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[DESCRIPTION] 

[Invention Title] 

CURVE-COMBINED SQUARE PRESSURE TANK 

[Technical Field] 

[0001] 	The present invention relates to a square 

pressure tank and, more particularly, to a curve-combined 

square pressure tank that is formed by combining a flat 

plate and a curved surface to enhance space utilization and 

reduce a weight as well as to maintain high internal 

pressure. 

[Background Art] 

[0002] 	In general, natural gas is supplied in the form 

of pipe-line natural gas (PNG) that is fed to a consumption 

place from a production place through a pipe line or in the 

form of liquefied natural gas (LNG) that is liquefied 

through a vessel when a production place and a consumption 

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 automobile as well as general uses of liquefied 

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 
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conveniently used in an automobile or the like due to high 

pressure-resistant performance and a small volume but, when 

a large amount 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 natural 

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

pressure tanks need to be installed in the vessel and, thus, 

there is a problem in that a space occupied in the vessel 

is excessively increased due to an interval between the 

cylindrical pressure tanks when the plurality of 

cylindrical pressure tanks are arranged. 

[0004] 	When a cylindrical pressure tank is installed 

in a bus and an automobile, an installation space is 

limited due to its shape, thereby degrading space 

utilization. 

[0005] 	To overcome the problem, a membrane or circular 

tank system, but not a cylindrical tank system, has been 

developed and Korean Patent Publication No. 10-1254788 

discloses a square pressure tank configured by improving 

defects of the membrane or circular tank system, like in 

FIG. 1 of the present application. 

[0006] 	The square pressure tank advantageously and 

largely improves space efficiency, which is disadvantage of 

the conventional membrane or circular tank system, but it 

is required to overcome a problem in terms of its high 
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weight. 

[Disclosure] 

[Technical Problem] 

[0007] 	An object of the present invention is to 

provide a curve-combined square pressure tank for reducing 

a weight while enhancing space efficiency as well as 

maintaining high pressure inside the pressure tank. 

[0008] 	Another object of the present invention is to 

provide a method of overcoming a structural problem when a 

square pressure tank and a curved surface are combined. 

[0009] 	In particular, a structural alternative is 

provided to enhance pressure-resistant performance and to 

prevent buckling. 

[0010] 	In addition, various embodiments of a curve-

combined square pressure are proposed to provide an ideal 

model of a curve-combined square pressure tank applicable 

to an actual vessel. 

[Technical Solution] 

[0011] 	In one general aspect, a pressure tank 

according to the present invention includes: flat members 

disposed at upper and lower portions of the pressure tank; 

a first curved member that connects edges of the flat 

member disposed at the upper portion and the flat member 

disposed at the lower portion and is formed with 

predetermined curvature; and a second curved member 
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connecting neighboring curved edges of the first curved 

member. 

[0012] 	In this case, a stress-buffer portion for 

preventing stress discontinuity may be formed at a 

connection portion between the flat member and the first 

curved member. 

[0013] The curve-combined square pressure tank 

according to the present invention may include a plurality 

of tension members disposed between the flat member 

disposed at the upper portion and the flat member disposed 

at the lower portion, and the outermost tension member 

among the plurality of tension members may be spaced apart 

from an edge at which the first curved member and the flat 

member contact each other by a constant distance toward the 

flat member to form the stress-buffer portion. 

[0014] The curve-combined square pressure tank 

according to the present invention may include a plurality 

of tension members disposed between the flat member 

disposed at the upper portion and the flat member disposed 

at the lower portion, and the outermost tension member 

among the plurality of tension members may be coupled to an 

edge at which the first curved member and the flat member 

contact each other and is formed to be thinner than a 

tension member disposed inward to form the stress-buffer 

portion. 
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[0015] The curve-combined square pressure tank 

according to the present invention may include a plurality 

of tension members disposed between the flat member 

disposed at the upper portion and the flat member disposed 

at the lower portion, and the outermost tension member 

among the plurality of tension members may be coupled to an 

edge at which the first curved member and the flat member 

contact each other and is curved with predetermined 

curvature in an opposite direction to the first curved 

member or is formed with a bent portion that is bent in an 

opposite direction to the first curved member, to form the 

stress-buffer portion. 

[0016] 	In this case, the outermost tension member 

among the plurality of tension members may include a 

connection reinforcing member that extends to the first 

curved member. 

[0017] 	The connection reinforcing member may have one 

end that contacts the outermost tension member and the 

other end that extends to a curved portion of the first 

curved member. 

[0018] 	The connection reinforcing member may be a 

circular connection reinforcing member formed along a 

curved surface of the first curved member. 

[0019] 	The circular connection reinforcing member of 

the connection reinforcing member may have a height that is 
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lowered toward the center of the first curved member. 

[0020] 	The first curved member may have a greater 

radius of curvature than 1/2 of a distance between the flat 

member disposed at the upper portion and the flat member 

disposed at the lower portion. 

[0021] 	A circular connection reinforcing member may be 

formed at the center of the first curved member. 

[0022] 	The connection reinforcing member according to 

the present invention may be a T-shape or L-shape 

reinforcing member. 

[0023] 	The tension member may be a tension beam, a 

tension plate, or a combination thereof. 

[0024] 	A reinforcing member according to the present 

invention may be added to a lateral surface of the tension 

member. 

[0025] 	The reinforcing member added to the lateral 

surface of the tension member may be a 1-shape, T-shape, or 

L-shape reinforcing member. 

[0026] 	A shape of the flat member viewed from an upper 

portion thereof may be a rectangular shape, an asymmetrical 

shape with different facing surfaces, a trapezoidal shape, 

a polygonal shape with one narrow side, or a circular shape. 

[0027] 	The flat member may have a polygonal shape and 

may be formed in such a way that one of the facing sides is 

shorter than the other side. 
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[0028] 	An internal grid structure including a grid 

reinforcing member that is formed in grid patterns by 

arranging a plurality of H-type beams perpendicularly to 

each other and a plurality of ring-type reinforcing members 

that extend from a portion of the H-type beams and are 

coupled to an internal side of the adjacent first curved 

member with predetermined curvature, may be disposed 

between the flat members. 

[0029] 	The outermost H-type beam among the plurality 

of H-type beams may be disposed in the tank to be spaced 

apart from an edge connected between the flat member and 

the first curved member by a constant distance and some of 

the plurality of ring-type reinforcing members may have a 

T-shape sectional view. 

[0030] 	A grid-type reinforcing structure including 

flat plate-type reinforcing members having hollow portions 

and linear-type reinforcing members for connecting the flat 

plate-type reinforcing members may be disposed between the 

flat members. 

[0031] 	A reinforcing flange may be formed on an outer 

periphery of the hollow portion. 

[0032] 	A plurality of horizontal grid plates and a 

plurality of vertical grid plates, each of which includes a 

reinforcing ring formed therein, may cross each other 

between the flat members and, as necessary, an internal 
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grid structure including a plurality of linear-type 

reinforcing members disposed therein may be disposed 

between the horizontal grid plates or the vertical grid 

plates. 

[0033] 	The curve-combined square pressure tank may 

include one or more pairs of flat members. 

[0034] 	In this case, cross frames for connection 

between lateral end portions may each be disposed in up and 

down directions at the lateral end portions of the pair of 

flat members. 

[0035] 	A plurality of parallel plates may be stacked 

in up and down directions and opposite ends of the parallel 

plate may extend up to the curved member. 

[0036] 	The parallel plate may be formed with a uniform 

thickness perpendicularly to a lateral flat member and may 

be formed to surround an internal portion of the curved 

member. 

[0037] 	The parallel plate may be formed with a uniform 

thickness perpendicularly to the lateral flat member and 

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

[Advantageous Effects] 

[0038] 	A curve-combined square pressure tank according 

to the present invention may advantageously reduce space 

utilization and a weight as well as maintaining high 



9 

internal pressure. 

[0039] 	When the curve-combined square pressure tank is 

manufactured, imbalance of internal stress applied to a 

connection portion between a curved surface and a flat 

surface may be advantageously overcome to enhance pressure-

resistant performance. 

[0040] 	When the curve-combined square pressure tank is 

manufactured, the connection portion between the curved 

surface and the flat surface may be advantageously 

prevented from buckling due to external load applied to the 

connection portion. 

[Description of Drawings] 

[0041] 	FIG. 1 is a diagram showing a conventional 

square pressure tank. 

[0042] 	FIG. 2 is a perspective view of a curve-

combined square pressure tank according to the present 

invention. 

[0043] 	FIG. 3 (a) and (b) are schematic diagrams 

showing a problem in terms of internal pressure of a curve-

combined square pressure tank. 

[0044] 	FIG. 4 illustrates a cross sectional shape of a 

curve-combined square pressure tank according to the 

present invention. 

[0045] 	FIG. 5 (a) and (b) are schematic diagrams 

showing a principle for overcoming the first object of a 
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curve-combined square pressure tank according to the 

present invention. 

[0046] 	FIG. 6 (a), (b) and (c) are schematic diagrams 

showing Embodiment 1-1 and modified embodiments thereof for 

the first object of the present invention in a curve-

combined square pressure tank according to the present 

invention. 

[0047] 	FIG. 7 (a), (b) and (c) are schematic diagrams 

showing Embodiment 1-2 and modified embodiments thereof for 

the first object of the present invention in the curve-

combined square pressure tank. 

[0048] 	FIG. 8 (a), (b) and (c) are schematic diagrams 

showing Embodiment 1-3 and modified embodiments thereof for 

the first object of the present invention in the curve-

combined square pressure tank. 

[0049] 	FIG. 9 is a schematic diagram showing a problem 

in terms of buckling of a curve-combined square pressure 

tank. 

[0050] 	FIG. 10 (a), (b), (c) and (d) are schematic 

diagrams showing Embodiment 2-1 and modified embodiments 

thereof for a second object of the present invention in the 

curve-combined square pressure tank. 

[0051] 	FIG. 11 (a) and (b) are schematic diagrams 

showing Embodiment 2-2 and modified embodiments thereof for 

the second object of the present invention in the curve- 
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combined square pressure tank. 

[0052] 	FIG. 12 is a perspective view of a curve-

combined square pressure tank including a tension plate 

formed therein. 

[0053] 	FIG. 13 (a), (b), (c) and (d) are schematic 

diagrams showing a shape of a curve-combined square 

pressure tank according to the present invention viewed in 

the Z-axis direction and a modified embodiment. 

[0054] 	FIG. 14 is a perspective view of another 

modified embodiment of a curve-combined square pressure 

tank according to the present invention. 

[0055] 	FIG. 15 is a perspective view of an internal 

grid structure according to another modified embodiment of 

a curve-combined square pressure tank according to the 

present invention. 

[0056] 	FIG. 16 is a perspective view of an internal 

grid structure according to another modified embodiment of 

a curve-combined square pressure tank according to the 

present invention. 

[0057] 	FIG. 17 is a sectional perspective view of 

another modified embodiment of a curve-combined square 

pressure tank according to the present invention. 

[0058] 	FIG. 18 is a perspective view of a curve-

combined square pressure tank according to a third 

embodiment of the present invention. 



12 

[0059] 	FIG. 19 is a perspective view for explanation 

of an internal shape of the curve-combined square pressure 

tank according to the third embodiment of the present 

invention. 

[0060] 	FIG. 20 is a perspective view of the curve-

combined square pressure tank according to a modified 

embodiment of the third embodiment of the present invention. 

[0061] 	FIG. 21 is a perspective view for explanation 

of an internal grid structure of the curve-combined square 

pressure tank according to a modified embodiment of the 

third embodiment of the present invention. 

[0062] 	FIG. 22 (a), (b), (c) and (d) are perspective 

views for explanation of an internal shape of a modified 

embodiment of the third embodiment of the present invention. 

[0063] 	FIG. 23 (a) and (b) are perspective views of a 

curve-combined square pressure tank according to a fourth 

embodiment of the present invention. 

[0064] 	FIG. 24 (a), (b), (c) and (d) are schematic 

diagrams showing a technical solution of the curve-combined 

square pressure tank according to the fourth embodiment of 

the present invention. 

[0065] 	FIG. 25 (a), (b) and (c) are schematic diagrams 

showing another technical solution of the curve-combined 

square pressure tank according to the fourth embodiment of 

the present invention. 
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[Best Mode] 

[0066] 	A pressure tank according to the present 

invention may include flat members disposed at upper and 

lower portions of the pressure tank, a first curved member 

that connects the flat member disposed at the upper portion 

and an edge of the flat member disposed at the lower 

portion and is formed with predetermined curvature, and a 

second curved member connecting neighboring curved edges of 

the first curved member and, in this case, a stress-buffer 

portion for preventing stress discontinuity may be formed 

at a connection portion between the flat member and the 

first curved member. 

[0067] The curve-combined square pressure tank 

according to the present invention may include a plurality 

of tension members disposed between the flat member 

disposed at the upper portion and the flat member disposed 

at the lower portion, and the outermost tension member 

among the plurality of tension members may be spaced apart 

from an edge at which the first curved member and the flat 

member contact each other by a constant distance toward the 

flat member to form a stress-buffer portion. 

[0068] The curve-combined square pressure tank 

according to the present invention may include a plurality 

of tension members disposed between the flat member 
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disposed at the upper portion and the flat member disposed 

at the lower portion, and the outermost tension member 

among the plurality of tension members may be coupled to an 

edge at which the first curved member and the flat member 

contact each other and is formed to be thinner than a 

tension member disposed inward to form a stress-buffer 

portion. 

[0069] The curve-combined square pressure tank 

according to the present invention may include a plurality 

of tension members disposed between the flat member 

disposed at the upper portion and the flat member disposed 

at the lower portion, and the outermost tension member 

among the plurality of tension members may be coupled to an 

edge at which the first curved member and the flat member 

contact each other and is curved with predetermined 

curvature in an opposite direction to the first curved 

member or is formed with a bent portion that is bent in an 

opposite direction to the first curved member, to form a 

stress-buffer portion. 

[0070] 	In this case, the outermost tension member 

among the plurality of tension members may include a 

connection reinforcing member that extends to the first 

curved member. 

[0071] 	The connection reinforcing member may have one 

end that contacts the outermost tension member and the 
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other end that extends to a flat portion of the first 

curved member. 

[0072] 	A shape of the flat member viewed from an upper 

portion thereof may be a rectangular shape, an asymmetrical 

shape with different facing surfaces, a trapezoidal shape, 

a polygonal shape with one narrow side, or a circular shape. 

[0073] 	The flat member may have a polygonal 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 member that is formed in grid patterns by 

arranging a plurality of H-type beams perpendicularly to 

each other and a plurality of ring-type reinforcing members 

that extend from a portion of the H-type beams and are 

coupled to an internal side of the adjacent first curved 

member with predetermined curvature, may be disposed 

between the flat members. 

[0075] 	A grid-type reinforcing structure including 

flat plate-type reinforcing members having hollow portions 

and linear-type reinforcing members for connecting the flat 

plate-type reinforcing members may be disposed between the 

flat members. 

[0076] 	A plurality of horizontal grid plates and a 

plurality of vertical grid plates, each of which includes a 

reinforcing ring formed therein, may cross each other 
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between the flat members and, as necessary an internal grid 

structure including a plurality of linear-type reinforcing 

members disposed therein may be disposed between the 

horizontal grid plates or the vertical grid plates. 

[0077] 	The curve-combined square pressure tank may 

include one or more pairs of flat members. 

[0078] 	In this case, cross frames for connection 

between lateral end portions may each be disposed in up and 

down directions at the lateral end portions of the pair of 

flat members. 

[0079] 	A plurality of parallel plates may be stacked 

in up and down directions and opposite ends of the parallel 

plate may extend up to the curved member. 

[0080] 	The parallel plate may be formed with a uniform 

thickness perpendicularly to a lateral flat member and may 

be formed to surround an internal portion of the curved 

member. 

[0081] 	The parallel plate may be formed with a uniform 

thickness perpendicularly to a lateral flat member and may 

be formed only up to an edge of a flat member. 

[Mode for Invention] 

[0082] 	Hereinafter, a curve-combined square pressure 

tank 10 having the above features is described in detail 

with reference to the accompanying drawings. The following 

descriptions are merely examples shown for explanation of 
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some embodiments of the present invention, but not for 

being limited to a specific embodiment. 

[0083] 	FIG. 2 is a perspective view showing an outer 

appearance of the curve-combined square pressure tank 10 

according to the present invention. As shown in the 

drawing, the curve-combined square pressure tank 10 

according to the present invention may include a pair of 

flat members 100, a plurality of first curved members 200 

that connect facing edges of the pair of flat members 100, 

and a plurality of second curved members 300 that connect 

neighboring edges of the plurality of first curved members 

200. 

[0084] 	In general, a cylindrical pressure tank with an 

external curved surface may be maintained at predetermined 

internal pressure only by a thickness of the pressure tank 

without a special reinforcing structure therein, but the 

square pressure tank has a limit in maintaining internal 

pressure only by the flat member 100 and, thus, the flat 

members 100 need to be connected by a tension member 400 

such as a tension beam or a tension plate to satisfy 

pressure-resistant performance. 

[0085] 	However, when the tension member 400 is 

installed in a pressure tank obtained by combining a curved 

surface and a flat surface, bending stress is applied to 

the flat member 100 and membrane stress is applied to the 
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curved member 200 as shown in FIG. 3(a), and stress 

discontinuity occurs at a connection portion between the 

flat member 100 and the curved member 200 as shown in FIG. 

3(b) and, thus, there is a problem in that pressure-

resistant performance of the pressure tank is remarkably 

degraded. 

[0086] 	FIG. 4 illustrates a cross sectional shape of 

the curve-combined square pressure tank 10 according to the 

present invention along the Y axis to overcome the above 

problem. A position of the outermost tension member 410 

that is installed to be closest to the curved member 200 

among the plurality of tension members 400 may be 

determined as a position spaced apart from the curved 

member by a constant distance toward the flat member 100, 

but not a boundary between the flat member 100 and the 

curved member and, thus, a stress-buffer portion for 

preventing stress discontinuity may be formed. 

[0087] 	FIG. 5 is a schematic diagram showing a 

principle for overcoming stress discontinuity, which 

corresponds to the first object of the present invention. 

A position of the outermost tension member 410 that is 

installed to be closest to the curved member 200 among the 

plurality of tension members 400 may be determined as a 

position spaced apart from the curved member by a constant 

distance toward the flat member, but not a boundary between 
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the flat member 100 and the curved member and, thus, stress 

discontinuity generated at the boundary between the flat 

member 100 and the curved member 200 may be reduced. 

[0088] 	FIG. 6 is a schematic diagram showing 

Embodiment 1-1 and modified embodiments thereof for the 

first object of the present invention in the curve-combined 

square pressure tank 10 according to the present invention. 

In FIG. 6(a), the outermost tension member 410 may be 

disposed at a connection portion between the flat member 

100 and the curved member and the outermost tension member 

410 may have a smaller thickness than that of the other 

tension members 400 disposed inside the square pressure 

tank 10, thereby achieving a stress balancing effect that 

is similar to the case in which a stress-buffer portion 

with a predetermined region is formed at an end portion of 

the flat member 100. As other modified embodiments, as 

shown in FIG. 6(b), the outermost tension member 410 may be 

curved in an opposite direction to the curved member 200 

and, as shown in FIG. 6(c), the outermost tension member 

410 may be formed like a 'U' shape or an angular 'U' shape 

with a curved portion. 

[0089] 	FIG. 7 is a schematic diagram showing 

Embodiment 1-2 and modified embodiments thereof for the 

first object of the present invention in the curve-combined 

square pressure tank 10 and, here, a connection reinforcing 
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member 500 for connection between the outermost tension 

member 410 and the curved member 200 is added. 	The 

connection reinforcing member 500 may be shaped like an 

arced connection reinforcing member 510 that is formed at 

only a portion of the curved member 200 as shown in FIG. 

7(a), or a circular connection reinforcing member 520 that 

is formed at an entire portion of the curved member 200 as 

shown in FIG. 7(b) and, in this case, the connection 

reinforcing member 500 may be shaped like the circular 

connection reinforcing member 520 that is thinned toward a 

central portion of a curved portion as shown in FIG. 7(c). 

[0090] 	FIG. 8 is a schematic diagram showing 

Embodiment 1-3 and modified embodiments thereof for the 

first object of the present invention in the curve-combined 

square pressure tank 10. As shown in FIG. 8(a), when 

curvature of a flat portion is increased to enhance space 

efficiency, much higher stress may be applied to a central 

portion of the curved portion than a cylindrical tank with 

small curvature. 	In Embodiment 1-3 as a method of 

overcoming this, the circular connection reinforcing member 

520 may be thickened toward a central portion of the curved 

portion as shown in FIG. 8(b) and, as another modified 

embodiment, the separate circular connection reinforcing 

member 520 may be formed only at the central portion of the 

curved portion as shown in FIG. 8(c). 
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[0091] 	Differently from a cylindrical pressure tank, 

an entire external surface of which is formed with a curved 

surface, a problem in terms of buckling needs to be 

overcome in the case of a pressure tank including the flat 

member 100 as shown in FIG. 9. In particular, an end of 

the curved member 200, adjacent to the outermost tension 

member 410, and the outermost tension member 410 may be a 

portion BW that is vulnerable with respect to buckling. 

[0092] 	FIGS. 10 and 11 are schematic diagrams showing 

an embodiment and a modified embodiment for the second 

object of the present invention in the curve-combined 

square pressure tank 10 according to the present invention 

and, here, as a method of overcoming the second object, 

according to the present invention, a reinforcing member 

may be added to a lateral surface of a tension beam that is 

an example of the tension member 400. 

[0093] 	FIG. 10 is a diagram showing an embodiment and 

a modified embodiment of a cross sectional shape of a 

tension beam for preventing buckling. 1-shape reinforcing 

members 450 shown in FIG. 10(a), T-shape reinforcing 

members 450 shown in FIG. 10(b), or L-shape reinforcing 

members 450 shown in FIG. 10(c) may be added to facing 

lateral surfaces of the tension beam, or the tension beam 

may be formed with a H-shape sectional view as shown in FIG. 

10(d). The shape of the tension beam reinforcing member 
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450 is not limited to the above embodiments and may be 

modified in various ways. 

[0094] 	FIG. 11 is a diagram showing an embodiment and 

a modified embodiment of a cross sectional shape of the 

connection reinforcing member 500 for preventing buckling. 

As shown in FIG. 11(a), the connection reinforcing member 

500 may be formed with a T-shape sectional view or, as 

shown in FIG. 11(b), may be formed with an L-shape 

sectional view. The cross sectional shape of the 

connection reinforcing member 500 for preventing buckling 

is not limited to the above embodiment and may be modified 

in various ways. 

[0095] 	As described above, the curve-combined square 

pressure tank according to the present invention may be 

configured in such a way that discontinuity of internal 

pressure is overcome by thinning the tension member 400 to 

overcome a problem in terms of tension stress and, 

simultaneously, section modulus is increased by forming a 

reinforcing member in the tension beam to simultaneously 

overcome a problem in terms of compression stress. 

[0096] 	FIG. 12 shows a curve-combined square pressure 

tank including a tension plate formed therein instead of a 

tension beam, as an example of the tension member 400 and, 

here, similarly to a curve-combined square pressure tank 

Including a tension beam formed therein, the outermost 
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pressure plate may be spaced apart from a connection point 

between the flat member 100 and the curved member 200 by a 

constant distance d toward the flat member 100. 

[0097] 	Hollow portions 430 may be formed in the 

tension plate, liquefied natural gas (LNG) may be moved in 

the tank through the hollow portions 430 and, during 

manufacture of the tank, the hollow portions 430 may 

function as a path through which a worker moves. 

[0098] 	The aforementioned additional method for 

enhancing the effect of preventing discontinuity of 

internal pressure may also be applied to the outermost 

tension plate and, as shown in FIG. 7, the outermost 

tension plate may be thinned or may be formed with a curved 

shape or a U-shape. 

[0099] 	In addition, the connection reinforcing member 

500 for connection between the outermost tension plate and 

a portion of the curved member may be added and, as shown 

in FIG. 8, the connection reinforcing member 500 may be 

shaped like an arced connection reinforcing member that is 

formed at only a portion of the curved member or a circular 

connection reinforcing member that is formed at an entire 

portion of the curved member, or the connection reinforcing 

member 500 may be thinned toward a central portion of the 

curved portion. 

[00100] The aforementioned additional method for 
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preventing buckling may also be applied to the outermost 

tension plate and, as shown in FIGS. 10 and 11, a 

reinforcing member with various cross sectional shapes may 

be added to the outermost tension plate and the connection 

reinforcing member 500 to enhance the effect of preventing 

buckling. 

[00101] 	As shown in FIG. 13, the curve-combined 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-combined square pressure tank 10 

according to the present invention viewed in the Z-axis 

direction, that is, a shape of the flat member 100 viewed 

from an upper portion thereof may be a flat rectangular 

shape as shown in FIG. 13(a) but may be an asymmetrical 

shape with different facing surfaces depending on a shape 

of a space for cumulating pressure tanks and, for example, 

may be a trapezoidal shape as shown in FIG. 13(b), may be a 

polygonal shape with one narrow side as shown in FIG. 13(c), 

may be a circular shape as shown in FIG. 13(d), or may have 

another polygonal shape or an oval shape, or a combination 

thereof. In this case, a curved surface for connection 

between a flat plate and a straight edge of the flat plate 

may have a two-dimensional (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 
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surfaces may have a three-dimensional (3D) curved surface 

that is a portion of a spherical shape. 

[00102] 	FIG. 14 shows the embodiment shown in FIG. 

13(c) in a 3D shape to aid in understanding and, here, one 

side with a narrow width is disposed toward a stem or a 

stern or is disposed downward depending on a shape of a 

vessel, thereby enhancing space efficiency. That is, the 

flat member 100 may have a polygonal shape and may be 

formed in such a way that one of the facing sides is 

shorter than the other side. 

[00103] 	FIGS. 15 to 17 are shown for explanation of a 

structure of an internal grid structure 490 of the 

embodiment of FIG. 13(c) and, here, the internal grid 

structure 490 may include a grid reinforcing member 460 

that is formed in grid patterns by arranging a plurality of 

H-type beams perpendicularly to each other between the flat 

members 100, and a plurality of ring-type reinforcing 

members 470 that extend from a portion of the H-type beams 

and are coupled to an internal side of the adjacent first 

curved member 200, with predetermined curvature. In this 

case, the outermost H-type beam among the plurality of H-

type beams may be disposed in the tank to be spaced apart 

from an edge connected between the flat member 100 and the 

first curved member 200 by a constant distance and some of 

the plurality of ring-type reinforcing members 470 may have 
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a T-shape sectional view. 

[00104] 	FIGS. 18 and 19 show a curve-combined square 

pressure tank with a tension plate formed therein according 

to a third embodiment and, according to the third 

embodiment, a grid-type reinforcing structure 480 may be 

formed between the flat members 100 and may include flat 

plate-type reinforcing members 481 having the hollow 

portions 430 and linear-type reinforcing members 482 for 

connecting the flat plate-type reinforcing members 481. In 

this case, a reinforcing flange 431 may be formed on an 

outer periphery of the hollow portion 430. 

[00105] 	In this case, a distance by which the outermost 

member is spaced apart from a boundary between the flat 

member 100 and the curved member 200 may be configured with 

different distances dl and d2 in width and length 

directions, respectively. 

[00106] 	In addition, when curvature of the curved 

member 200 of the curve-combined square pressure tank 10 is 

large, a reinforcing ring may be additionally included 

inside the curved member 200 to prevent influence of 

buckling. FIGS. 20 to 22 show a modified embodiment of the 

third embodiment of the curve-combined square pressure tank 

that additionally includes the reinforcing ring. 

[00107] 	The reinforcing ring additionally included 

inside the curved member may also be applied to the 
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aforementioned curve-combined square pressure tank with the 

tension beam therein as shown in FIG. 19. 

[00108] 	This is now described in more detail with 

reference to FIGS. 21 and 22. In the case of the internal 

grid structure 490 with the reinforcing ring formed therein, 

a plurality of horizontal grid plates 491 and a plurality 

of vertical grid plates 492, each of which includes a 

reinforcing ring formed therein, may cross each other and, 

as necessary, a plurality of linear-type reinforcing 

members 493 may be disposed between the horizontal grid 

plates 491 or the vertical grid plates 492 to reinforce 

strength. 

[00109] 	In this case, a distance by which the outermost 

member is spaced apart from a boundary between the flat 

member 100 and the curved member 200 may be configured with 

different distances dl and d2 in width and length 

directions, respectively. 

[00110] FIG. 22 shows the curve-combined square 

pressure tank 10 according to another embodiment and shows 

an embodiment of two pairs of flat members 100, but not a 

pair of flat members. The curve-combined square pressure 

tank 10 according to a fourth embodiment shown in FIG. 22 

may be different from the aforementioned embodiment in that 

the fourth embodiment has the feature in which the number 

of curved surfaces except for edge portions is two. 
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[00111] 	Due to the above feature, there is a problem in 

terms of stress imbalance at the connection portion between 

the flat member 100 and the curved member according to the 

aforementioned embodiment and, also, there are a problem in 

terms of stress imbalance or degradation in pressure-

resistant performance at a connection portion between a 

lateral end portion of another flat member 100 disposed on 

a lateral surface and a lateral surface of the curved 

member and a problem in terms of pressure-resistant 

performance of the flat member 100 at an lateral end 

portion that is a region connected to the curved member, as 

shown in FIG. 23. 

[00112] 	FIG. 24 shows an embodiment for overcoming the 

above problem and, here, cross frames 610 for connection 

between lateral end portions may each be disposed in up and 

down directions to achieve an effect of overcoming stress 

imbalance at the lateral end portion and enhancing 

pressure-resistant performance. FIG. 24(a) shows an 

arrangement viewed from the above and FIG. 24(b) shows an 

arrangement viewed from the lateral aspect. 

[00113] 	As shown in FIG. 25 according to another 

embodiment for overcoming the above problem, a plurality of 

parallel plates 620 may be stacked in up and down 

directions and opposite ends of the parallel plate 620 may 

extend up to the curved member to achieve an effect of 
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overcoming stress imbalance at the lateral end portion and 

enhancing pressure-resistant performance. The parallel 

plate 620 may be formed with a uniform thickness 

perpendicularly to a lateral flat member and, may be formed 

to surround an internal portion of the curved member as 

shown in FIG. 25(b) or may be formed to surround only an 

edge of the curved member as shown in FIG. 25(c). 

[00114] 	The present invention is not limited to the 

abovementioned exemplary embodiments, but may be variously 

applied. 	In addition, the present invention may be 

variously modified by those skilled in the art to which the 

present invention pertains without departing from the gist 

of the present invention claimed in the claims. 
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CLAIMS 

 

【Claim 1】 

A curve-combined square pressure tank for 

accommodating a fluid at high pressure therein, the 

pressure tank comprising:  

flat members disposed at upper and lower portions of 

the pressure tank;  

a first curved member that connects edges of the flat 

member disposed at the upper portion and the flat member 

disposed at the lower portion and is formed with 

predetermined curvature; and  

a second curved member connecting neighboring curved 

edges of the first curved member,  

wherein the curve-combined square pressure tank 

comprises a stress-buffer portion formed therein to prevent 

stress discontinuity at a connection portion between the 

flat member and the first curved member, and includes a 

plurality of tension members disposed between the flat 

member disposed at the upper portion and the flat member 

disposed at the lower portion; and  

wherein the outermost tension member among the 

plurality of tension members is coupled to a boundary P at 

which the first curved member and the flat member contact 

each other and is formed to be thinner than a tension 
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member disposed inward to form the stress-buffer portion. 

 

【Claim 2】 

A curve-combined square pressure tank for 

accommodating a fluid at high pressure therein, the 

pressure tank comprising:  

flat members disposed at upper and lower portions of 

the pressure tank; 

a first curved member that connects edges of the flat 

member disposed at the upper portion and the flat member 

disposed at the lower portion and is formed with 

predetermined curvature; and  

a second curved member connecting neighboring curved 

edges of the first curved member, wherein the curve-

combined square pressure tank comprises a stress-buffer 

portion formed therein to prevent stress discontinuity at a 

connection portion between the flat member and the first 

curved member, and includes a plurality of tension members 

disposed between the flat member disposed at the upper 

portion and the flat member disposed at the lower portion; 

and  

wherein the outermost tension member among the 

plurality of tension members is coupled to a boundary P at 

which the first curved member and the flat member contact 

each other and is curved with predetermined curvature in an 



32 

 

opposite direction to the first curved member or is formed 

with a bent portion that is bent in an opposite direction 

to the first curved member, to form a stress-buffer 

portion. 

 

【Claim 3】 

The curve-combined square pressure tank of claim 1, 

wherein the outermost tension member among the plurality of 

tension members includes a connection reinforcing member 

that extends to the first curved member. 

 

【Claim 4】 

The curve-combined square pressure tank of claim 3, 

wherein the connection reinforcing member has one end that 

contacts the outermost tension member and the other end 

that extends to a curved portion of the first curved 

member. 

 

【Claim 5】 

The curve-combined square pressure tank of claim 4, 

wherein the connection reinforcing member is a circular 

connection reinforcing member formed along a curved surface 

of the first curved member. 
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【Claim 6】 

The curve-combined square pressure tank of claim 5, 

wherein the circular connection reinforcing member of the 

connection reinforcing member has a height that is lowered 

toward the center of the first curved member. 

 

【Claim 7】 

The curve-combined square pressure tank of claim 1, 

wherein the first curved member has a greater radius of 

curvature than 1/2 of a distance between the flat member 

disposed at the upper portion and the flat member disposed 

at the lower portion. 

 

【Claim 8】 

The curve-combined square pressure tank of claim 7, 

wherein a circular connection reinforcing member is formed 

at the center of the first curved member.  

 

【Claim 9】 

The curve-combined square pressure tank of claim 3, 

wherein the connection reinforcing member is a T-shape or 

L-shape reinforcing member. 

 

【Claim 10】 

The curve-combined square pressure tank of claim 3, 
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wherein the tension member is a tension beam, a tension 

plate, or a combination thereof. 

 

【Claim 11】 

The curve-combined square pressure tank of claim 10, 

wherein a reinforcing member is added to a lateral surface 

of the tension member. 

 

【Claim 12】 

The curve-combined square pressure tank of claim 11, 

wherein the reinforcing member added to the lateral surface 

of the tension member is a 1-shape, T-shape, or L-shape 

reinforcing member. 

 

【Claim 13】 

The curve-combined square pressure tank of claim 2, 

wherein the outermost tension member among the plurality of 

tension members includes a connection reinforcing member 

that extends to the first curved member. 

 

[Claims 14] 

The curve-combined square pressure tank of claim 13, 

wherein the connection reinforcing member has one end that 

contacts the outermost tension member and the other end 

that extends to a curved portion of the first curved 
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member. 

 

[Claim 15] 

The curve-combined square pressure tank of claim 14, 

wherein the connection reinforcing member is a circular 

connection reinforcing member formed along a curved surface 

of the first curved member. 

 

[Claim 16] 

The curve-combined square pressure tank of claim 15, 

wherein the circular connection reinforcing member of the 

connection reinforcing member has a height that is lowered 

toward the center of the first curved member. 

 

[Claim 17] 

The curve-combined square pressure tank of claim 2, 

wherein the first curved member has a greater radius of 

curvature than 1/2 of a distance between the flat member 

disposed at the upper portion and the flat member disposed 

at the lower portion. 

 

[Claim 18] 

The curve-combined square pressure tank of claim 17, 

wherein a circular connection reinforcing member is formed 

at the center of the first curved member. 



36 

 

 

[Claim 19] 

The curve-combined square pressure tank of claim 13, 

wherein the tension member is a tension beam, a tension 

plate, or a combination thereof. 

 

[Claim 20] 

The curve-combined square pressure tank of claim 19, 

wherein a reinforcing member is added to a lateral surface 

of the tension member. 

 


