conbi ned square pressure tank
that additionally includes the reinforcing ring.

[00116] The reinforcing ring additionally included
inside the curved nenber nmay also be applied to the
af orenenti oned curve-conbi ned square pressure tank with the
tensi on beamtherein as shown in FIG 19.

[00117] This is now described in nore detail wth
reference to FIGS. 21 and 22. 1In the case of the internal

grid structure 490 with the reinforcing ring forned therein,
a plurality of horizontal grid plates 491 and a plurality
of wvertical grid plates 492, each of which includes a
reinforcing ring forned therein, may cross each other and,

as necessary, a plurality of Ilinear-type reinforcing
menbers 493 may be disposed between the horizontal grid
plates 491 or the vertical grid plates 492 to reinforce
strengt h.

[00118] In this case, a distance by which the outernost

menber is spaced apart from a boundary between the flat

nmenber 100 and the curved nenber 200 may be configured with
different distances dl1 and d2 in wdth and Iength
directions, respectively.

[00119]

[00120] FI G 22 shows the curve-conbined square



28

pressure tank 10 according to another enbodi ment and shows
an enbodi nent of two pairs of flat nmenbers 100, but not a
pair of flat menbers. The curve-conbi ned square pressure
tank 10 according to a fourth enbodi mrent shown in FIG 22
may be different fromthe aforenenti oned enbodi ment in that
the fourth enbodi nent has the feature in which the nunber
of curved surfaces except for edge portions is two.

[00121] Due to the above feature, there is a problemin
terns of stress inbal ance at the connection portion between
the flat nmenber 100 and the curved nenber according to the
af orementi oned enbodi nent and, also, there are a problemin
terms of stress inbalance or degradation in pressure-
resistant perfornmance at a connection portion between a
| ateral end portion of another flat nenber 100 di sposed on
a lateral surface and a lateral surface of the curved
menber and a problem in ternms of pressure-resistant
performance of the flat nenber 100 at an lateral end
portion that is a region connected to the curved nenber, as
shown in FIG 23.

[00122]

[00123] FIG 24 shows an enbodi nent for overcom ng the
above problem and, here, cross franes 610 for connection
between | ateral end portions may each be di sposed in up and
down directions to achieve an effect of overcom ng stress

i nbalance at the lateral end portion and enhancing
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pressure-resistant per f or mance. FI G 24A  shows an
arrangenent viewed from the above and FIG 24B shows an
arrangenent viewed fromthe |ateral aspect.

[00124]

[00125] As shown in FIG 25 according to another
enbodi ment for overconing the above problem a plurality of
parallel plates 620 nmay be stacked in up and down
directions and opposite ends of the parallel plate 620 nay
extend up to the curved nenber to achieve an effect of
overcom ng stress inbalance at the lateral end portion and
enhanci ng pressure-resistant performance. The parall el
plate 620 wmy be formed wth a uniform thickness
perpendicularly to a lateral flat nmenber and, nmay be forned
to surround an internal portion of the curved nenber as
shown in FIG 25B or nay be fornmed to surround only an edge
of the curved nenber as shown in FIG 25C

[00126]

[00127] The present invention is not limted to the
abovenenti oned exenpl ary enbodi ments, but nmay be variously
appl i ed. In addition, the present invention my be
variously nodified by those skilled in the art to which the
present invention pertains wthout departing from the gist

of the present invention clainmed in the clains.
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[CLAI VB]
[ aim 1]

A curve-conbined square pressure tank 10 for
accomodating a fluid at high pressure therein, the
pressure tank 10 conpri si ng:

flat nmenbers 100 di sposed at upper and | ower portions
of the pressure tank 10;

a first curved nenber 200 that connects edges of the
flat nmenber disposed at the upper portion and the flat
menber disposed at the lower portion and is fornmed wth
predeterm ned curvature; and

a second curved nenber 300 connecting neighboring

curved edges of the first curved nenber.

[A aim 2]

The curve-conbined square pressure tank of claim 1,
wherein the curve-conbined square pressure tank 10
conprises a stress-buffer portion fornmed therein to prevent
stress discontinuity at a connection portion between the

flat menber 100 and the first curved nenber 200.

[A ai m 3]
The curve-conbined square pressure tank of claim 2,
wherei n the curve-conbi ned square pressure tank 10 incl udes

a plurality of tension nenbers 400 disposed between the
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flat nmenber 100 di sposed at the upper portion and the flat
menber 100 di sposed at the | ower portion; and

wherein the outernobst tension nenber 410 anong the
plurality of tension nenbers 400 is spaced apart from a
boundary P at which the first curved nmenber 200 and the
flat nmenber 100 contact each other by a constant distance d
toward the flat menber 100 to form the stress-buffer

portion.

[A aim 4]

The curve-conbined square pressure tank of claim 2,
wherei n the curve-conbi ned square pressure tank 10 incl udes
a plurality of tension nenbers 400 disposed between the
flat nmenber 100 di sposed at the upper portion and the flat
menber 100 di sposed at the | ower portion; and

wherein the outernost tension nenber 410 anong the
plurality of tension nmenbers 400 is coupled to a boundary P
at which the first curved nenber 200 and the flat nenber
100 contact each other and is fornmed to be thinner than a
tension nenber disposed inward to form the stress-buffer

portion.

[A ai m 5]
The curve-conbined square pressure tank of claim 2,

wherei n the curve-conbi ned square pressure tank 10 incl udes
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a plurality of tension nenbers 400 disposed between the
flat nmenber 100 di sposed at the upper portion and the flat
menber 100 di sposed at the | ower portion; and

wherein the outernost tension nenber 410 anong the
plurality of tension nmenbers 400 is coupled to a boundary P
at which the first curved nenber 200 and the flat nenber
100 contact each other and is curved with predeterm ned
curvature in an opposite direction to the first curved
menber 200 or is formed with a bent portion that is bent in
an opposite direction to the first curved nenmber 200, to

forma stress-buffer portion.

[A ai m 6]

The curve-conbi ned square pressure tank of any one of
claime 3 to 5, wherein the outernost tension nmenber 410
anong the plurality of tension nenbers 400 includes a
connection reinforcing menber 500 that extends to the first

curved nmenber 200.

[ aim 7]

The curve-conbined square pressure tank of claim 6,
wherein the connection reinforcing nenber 500 has one end
that contacts the outernost tension nenber 410 and the
other end that extends to a curved portion of the first

curved nmenber 200.
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[A ai m 8]
The curve-conbined square pressure tank of claim 7,
wherein the connection reinforcing menber 500 is a circul ar
connection reinforcing nmenber 520 fornmed along a curved

surface of the first curved nenber 200.

[A ai m 9]
The curve-conbined square pressure tank of claim 8,
wherein the circular connection reinforcing nenber 520 of
the connection reinforcing nenber has a height that is

| owered toward the center of the first curved nenber 200.

[A ai m 10]

The curve-conbi ned square pressure tank of any one of
claims 3 to 5, wherein the first curved nenber 200 has a
greater radius of curvature than 1/2 of a distance between
the flat menber disposed at the upper portion and the flat

menber di sposed at the |ower portion.

[Aaim11]
The curve-conbi ned square pressure tank of claim 10,
wherein a circular connection reinforcing nmenber 520 is

formed at the center of the first curved nenber 200.
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[Claim 12]
The curve-conbi ned square pressure tank of claim 6,
wherein the connection reinforcing nenber 500 is a T-shape

or L-shape reinforcing nmenber.

[Cl ai m 13]
The curve-conbi ned square pressure tank of claim 6,
wherein the tension nenber 400 is a tension beam a tension

pl ate, or a conbi nation thereof.

[A aim 14]
The curve-conbi ned square pressure tank of claim 13,
wherein a reinforcing nenber 450 is added to a |ateral

surface of the tensi on nmenber 400.

[A ai m 15]

The curve-conbi ned square pressure tank of claim 14,
wherein the reinforcing nenber 450 added to the l|ateral
surface of the tension nenber 400 is a 1-shape, T-shape, or

L- shape reinforcing nenber.

[A ai m 16]
The curve-conbined square pressure tank of claim 2,
wherein the flat menber 100 has a pol ygonal shape with one

shorter side than the other side of corresponding facing
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si des.

[Claim 17]

The curve-conbi ned square pressure tank of claim 16,
wherei n the curve-conbi ned square pressure tank includes an
internal grid structure 490 formed therein and including a
grid reinforcing nenber 460 that is formed in grid patterns
by arranging a plurality of beans perpendicularly to each
other between the flat nenbers 100, and a plurality of
ring-type reinforcing nmenbers 470 that extend from a
portion of the plurality of beans and are coupled to an
i nternal side of the adjacent first curved nmenber 200, with

predet erm ned curvature.

[A ai m 18]

The curve-conbi ned square pressure tank of claim 17,
wherein the outernost beam anong the plurality of beans is
spaced apart from an edge connected to the flat nenber 100
and the first curved nenber 200 by a constant distance and

i s disposed inward.

[A ai m 19]
The curve-conbi ned square pressure tank of any one of
clains 17 and 18, wherein the plurality of beans has an H

shape sectional view.
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[A ai m 20]
The curve-conbi ned square pressure tank of claim 19,
wherein some of the plurality of ring-type reinforcing

menbers 470 have a T-shape sectional view.



