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SHIP INCLUDING GAS RE-VAPORIZING SYSTEM

A ship including a gas re-vaporizing system ac-

cording to the present invention includes: a ship body; a
vaporizer which is arranged in an upper portion of the
ship body, and vaporizes liquefied gas and supplies the

vaporized liquefied gas to a demander; and a heat source
supply apparatus which is arranged inside the ship body
and supplies a heat source to the vaporizer.
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Description
[Technical Field]

[0001] The presentinvention relates to a ship including
a gas re-vaporizing system.

[Background Art]

[0002] In general, it is known that Liquefied Natural
Gas (LNG) is clean fuel and reserves of LNG are larger
than oil reserves, and the amount of LNG used is sharply
increased according to the development of oil drilling and
transport technologies. It is general that LNG is stored in
a liquid state by decreasing a temperature of methane
that is a main component to a temperature of - 162°C or
lower at 1 atmosphere, and a volume of liquefied meth-
ane is about 1/600 of a volume of methane in a gas state
that is a standard state, and specific gravity of liquefied
methane is about 0.42, which is 1/2 of specific gravity of
crude oil.

[0003] LNG is liquefied and transported, and then is
vaporized and used at a used place by easiness of the
transportation. However, due to natural disasters and a
terror risk, there is a concern that LNG vaporizing equip-
ment is installed on land.

[0004] Accordingly, instead of a liquefied natural gas
re-vaporizing system installed on land in the related art,
equipment, in which are-vaporizing apparatus s installed
in an LNG carrying vessel carrying LNG and vaporized
natural gas is supplied to land, is in the limelight.
[0005] In an LNG re-vaporizing apparatus system,
LNG stored in a liquefied gas storage tank is pressurized
by a boosting pump and is sent to an LNG vaporizer, and
the LNG is vaporized to NG in the LNG vaporizer and is
sent to a demander on land. Here, large energy is re-
quired in a process of heat exchange, in which a temper-
ature of LNG is increased in the LNG vaporizer. Accord-
ingly, in order to solve the problem in that energy used
in the process is inefficiently exchanged and is wasted,
research on various heat exchange technologies for ef-
ficient re-vaporization has been conducted.

[Disclosure]
[Technical Problem]

[0006] The presentinvention is conceived to improve
the related art, and an object of the present invention is
to provide a ship including a gas re-vaporizing system,
which is capable of maximizing efficiency of re-vaporiza-
tion of liquefied gas.

[Technical Solution]
[0007] A shipincluding a gas re-vaporizing system ac-

cording to the present invention includes: a ship body; a
vaporizer which is arranged in an upper portion of the
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ship body, and vaporizes liquefied gas and supplies the
vaporized liquefied gas to a demander; and a heat source
supply apparatus which is arranged inside the ship body
and supplies a heat source to the vaporizer.

[0008] Particularly, the ship may furtherinclude atleast
one deck which vertically divides an internal space of the
ship body.

[0009] Particularly, the heat source supply apparatus
may include: a heat source pump, which supplies the
heat source; a seawater heat exchanger, which heat ex-
changes the heat source and seawater; and a heat
source circulation line, which is provided with the heat
source pump and the seawater heat exchanger, and the
heat source pump and the seawater heat exchanger may
be sectioned and disposed at an upper side or a lower
side by the deck.

[0010] Particularly, the ship may further include: a sea-
water pump, which supplies the seawater to the seawater
heat exchanger; and a seawater line, in which the sea-
water flows and which is provided with the seawater
pump and the seawater heat exchanger, in which the
heat source circulation line may be formed to have a
smaller diameter than a diameter of the seawater line.
[0011] Particularly, the seawater line may have one
end, which is connected to a seawater inlet formed on a
lateral surface of the ship body, and the other end, which
is connected to a seawater outlet formed on a lateral
surface of the ship body, and the heat source supply ap-
paratus may be disposed in a section inside the ship
body, in which the seawater outlet is provided.

[0012] Particularly, the seawater pump may be dis-
posed at a stem side inside the ship body.

[0013] Particularly, the ship may further include a
steam heat exchanger, which heat exchanges the heat
source and steam, in which the heat source pump, the
seawater heat exchanger, or the steam heat exchanger
may be sectioned and disposed at an upper side or a
lower side by the deck.

[0014] Particularly, the ship may furtherinclude: a boil-
er, which generates the steam and is disposed in an en-
gine room inside the ship body; and a steam line, which
connects the steam heat exchanger and the boiler so
that the steam circulates the steam heat exchanger and
the boiler, in which the steam line may be arranged inside
a hull formed in at least a part of a ship bottom of the ship
body.

[0015] Particularly, the steam may be heat-exchanged
with the heat source next to the seawater.

[0016] Particularly, the heat source supply apparatus
may be manufactured in a module type so as to include
the heat source pump, the seawater heat exchanger, or
the steam heat exchanger.

[0017] Particularly, the heat source supply apparatus
may be disposed at a stem side inside the ship body.
[0018] Particularly, the heat source supply apparatus
may be disposed at an internal side of the ship body.
[0019] Particularly, the heat source supply apparatus
may be disposed on a lateral surface of an engine room,
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which is disposed inside a stern of the ship body.
[0020] Particularly, the heat source may be a non-ex-
plosive refrigerant.

[0021] Particularly, the heat source may be glycol wa-
ter.

[0022] Particularly, the heat source supply apparatus
may include a pressure maintaining device, which main-
tains a pressure of a heat source flowing within the heat
source circulation line, and the pressure maintaining de-
vice may maintain the pressure of the heat source by
using inert gas.

[Advantageous Effects]

[0023] The shipincludingthe gasre-vaporizing system
according to the present invention has an effect in that it
is possible to maximize efficiency of re-vaporization of
liquefied gas.

[Description of Drawings]
[0024]

FIG. 1 is a conceptual diagram of a ship including a
gas re-vaporizing system according to an exemplary
embodiment in the related art.

FIG. 2 is a conceptual diagram of a ship including a
gas re-vaporizing system according to an exemplary
embodiment of the present invention.

FIG. 3is a conceptual diagram of a gas re-vaporizing
system according to another exemplary embodiment
of the present invention.

FIG. 4 is a conceptual diagram of a gas re-vaporizing
system according to an exemplary embodiment of
the present invention.

FIG. 5 is a conceptual diagram of a ship including a
gas re-vaporizing system according to another ex-
emplary embodiment of the present invention.

FIG. 6 is a conceptual diagram illustrating a gas re-
vaporizing system according to another exemplary
embodiment of the present invention.

FIG. 7 is a conceptual diagram illustrating a gas re-
vaporizing system according to another exemplary
embodiment of the present invention in detail.

FIG. 8 is a conceptual diagram illustrating a glycol
water circulating apparatus according to an exem-
plary embodiment of the present invention.

FIG.9is aconceptual diagram illustrating a seawater
supply apparatus of the present invention.

[Best Mode]

[0025] An object, specific advantages, and novel char-
acteristics of the present invention will be more apparent
from the detailed description and exemplary embodi-
ments below in connection with the accompanying draw-
ings. It should be noted that in giving reference numerals
to elements of each drawing in the present specification,
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like reference numerals refer to like elements even
though like elements are shown in different drawings.
Further, in the description of the presentinvention, when
adetailed description of a related publicly known function
or constituent element is determined to unnecessarily
make the subject matter of the presentinvention unclear,
the detailed description and a detailed illustration thereof
will be omitted.

[0026] Hereinafter, in the present specification, lique-
fied gas may be used as a meaning collectively including
all of the gas fuels generally stored in a liquid state, such
as Liquefied Natural Gas (LNG) or Liquefied Petroleum
Gas (LPG), ethylene, and ammonia, and gas, which is
not in a liquefied state by heating or pressurizing, may
be expressed by liquefied gas for convenience. The
same may also be applied to Boil-Off Gas(BOG). Further,
the LNG may be used as a meaning collectively including
Natural Gas (NG) in a supercritical state, as well as a
liquid state, and evaporation may be used as a meaning
including liquefied BOG, as well as BOG in a gas state.
[0027] Hereinafter, an exemplary embodiment of the
present invention will be described in detail with refer-
ence to the accompanying drawings.

[0028] FIG. 1is a conceptual diagram of a ship includ-
ing a gas re-vaporizing system according to an exempla-
ry embodiment in the related art.

[0029] Asillustrated in FIG. 1, a gas re-vaporizing sys-
tem 1 in the related art includes a storage tank 10, a
feeding pump 20, a buffer tank 30, a vaporizer 40, and
a demander 70.

[0030] The gas re-vaporizing system 1 in the related
art uses a scheme of extracting liquefied gas in a liquid
state from the liquefied gas storage tank 10 through the
feeding pump 20, pressurizing the extracted liquefied gas
with a boosting pump 21 via the buffer tank 30, heats and
re-vaporizes the liquefied gas with a heat source in the
vaporizer 40, and supplying the re-vaporized gas to the
first demander 70.

[0031] In the gas re-vaporizing system 1, the plurality
of liquefied gas storage tanks 10 is disposed inside a
ship body 100, but the re-condenser 30[1], the boosting
pump 21, and the vaporizer 40 are disposed inside a re-
vaporizing unit room 1000 disposed at an upper side of
an upper deck 104 of a stem 101 and are driven.
[0032] Since liquefied gas is formed of an explosive
material, the configurations of the re-condenser 30, the
boosting pump 21, and the vaporizer 40 are prevented
from being provided inside the ship body 100, which has
weak circularity and is closed, to secure safety.

[0033] The vaporizer 40 receives a first heating medi-
um through a seawater heat exchanger 41 and a heat
source pump 42 provided on a heat source circulation
line L3 and re-vaporizes liquefied gas, and explosive re-
frigerant, such as propane or butane, is used as the first
heating medium. Accordingly, similar to the configura-
tions of the gas re-vaporizing system 1, the seawater
heat exchanger 41 and the heat source pump 42 supply-
ing the heat source to the vaporizer 40 are disposed at
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the upper side of the upper deck 104 and are driven.
[0034] Incontrast,aseawater pump 51, whichis a con-
figuration of supplying seawater to the seawater heat ex-
changer 41, is inevitably located in an engine room 51[2]
according to a disposition condition inside the ship body
100, and thus a sea water line L4 connecting the seawa-
ter heat exchanger 41 and the seawater pump 51 is con-
siderably long. The seawater line L4 needs to corrosion
resistance compared to the heat source circulation line
L3, and needs to supply the large amount of seawater to
the seawater heat exchanger 41, so that there is a prob-
lem in that the relatively large amount of cost is required.
[0035] Further, as described above, the disposition po-
sition of the configuration in the ship body 100 is inevitably
limited, so that there is a problem in that space utility
within the ship body 100 is seriously damaged.

[0036] In order to solve the foregoing problems, the
present invention is developed, and will be described in
detail below.

[0037] Non-described reference numerals L1, L2, 61,
102, 103, 105, HI, H2, E, S, P, ER, and D are a liquefied
gas supply line L1, a re-vaporization line L2, a second
demander 61, a center portion 102, a stern 103, a ship
bottom 105, a seawater inlet HI, a seawater outlet H2,
an engine E, a propeller shaft S, a propeller P, an engine
room ER, and a deck D, respectively, which will be de-
scribed in an exemplary embodiment of the present in-
vention described with reference to FIGS. 2 to 4 below.
[0038] FIG. 2 is a conceptual diagram of a ship includ-
ing a gas re-vaporizing system according to an exempla-
ry embodiment of the present invention.

[0039] Asillustratedin FIG. 2, a gas re-vaporizing sys-
tem 2 according to an exemplary embodiment of the
present invention includes a liquefied gas storage tank
10, a feeding pump 20, a boosting pump 21, a buffer tank
30, a vaporizer 40, a second demander 61, a first de-
mander 70, and an BOG compressor 80.

[0040] The liquefied gas storage tank 10, the feeding
pump 20, the boosting pump 21, the buffer tank 30, the
vaporizer 40, the second demander 61, and the first de-
mander 70 use the same reference numerals of the con-
figurations inthe gas re-vaporizing system 1 inthe related
art for convenience, but the reference numerals do not
always denote the same configuration.

[0041] Herein, a ship, in which the gas re-vaporizing
system 2 is installed, includes a ship body 100 formed
of astem 101, acenter portion 102, a stern 103, an upper
deck 104, and a ship bottom 105, and is operated and
propelled by transferring power generated by an engine
E of an engine room ER disposed in the stern 103 to a
propeller P by a propeller shaft S.

[0042] Further, in order to re-vaporize liquefied gas on
the sea and supply the liquefied gas to a land terminal,
the ship may be an LNG Re-vaporization Vessel (LNG
RV) or a Floating Storage and Re-vaporization Unit (FS-
RU), inwhich the gas re-vaporization system 2 is installed
in a liquefied gas carrying vessel (not illustrated).
[0043] Hereinafter, the gas re-vaporizing system 2 ac-
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cording to the exemplary embodiment of the present in-
vention will be described with reference to FIG. 2.
[0044] Prior to describing an individual configuration
of the gas re-vaporizing system 2 according to the ex-
emplary embodiment of the present invention, basic flow
paths organically connecting the individual configura-
tions will be described. Herein, a flow path is a passage,
through which a fluid flows, and may mean a line, but is
not limited thereto, and any configuration, in which a fluid
flows, is acceptable.

[0045] Inthe exemplary embodiment of the presentin-
vention, the gas re-vaporizing system 2 may further in-
clude a liquefied gas supply line L1, a re-vaporization line
L2, a heat source circulation line L3, a seawater line L4,
a stem line L5, an BOG supply line L6, and an BOG
branchline L7. Avalue (notillustrated), of which an open-
ing level is adjustable, may be installed in each line, and
the amount of BOG or liquefied gas supplied may be
controlled according to the adjustment of the opening
level of each valve.

[0046] The liquefied gas supply line L1 connects the
liquefied gas storage tank 10 and the buffer tank 30 and
is provided with the feeding pump 20, thereby supplying
the liquefied gas stored in the liquefied gas storage tank
10 to the buffer tank 300 through the feeding pump 20.
In this case, the liquefied gas supply line L1 may be con-
nected with the buffer tank 30, and may be branched
from an upstream of the buffer tank 30 and be directly
connected to the re-vaporization line L2.

[0047] The re-vaporization line L2 connects the buffer
tank 30 and the first demander 70, and is provided with
the boosting pump 21 and the vaporizer 40, so that it is
possible to pressurize liquefied gas temporarily stored in
the buffer tank 30 or liquefied gas directly supplied from
the liquefied gas supply line L1 with the boosting pump
21 and re-vaporize the pressurized liquefied gas with the
vaporizer 40 to supply the re-vaporized gas to the first
demander 70.

[0048] The heat source circulation line L3 circularly
connects the vaporizer 40, the seawater heat exchanger
41, and the heat source pump 42, thereby allowing a first
heating medium to circulate to each of the configurations.
Herein, the heat source circulation line L3 may be formed
to have a smaller diameter than that of the seawater line
L4.

[0049] Further, in the heat source circulation line L3,
heat source supply lines L3 connected to the vaporizer
40 (illustrated in FIGS. 6 and 7) constructed with four
skids, the seawater heat exchanger 41, and the heat
source pump 42, respectively, may be constructed by
one common line. In this case, in the vaporizer 40, first
to fourth vaporizer skids 401 to 404 (illustrated in FIGS.
6 and 7) are arranged in first to fourth trains 401a to 401d
(illustrated in FIGS. 6 and 7), and heat source supply
lines L3a to L3d (illustrated in FIGS. 6 and 7) branched
from the heat source supply line L3 may be connected
to the first to fourth skids 401 to 404 (illustrated in FIGS.
6 and 7), respectively.
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[0050] In this case, only two heat source supply lines
L3 are formed when the heat source supply line L3
formed by the common line passes through the upper
deck 104, so that there is an effect in that durability of
the upper deck 104 of the stem 101, and a probability of
leakage of a heat source is decreased, so that there is
an effect in that reliability of the system is improved. Fur-
ther, in the heat source supply line L3, an additional line
may be constructed in parallel, and thus, it is possible to
sufficiently secure a flow amount of glycol water accept-
able by one heat source supply line L3. In this case, the
number of lines passing through the upper deck 104 of
the stem 101 may be four.

[0051] The seawater line L4 connects the seawater in-
let H1 and the seawater outlet H2 and is provided with a
seawater pump 51 and the seawater heat exchanger 41,
thereby supplying sea water to the seawater heat ex-
changer 41 through the seawater pump 51. Herein, the
seawater line L4 may be formed to have a larger diameter
than that of the heat source circulation line L3, and may
be formed by applying a material having corrosion resist-
ance to an inner portion thereof.

[0052] The stem line L5 connects the second demand-
er 61 and a steam heat exchanger 62, thereby supplying
steam generated by the second demander 61 to the
steam heat exchanger 62.

[0053] The BOG supply line L6 connects the liquefied
gas storage tank 10 and the buffer tank 30, and is pro-
vided with the BOG compressor 80, thereby pressurizing
BOG generated by the liquefied gas storage tank 10 with
the BOG compressor 80 and supplying the pressurized
BOG to the buffer tank 30. In this case, the BOG supply
line L6 may be connected to a lower side of the buffer
tank 30.

[0054] The BOG branch line L7 may be branched from
a downstream of the BOG compressor 80 in the BOG
supply line L6 and be connected to the second demander
61, and may supply the BOG pressurized by the BOG
compressor 60[3] to the second demander 61.

[0055] Hereinafter, the individual configurations, which
are organically formed by the lines L1 to L7 and construct
the gas re-vaporizing system 2, will be described.
[0056] The liquefied gas storage tank 10 stores lique-
fied gas to be supplied to the first demander 70. The
liquefied gas storage tank 10 needs to store liquefied gas
in aliquid state, and in this case, the liquefied gas storage
tank 10 may have the form of a pressure tank.

[0057] Herein, the liquefied gas storage tank 10 may
be disposed inside the ship body 100, and for example,
four liquefied storage tank 10 may be formed in a front
portion of the engine room ER. Further, the liquefied gas
storage tank 10 may be, for example, a membrane-type
tank, but is not limited thereto, and may have various
forms, such as an independent tank, and the kind of lig-
uefied gas storage tank 10 is not particularly limited.
[0058] A cofferdam 106 may be disposed between the
liquefied gas storage tanks 10, and the cofferdam 106
may also be disposed between the engine room ER and
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the liquefied gas storage tank 10.

[0059] The feeding pump 20 may be provided on the
liquefied gas supply line L1, and may be installed inside
or outside the liquefied gas storage tank 10 and supply
the liquefied gas stored in the liquefied gas storage tank
10 to the buffer tank 30.

[0060] Particularly, the feeding pump 20 is provided
between the liquefied gas storage tank 10 and the buffer
tank 30 on the liquefied gas supply line L1 to first pres-
surize the liquefied gas stored in the liquefied gas storage
tank 10 and supply the pressurized liquefied gas to the
buffer tank 30.

[0061] The feeding pump 20 may pressurize the lique-
fied gas stored in the liquefied gas storage tank 10 at 6
to 8 bars and supply the pressurized liquefied gas to the
buffer tank 30. Herein, the feeding pump 20 may pres-
surize the liquefied gas discharged from the liquefied gas
storage tank 10, so that a pressure and a temperature
of the pressurized liquefied gas may be slightly in-
creased, and the pressurized liquefied gas may be still
in a liquid state.

[0062] In this case, when the feeding pump 20 is pro-
vided inside the liquefied gas storage tank 10, the feeding
pump 20 may be a submersible pump, and when the
feeding pump 20 is provided outside the liquefied gas
storage tank 10, the feeding pump 20 may be provided
at a position inside the ship body 100 lower than a water
level of the liquefied gas stored in the liquefied gas stor-
age tank 10 and may be a centrifugal pump.

[0063] The boosting pump 21 may be provided be-
tween the buffer tank 30 and the vaporizer 40 on the
liquefied gas supply line L1, and may pressurize the lig-
uefied gas supplied from the feeding pump 20 or the lig-
uefied gas supplied from the buffer tank 30 at 50 to 120
bars and supply the pressurized liquefied gas to the va-
porizer 40.

[0064] The boosting pump 21 may pressurize the lig-
uefied gas in accordance with a pressure demanded by
the first demander 70, and may be formed of a centrifugal
pump. Herein, the boosting pump 21 may be provided at
an upper side of the upper deck 104 of the stem 101.
[0065] The buffer tank 30 ay be connected with the
liquefied gas supply line L1, and may receive the liquefied
gas from the liquefied gas storage tank 10 and tempo-
rarily store the received liquefied gas.

[0066] Particularly, the buffer tank 30 may receive the
liquefied gas stored in the liquefied gas storage tank 10
from the feeding pump 20 through the liquefied gas sup-
ply line L1, and may temporarily store the received lig-
uefied gas to separate the liquefied gasintoaliquid phase
and a gas phase, and the separated liquid phase may
be supplied to the boosting pump 21.

[0067] Thatis, the buffertank 30 temporarily stores the
liquefied gas and separates the liquefied gas into a liquid
phase and a gas phase and then supplies the complete
liquid phase to the boosting pump 21 to enable the boost-
ing pump 21 to satisfy a Net Positive Suction Head
(NPSH), thereby preventing cavitation of the boosting
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pump 21.

[0068] Further, the buffer tank 30 may be connected
with the BOG supply line L6, and may receive the BOG
generated in the liquefied gas storage tank 10 and tem-
porarily store the received BOG.

[0069] Particularly, the buffer tank 30 may receive the
BOG generated in the liquefied gas storage tank 10 from
the BOG compressor 80 through the BOG supply line L6
and temporarily store the received BOG.

[0070] Accordingly, the buffer tank 30 may heat ex-
change the liquefied gas, which is received from the lig-
uefied gas supply line L1 and is temporarily stored, and
the BOG, which is received from the BOG supply line L6
and is temporarily stored, and recondense the liquefied
gas and the BOG. Herein, the buffer tank 30 may be
formed in a pressure container type, which is capable of
withstanding pressure, and may withstand 6 to 8 bars or
6 to 15 bars.

[0071] Accordingly, the buffer tank 30 receives the
BOG and the liquefied gas at about 6 to 8 bars (or 6 to
15 bars) through the BOG compressor 80 and the feeding
pump 20, so that re-condensation efficiency is improved
compared to low-pressure BOG or liquefied gas, and the
buffer tank 30 re-condenses the BOG and the liquefied
gas in the pressure maintained states and supplies the
re-condensed BOG and liquefied gas to the boosting
pump 21, so that there is an effect in that a compression
load of the boosting pump 21 is decreased.

[0072] In this case, the buffer tank 30 is provided with
a spray part 31 and a packing part 32, thereby effectively
re-condensing the temporarily stored liquefied gas and
BOG.

[0073] Thespray part31 may be extended from a distal
end of the liquefied gas supply line L1 to an internal side
of the buffer tank 30 and be arranged at an upper side
of the packing part 32, and may spray the liquefied gas
supplied through the liquefied gas supply line L1 to the
packing part 32.

[0074] The spray part 31 may spray the liquefied gas
in the liquid phase and increase an area, in which the
liquefied gas is in contact with the BOG, and may perform
a similar role to that of the packing part 32.

[0075] The packingpart32may be provided atacenter
of the internal side of the buffer tank 30, and may be
formed of a member, such as gravel, therein so as to
increase an area, in which the liquefied gas supplied
through the liquefied gas supply line L1 is in contact with
the BOG supplied through the BOG supply line L1. That
is, inthe packing part 32, many pores are formed through
the gravel formed inside the packing part 32, and an area,
in which the liquefied gas is in contact with the BOG while
flowing, may be increased through the pores.

[0076] Accordingly, the packing part 32 may increase
exchange of the heat exchange of the liquefied gas and
the BOG and improve a re-condensation rate.

[0077] Herein, the buffer tank 30 is connected with the
liquefied gas supply line L1 at an upper position than that
of the packing part 32 and is connected with the BOG
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supply line L6 at a lower position than that of the packing
part 32, thereby maximally using flow properties of the
liquid phase and the gas phase. Further, the buffer tank
30 may be provided at the upper side of the upper deck
104 of the stem 101.

[0078] The vaporizer 40 may be provided on the re-
vaporization line L2 and re-vaporize the high-pressure
liquefied gas discharged from the boosting pump 21.
[0079] Particularly, the vaporizer 40 may be provided
on the re-vaporization line L2 between the first demander
70 and the boosting pump 21, and may vaporize the high-
pressure liquefied gas supplied from the boosting pump
21 and supply the vaporized liquefied gas in a state de-
sired by the first demander 70.

[0080] The vaporizer 40 receives the first heating me-
dium through the heat source circulation line L3, heat
exchanges the received first heat medium and the lique-
fied gas, and vaporizes the liquefied gas, and circulates
the first heat medium, which is heat exchanged with the
liquefied gas, through the heat source circulation line L3
again.

[0081] The vaporizer40 may include the seawater heat
exchanger 41 and the steam heat exchanger 61 on the
heat source circulation line L3 in order to continuously
supply a heat source to the first heat medium, and may
additionally include het heat source pump 42 and circu-
late the first heat medium to the heat source circulation
line L3.

[0082] In this case, the vaporizer 40 may use a non-
explosive heat medium, such as glycol water, sea water,
steam, or engine exhaust gas, as the first heat medium
for vaporizing the liquefied gas, and may supply the high-
pressure vaporized liquefied gas to the first demander
70 without a change in pressure.

[0083] Herein, the vaporizer 40 may be disposed at
the upper side of the upper deck 104 of the stem 101,
and the seawater heat exchanger 41, the steam heat
exchanger 61, and the heat source pump 42 may be mod-
ulated and disposed in an internal space of the stem 101.
[0084] For example, the seawater heat exchanger 41,
the steam heat exchanger 61, and the heat source pump
42 may also be modulated and disposed at an internal
side of the ship body 100, preferably, an inner portion of
the engine room ER, but preferably, may be disposed in
the inner space of the stem 101.

[0085] Accordingly, the present invention will be de-
scribed based on an example, in which the seawater heat
exchanger 41, the steam heat exchanger 61, and the
heat source pump 42 are disposed in the internal space
of the stem 101, and an example, in which the seawater
heat exchanger 41, the steam heat exchanger 61, and
the heat source pump 42 are disposed at one side or
both sides of the engine room ER will be described with
reference to FIGS. 5 to 9.

[0086] The seawater heat exchanger 41, the steam
heat exchanger 61, and the heat source pump 42 may
be vertically divided by at least one deck that vertically
divides the internal space of the ship body 100. For ex-
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ample, in the exemplary embodiment of the present in-
vention, the internal space of the stem 101 is vertically
divided by a first deck D1 and a second deck D2, but the
present invention is not limited thereto.

[0087] The seawater heat exchanger 41 may be pro-
vided on the seawater line L4 and the heat source circu-
lation line L3, and serve to heat exchange the seawater
received through the seawater line L4 and the first heat
medium received through the heat source circulation line
L3 and transfer the heat source of the seawater to the
first heat medium.

[0088] The seawater heat exchanger 41 may be ar-
ranged on the first deck D1 in the internal space of the
stem 101, and may be disposed at a position adjacent
to the seawater outlet H2.

[0089] As illustratedin FIG. 1, in the gas re-vaporizing
system 1in the related art, the sea water heat exchanger
41 and the heat source pump 42 are disposed at the
upper side of the upper deck 104 of the ship body 100,
so that the seawater line L4 connecting the seawater
pump 51 and the seawater heat exchanger 41 is very
long. The seawater line L4 needs to have corrosion re-
sistance and use a pipe having a large diameter, so that
the seawater line L4 is very expensive, and as described
above, the seawater line L4 in the related art is very long,
so that there is a problem in that construction cost of the
system is huge.

[0090] In this respect, in the exemplary embodiment
of the present invention, the seawater heat exchanger
41 and the heat source pump 42 are modulated together
and disposed on the first deck D1 in the internal space
of the stem 101, and particularly, are disposed at the
position adjacent to the seawater outlet H2, thereby in-
novatively decreasing the seawater line L4 and thus
achieving an effectin that construction cost is minimized.
[0091] As described above, in the exemplary embod-
iment of the presentinvention, the nonexplosive heat me-
dium is used as the first heat medium, so that the con-
figurations (heat source supply apparatus) using the first
heat medium may be disposed inside the ship body 100,
and further, the configurations (heat source supply ap-
paratus) using the first heat medium may be modulated
and become compact, so that the configurations (heat
source supply apparatus) using the first heat medium
may be implemented so as to be disposed inside the ship
body 100.

[0092] Further, in the exemplary embodiment of the
present invention, the gas re-vaporizing system 2 may
further include the seawater pump 51 provided on the
seawater line L4.

[0093] The seawater pump 51 may supply seawater
to the seawater heat exchanger 41 through the seawater
line L4, and may be disposed on the ship bottom 105
(preferably, a position adjacent to the seawater inlet HI)
in the internal space of the stem 101.

[0094] As illustratedin FIG. 1, in the gas re-vaporizing
system 1 in the related art, the seawater pump 51 is dis-
posed in the engine room ER, so that the seawater line
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L4 connecting the seawater pump 51 and the seawater
heatexchanger 41 is verylong. Accordingly, in the related
art, the seawater line L4 is very long, so that there is a
problem in that construction cost is huge.

[0095] In this respect, the seawater pump 51 is dis-
posed on the ship bottom 105 in the internal space of the
stem 101, and particularly, is disposed at the position
adjacent to the seawater inlet HI, thereby innovatively
decreasing the seawater line L4 and thus achieving an
effect in that construction cost is minimized.

[0096] The steam heat exchanger 61 may be provided
on the steam line L5 and the heat source circulation line
L3, and may serve to heat exchange the steam received
through the steam line L5 and the first heat medium re-
ceived through the heat source circulation line L3, and
additionally transfer a heat source of the seawater to the
first heat medium. Herein, the steam may be heat ex-
changed with the first heat medium next to the seawater.
Thatis, when the heat source supplied from the seawater
is insufficient, the steam may supply a heat source to the
first heating medium as the second best plan in order to
supplement the insufficient heat source.

[0097] The steam heatexchanger 61 may be arranged
on the firstdeck D1 in the internal space of the stem 101.
[0098] The heat source pump 42 may be arranged on
the heat source circulation line L3 to make the first heat
medium circulate the seawater heat exchanger 41 and
the steam heat exchanger 61 provided on the heat source
circulation line L3.

[0099] The heat source pump 42 may be modulated
with the seawater heat exchanger 41 and be arranged
in the internal space of the stem 101, and further, may
be disposed on the second deck D2 in the internal space
of the stem 101 and be vertically divided from the sea-
water heatexchanger 41 with the firstdeck D1 interposed
therebetween.

[0100] As described above, in the exemplary embod-
imentofthe presentinvention, the nonexplosive heat me-
dium is used as the first heat medium, and the configu-
rations (heat source supply apparatus) using thefirstheat
medium are modulated, so that the configurations (heat
source supply apparatus) may be implemented so as to
be disposed inside the ship body 100. In addition, in the
exemplary embodiment of the presentinvention, in order
to decrease a circulation flow amount of the first heat
medium for enabling the configurations (heat source sup-
ply apparatus) using the firstheat medium to be disposed
inside the ship body 100, the gas re-vaporizing system
has a systematic disposition and the configuration of the
lines illustrated in FIG. 4.

[0101] Hereinafter, the disposition and the configura-
tions of the gas re-vaporizing system will be described
in detail with reference to FIG. 4.

[0102] FIG. 4 is a conceptual diagram of the gas re-
vaporizing system according to the exemplary embodi-
ment of the present invention.

[0103] Herein, the vaporizer 40 may be formed of a
first heat exchanger 401 and a second heat exchanger
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402 on the re-vaporization line L1, the seawater heat
exchanger 41 may be formed of a first seawater heat
exchanger 411 and a second seawater heat exchanger
412 on the heat source circulation line L3, and the steam
heat exchanger 62 may be formed of a first heater 621
and a second heater 622 on the heat source circulation
line L3.

[0104] In this case, the first heat exchanger 401 may
serve to increase a temperature of the liquefied gas va-
porized with a trim heater, and the second heat exchang-
er 402 may serve to vaporize the liquefied gas in the
liquid phase to the liquefied gas in the gas phase with an
LNG vaporizer. Further, the first heater 621 and the sec-
ond heater 622 may be electric heaters.

[0105] Further, in the exemplary embodiment of the
present invention, the gas re-vaporizing system may fur-
ther include a seawater parallel line L4a and a steam
parallel line L5a, and the seawater parallel line L4a may
be branched on the seawater line L4 and be connected
with the second seawater heat exchanger 412 in parallel,
and the steam parallel line L5a may be branched on the
steam line L5 and be connected with the second heater
622 in parallel.

[0106] The configuration of the vaporizer 40 of the gas
re-vaporizing system 2 according to the exemplary em-
bodiment of the present invention will be described with
reference to FIG. 4. The first heat exchanger 401, the
first seawater heat exchanger 411, the second heat ex-
changer 402, and the second seawater heat exchanger
412 may be sequentially arranged on the heat source
circulation line L3. Herein, the first heater 621 is provided
between the first seawater heat exchanger 411 and the
second heat exchanger 402 on the heat source circula-
tion line L3, and the second heater 622 is provided be-
tween the second seawater heat exchanger 412 and the
first heat exchanger 401 on the heat source circulation
line L3. Herein, the seawater may heat the first heat
source over steam.

[0107] Inthe exemplary embodiment of the presentin-
vention, it is possible to remarkably decrease a flow
amount of the first heat medium and maintain a vapori-
zation rate of the liquefied gas by the sequential dispo-
sition of the configurations, so that there is an effect in
that it makes it actually possible to dispose the configu-
rations (heat source supply apparatus) using the first heat
medium inside the ship body 100.

[0108] Further, the gas re-vaporizing system 2 accord-
ing to the exemplary embodiment of the present invention
may further include a pressure maintaining device 94.
[0109] The pressure maintaining device 94 may main-
tain a pressure of the first heat medium flowing in the
heat source circulation line L3 by using inert gas.
[0110] As described above, in the exemplary embod-
iment of the present invention, the pressure maintaining
device 94 maintains the pressure of the first heat medium
by using inert gas, so that the pressure maintaining de-
vice 94 may become compact, thereby achieving an ef-
fectinthatthe pressure maintaining device 94 is disposed
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in the internal space of the ship body 100.

[0111] The second demander 61 receives the BOG
generated in the liquefied gas storage tank 10 and uses
the received BOG as fuel. That is, the second demander
61 may require BOG and may be driven by using the
BOG as fuel. The second demander 61 may be a gen-
erator (for example, a Dual Fuel Diesel Generator
(DFDG), a Gas Combustion Unit (GCU), and a boiler (for
example, a boiler generating steam)), but is not limited
thereto.

[0112] Particularly, the second demander 61 is con-
nected with an BOG branch line L7 branched from a
downstream of the BOG compressor 80 on the BOG sup-
ply line L6, and may receive the BOG pressurized at a
low pressure of about 1 to 6 bars (a maximum of 15 bars)
by the BOG compressor 80 and use the received BOG
as fuel.

[0113] Further, the second demander 61 may be a het-
erogeneous fuel engine usable heterogeneous fuel, so
that the second demander 61 may use oil as fuel, as well
as the BOG, but it is not that the BOG and the oil are
mixed and supplied, but the BOG and the oil may be
selectively supplied. This is for the purpose of preventing
efficiency of the second demander 61 from being degrad-
ed by blocking two materials having different combustion
temperatures from being mixed and supplied.

[0114] Herein, the second demander 61 may be ar-
ranged inside the stern 103 and be provided on the deck
D of the engine room ER, and the second demander 61
may be connected with the steam heat exchanger 62
through the steam line L5.

[0115] In this case, the steam line L5 may connect the
second demander 61 located in the stern 103 and the
steam heat exchanger 62 located in the stem 101 through
an internal space of a hull, which is arranged in the ship
bottom 105 and has a form of dual partition walls.
[0116] The first demander 70 may receive and con-
sume the liquefied gas vaporized by the vaporizer 40.
Herein, the first demander 70 may receive and use the
liquefied gas in the gas phase obtained by vaporizing the
liquefied gas, and may be a land terminal installed on
land or a sea terminal floated and installed on the sea.
[0117] The BOG compressor 80 may pressurize the
BOG generated by the liquefied gas storage tank 10 and
supply the pressurized BOG to the buffer tank 30 or the
second demander 61. Herein, the BOG compressor 80
may be disposed inside a compressor room 81, and a
motor room 82 may be disposed in a lateral portion of
the compressor room 81.

[0118] Particularly, the BOG compressor 80 may be
provided on the BOG supply line L6 and may pressurize
the BOG generated by the liquefied gas storage tank 10
at about 6 to 8 bars or 6 to 15 bars and supply the pres-
surized BOG to the buffer tank 30 or the second demand-
er 61. In this case, the second demander 61 may receive
the BOG through the BOG branch line L7 branched from
the BOG supply line L6.

[0119] There are provided the plurality of BOG com-
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pressors 80 to pressurize the BOG in multiple stages,
and for example, there are provided three BOG compres-
sors 80 to pressurize the BOG in three stages. Herein,
the three stage compressors are simply one example,
and the BOG compressor 80 is not limited to the three
stages.

[0120] Inthe exemplary embodiment of the presentin-
vention, an BOG cooler (not illustrated) may be provided
at a rear end of each of the BOG compressors 80. When
the BOG is pressurized by the BOG compressor 80, a
temperature of the BOG may also increase according to
anincrease in pressure, so thatin the exemplary embod-
iment of the present invention, the temperature of the
BOG may be lowered again by using the BOG cooler.
There may be installed the same number of BOG coolers
as that of the BOG compressors 80, and each BOG cool-
er may be arranged in the downstream of each BOG
compressor 80.

[0121] Further, in the exemplary embodiment of the
present invention, when the BOG compressors 80 are
provided in parallel and the amount of BOG generated
in the liquefied gas storage tank 10 is sharply increased,
the BOG compressors 80 may accommodate all of the
BOG, or when one of the BOG compressors 80 is erro-
neously operated or is shut down, the one remaining
BOG compressor 80 may be operated, so that it is pos-
sible to efficiently accommodate and process the BOG
generated in the liquefied gas storage tank 10. Herein,
the BOG compressor 80 may be provided at the upper
side of the upper deck 104 of the stem 101.

[0122] As described above, the ship including the gas
re-vaporizing system according to the present invention
has an effect in that efficiency of the re-vaporization of
the liquefied gas is maximized.

[0123] FIG. 3 is a conceptual diagram of a gas re-va-
porizing system according to another exemplary embod-
iment of the present invention.

[0124] Asillustratedin FIG. 3, a gas re-vaporizing sys-
tem according to another exemplary embodiment of the
present invention includes a liquefied gas storage tank
10, a feeding pump 20, a boosting pump 21, a buffer
tank30, a vaporizer 40, a second demander 61, a first
demander 70, an BOG compressor 80, an BOG sucking
unit 90, first and second pressurizing means 91 and 92,
and a nitrogen separator 93.

[0125] Hereinafter, the gas re-vaporizing system 3 ac-
cording to the exemplary embodiment of the present in-
vention will be described with reference to FIG. 3.
[0126] The liquefied gas storage tank 10, the feeding
pump 20, the boosting pump 21, the buffer tank30, the
vaporizer 40, a first heat exchanger 41, a second heat
exchanger 42, the second demander 61, the first de-
mander 70, and the BOG compressor 80 are the same
as or similar to those of the gas re-vaporizing system 2
according to the exemplary embodiment of the present
invention, thereby being substitution for the gas re-va-
porizing system 2 according to the exemplary embodi-
ment of the present invention.
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[0127] Inthe exemplary embodiment of the presentin-
vention, the gas re-vaporizing system 3 may further in-
clude a bypass line L8 and an BOG sucking line L9. A
value (not illustrated), of which an opening level is ad-
justable, may be installed in each line, and the amount
of BOG or liquefied gas supplied may be controlled ac-
cording to the adjustment of the opening level of each
valve.

[0128] The bypass line L8 may be branched from a
downstream of the vaporizer 40 on a re-vaporization line
L2, preferably, a downstream of the first heat exchanger
401, and may be connected to an upstream of the first
demander 70 after bypassing the BOG sucking unit 90.
[0129] The bypass line L8 may directly supply liquefied
gasre-vaporized by the vaporizer 40 to the firstdemander
70 when the BOG sucking unit 90 is not driven.

[0130] The BOG suckingline L9 may connectthe BOG
sucking unit 90 and the liquefied gas storage tank 10 and
supply the BOG generated in the liquefied gas storage
tank 10 to the BOG sucking unit 90.

[0131] The BOG sucking unit 90 is arranged in the
downstream of the vaporizer 40 on the re-vaporization
line L2 and sucks the BOG generated in the liquefied gas
storage tank 10.

[0132] Particularly, the BOG sucking unit 90 may be
arranged in the downstream of the vaporizer 40 on the
re-vaporization line L2 and be connected to the liquefied
gas storage tank 10 through the BOG sucking line L9,
and suck the BOG generated in the liquefied gas storage
tank 10 through the BOG sucking line L9 by using the
vaporized liquefied gas supplied from the vaporizer 40
through the re-vaporization line L2 as a driving fluid and
mix the liquefied gas and the BOG, and supply the mixed
liquefied gas and BOG to the first demander 70 again
through the re-vaporization line L2.

[0133] In this case, the BOG sucking unit 90 may re-
ceive the vaporized liquefied gas having a pressure of
50 to 120 bars, suck the BOG of the liquefied gas storage
tank 10 having a pressure of 1 to 1.1 bar, and mix the
liquefied gas and the BOG, and the BOG sucking unit 90
may be an ejector, an educator, or a jet pump.

[0134] The vaporized liquefied gas flowing into the
BOG sucking unit 90 has a pressure of 50 to 120 bars
(preferably, 100 bars), and the BOG generated in the
liquefied gas storage tank 10 has a pressure of 1.00 bar
to 1.10 bar (preferably, about 1.06 bar).

[0135] The BOG sucking unit 90 may receive the lig-
uefied gas re-vaporized by the vaporizer 40 by using the
driving fluid, suck the BOG generated in the liquefied gas
storage tank 10, and mix the liquefied gas and the BOG,
and in this case, kinetic energy of the driving fluid is con-
verted into kinetic energy of the entire mixed fluid, and
subsequently, a speed of the mixed fluid is decreased in
a distal end portion, in which a cross section of a nozzle
(not illustrated) of the BOG sucking unit 90 is enlarged,
so that kinetic energy of the mixed fluid is converted into
pressure again.

[0136] Accordingly, the BOG generated in the liquefied
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gas storage tank 10 obtains the mixed fluid having a pres-
sure lower than a pressure of 50 to 120 bars that is an
inflow pressure of the driving fluid. Accordingly, the first
demander 70 cannot consume the liquefied gas at the
corresponding pressure, so that the liquefied gas needs
to be additionally compressed by a separate pressurizing
means and then be supplied to the first demander 70,
and herein, the separate pressurizing means is a second
pressurizing means 92 which is to be described below.
[0137] Herein, a pressure of the driving fluid is high,
so that it is possible to easily increase the pressure of
the sucked fluid even with the small amount of fluids.
[0138] As described above, the gas re-vaporizing sys-
tem 3 according to the exemplary embodiment of the
present invention processes the BOG generated in the
liquefied gas storage tank 10 through the BOG sucking
unit 90, so that it is not necessary to construct a separate
re-condenser, which re-condenses the BOG, thereby de-
creasing construction cost, and the system becomes
compact, thereby improving reliability.

[0139] The first pressurizing means 91 is provided be-
tween the BOG sucking unit 90 and the vaporizer 40 on
the re-vaporizing line L2 to pressurize the vaporized lig-
uefied gas discharged from the vaporizer 40. In this case,
the first pressurizing means 91 is a means pressurizing
gas, and may be, for example, a compressor.

[0140] Particularly, the first pressurizing means 91
may be disposed between the BOG sucking unit 90 and
a branched point of the bypass line L8, and pressurize
the liquefied gas vaporized by the vaporizer 40 at 120
bars or more and supply the pressurized liquefied gas to
the BOG sucking unit 90.

[0141] That is, the first pressurizing means 91 may
compensate for the pressure lost in the vaporizer 40 and
supply the liquefied gas to the BOG sucking unit 90, and
may further increase the pressure of the vaporized lig-
uefied gas according to the amount of sucked BOG gen-
erated in the liquefied gas storage tank 10, so that there
is an effect in that it is possible to efficiently process the
BOG.

[0142] The second pressurizing means 92 may be pro-
vided between the BOG sucking unit 90 on the re-vapor-
ization line L2 and the first demander 70, thereby pres-
surizing the mixed fluid (the mixture of the vaporized lig-
uefied gas and the BOG) discharged from the BOG suck-
ing unit 90. In this case, the second pressurizing means
92 is ameans pressurizing gas, and may be, forexample,
a compressor.

[0143] Particularly, the second pressurizing means 92
may be disposed between the nitrogen separator 93 and
a connection point of the bypass line L8, and may pres-
surize the mixed fluid discharged from the BOG sucking
unit90 at 50 to 120 bars and supply the pressurized mixed
fluid to the first demander 70.

[0144] Thatis, the second pressurizing means 92 may
compensate for the pressure lost by the BOG sucking
unit 90 and supply the liquefied gas to the first demander
70, so that there is an effect in that it is possible to ap-
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propriately satisfy the pressure required by the first de-
mander 70.

[0145] The nitrogen separator 93 may be provided be-
tween the BOG sucking unit 90 on the re-vaporization
line L2 and the second pressurizing means 92, and may
separate and remove a nitrogen component within the
mixed fluid (the mixture of the vaporized liquefied gas
and the BOG) discharged from the BOG sucking unit 90.
[0146] The separated nitrogen may be supplied to a
nitrogen demander (not illustrated) consuming nitrogen
within the ship body 100, and for example, the separated
nitrogen may be supplied to the pressure maintaining
device 94 and be used for maintaining the pressure of
the first heat medium.

[0147] In the exemplary embodiments described with
reference to FIGS. 2 to 4, a cargo switchboard room (car-
go SWBD room) 1001 may be disposed at a lower side
of the re-vaporization unit room 1000, a vent mast V may
be disposed on the upper deck 104, and a cabin C and
a chimney Ch may be disposed on the upper deck 104
at the upper side of the engine room ER.

[0148] FIG. 5is a conceptual diagram of a ship includ-
ing a gas re-vaporizing system according to another ex-
emplary embodiment of the present invention, FIG. 6 is
aconceptual diagramiillustrating a gas re-vaporizing sys-
tem according to another exemplary embodiment of the
present invention, FIG. 7 is a conceptual diagram illus-
trating a gas re-vaporizing system according to another
exemplary embodiment of the present invention in detail,
and FIG. 8 is a conceptual diagram illustrating a glycol
water circulating apparatus according to an exemplary
embodiment of the present invention.

[0149] AsillustratedinFIGS. 510 8, agasre-vaporizing
system 4 according to another exemplary embodiment
of the present invention includes a liquefied gas storage
tank 10, a feeding pump 20, a boosting pump 21, a buffer
tank 30, a vaporizer 40, a second demander 61, a first
demander 70, and an BOG compressor 80.

[0150] In the exemplary embodiment described with
reference to FIGS. 2 to 4, the technology, in which the
seawater heat exchanger 41, the steam heat exchanger
62, and the heat source pump 42 are modulated and
disposed at a lower side of the upper deck 104 of the
stem 101 in the internal side of the ship body 100, that
is, the internal space of the stem 101, has been de-
scribed. Hereinafter, an invention, in which a seawater
heat exchanger 41, a steam heat exchanger 62, and a
heat source pump 42 are disposed inside an engine room
ER, will be described with reference to FIGS. 5 to 8.
[0151] Non-mentioned configurations among the con-
figurations illustrated in FIGS. 5 to 8 are the same as
those of the ship including the gas re-vaporizing systems
2 and 3 described with reference to FIGS. 2 to 4, thereby
being in substitution for the descriptions with reference
to FIGS. 2 to 4. However, the exemplary embodiment to
be described with reference to FIGS. 5 to 8 is different
in two points from the ship including the gas re-vaporizing
systems 2 and 3 described with reference to FIGS. 2 and
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4.

[0152] First, the re-vaporization unit room 1000, in
which the boosting pump 21, the re-condenser 30, and
the vaporizer 40 are accommodated, is disposed on the
upper deck 104 of the stem 101 in the ship including the
gas re-vaporizing systems 2 and 3 described with refer-
ence to FIGS. 2 to 4, but a re-vaporization unit room
2000, in which the boosting pump 21, the re-condenser
30, and the vaporizer 40 are accommodated, is disposed
at the center of the ship body in the gas re-vaporizing
system 4 illustrated in FIGS. 5 to 8 (a first difference - a
difference in the disposition position of the gas re-vapor-
izing system), and the configurations of the intermediate
heat medium supply apparatus, such as the seawater
heat exchanger 41, the steam heat exchanger 61, and
the heat source pump 42, are disposed at the lower side
of the upper deck 104 of the stem 101, that is, inside the
stem 101 in the ship including the gas re-vaporizing sys-
tems 2 and 3 described with reference to FIGS. 2 to 4,
but the configurations of the intermediate heat medium
supply apparatus, such as the seawater heat exchanger
41, the steam heat exchanger 61, and the heat source
pump 42, are disposed inside the stern 103 (preferably,
inside the engine room ER) including the ship including
the gas re-vaporizing system 4 illustrated in FIGS. 5 to
8 (a second difference - a difference in the disposition
position of the intermediate heat medium supply appa-
ratus).

[0153] Hereinafter, the presentinvention will be mainly
described in detail based on the differences with refer-
ence to FIGS. 5 to 8.

[0154] The liquefied gas storage tank 10, the feeding
pump 20, the boosting pump 21, the buffer tank 30, the
vaporizer 40, the first heat exchanger 41, the second
heat exchanger 42, the first demander 70, and the BOG
compressor 80 are the same as or similar to those of the
gas re-vaporizing systems 2 and 3 according to the ex-
emplary embodiment and other exemplary embodiments
of the present invention, thereby being in substitution for
those of the gas re-vaporizing systems 2 and 3 according
to the exemplary embodiment and other exemplary em-
bodiments of the present invention.

[0155] Inthe exemplary embodiment of the presentin-
vention, the re-vaporizing system 4 may further include
a glycol water storage tank 43, an expansion tank 44,
the re-vaporization unit room 2000, a cargo switchboard
room 2001, a transferroom TR, and a convertroom CVT.
[0156] Herein, the transfer room TR and the convert
room CVT may be disposed on a third deck D4, the cargo
switchboard room 2001 may be disposed inside the cabin
C, and the cabin C may be formed to be lower than the
cabin disposed in the ships including the gas re-vapor-
izing systems 2 and 3 according to the exemplary em-
bodiments described with reference to FIGS. 2 to 4.
[0157] Inthe exemplary embodiment of the presentin-
vention, an existing boiler (not illustrated), which is in-
stalled inside the engine room ER, may be removed, and
the intermediate heat medium supply apparatus, such
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as the seawater heat exchanger 41, the heat source
pump 42, and the glycol water storage tank 43, may be
disposed in the front portion of an engine E within the
engine room ER.

[0158] According to the removal of the boiler, a space,
in which the engine E is shifted in the direction of the
stern, is secured in a fourth deck D5, and thus, a space,
in which the intermediate heat medium supply apparatus,
such as the seawater heat exchanger 41, the heat source
pump 42, and the glycol water storage tank 43, are to be
disposed, is secured in the front portion of the engine E.
Accordingly, the intermediate heat medium supply appa-
ratus may be disposed within the cabin according to a
usage of a non-explosive heat medium, and may be dis-
posed within the engine room ER inside the cabin, so
that it is possible to secure a large space on the upper
deck 104, thereby achieving an effect in that space avail-
ability of the ship is improved.

[0159] In this case, the engine E may be connected to
the DFDE by a scheme of a connection by a motor (not
illustrated), not a scheme of a direct connection to a pro-
peller shaft S.

[0160] Herein, there are arranged four seawater heat
exchangers 41 and all of the four seawater heat exchang-
ers 41 may be disposed on a fourth deck D5, and the
seawater pump 51 may be disposed on a floor D6. Ac-
cordingly, a difference in height between the seawater
pump 51 and the seawater heat exchanger 41 is gradu-
ally decreased, a head of the seawater pump 51 is de-
creased, so that there is an effect in that operating ex-
penditure is decreased.

[0161] Further, the seawater heat exchanger 41 may
be disposed on a sea surface or to be lower than the sea
surface when the seawater heat exchanger 41 is dis-
posed on the fourth deck D5 inside the engine room ER.
Accordingly, a discharge line of the seawater discharged
from the seawater heat exchanger 41 may be formed to
be short, so that there is an effect in that it is possible to
preventavacuum phenomenon generated when the sea-
water is discharged to the outside.

[0162] Inthe exemplary embodiment of the presentin-
vention, the glycol water storage tank 43 is a tank storing
glycol water for a moment for repairing the intermediate
heat medium supply apparatus (preferably, the seawater
heatexchanger41),and may be disposed on the floor D6.
[0163] Thatis, the glycol water storage tank 43 is dis-
posed at the lower side of the seawater heat exchanger
41, so that it is not necessary to construct a separate
transfer pump for draining glycol water during the repair
ofthe intermediate heat medium supply apparatus, there-
by achieving an effect in that construction cost is de-
creased.

[0164] Further, in the exemplary embodiment of the
present invention, when the heat source circulation line
L3 passes through the upper deck 104 and is connected
to the vaporizer 40, the heat source circulation line L3
may be connected to the vaporizer 40 via a coffer dam
106 formed in the front portion of the engine room ER.
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[0165] Particularly, the heat source circulation line L3
may horizontally pass through the coffer dam 106 in the
direction of the coffer dam 106 from the engine room ER
and be inserted into the coffer dam 106, is vertically shift-
ed within the coffer dam 106, and then pass through the
upper deck 104 on the coffer dam 106 and be connected
to the vaporizer 40 within the re-vaporization unit room
2000. In this case, a collecting device (not illustrated),
which collects leaking glycol water at the lowermost side
of the coffer dam 106.

[0166] Accordingly, it is not necessary to construct a
separate ventilation system when the heat source circu-
lation line L3 passes through the upper deck 104, so that
there is an effect in that construction cost is decreased.
[0167] Further, in the exemplary embodiment of the
presentinvention, as illustrated in FIGS. 6 and 7, the heat
source supply lines L3 connected to the vaporizer 40
(illustrated in FIGS. 6 and 7) constructed with four skids,
the seawater heat exchanger 41, and the heat source
pump 42, respectively, may be constructed by one com-
mon line. In this case, in the vaporizer 40, first to fourth
vaporizer skids 401 to 404 are arranged on first to fourth
trains 401a to 401d, and heat source supply lines L3a to
L3d branched from the heat source supply line L3 may
be connected to the first to fourth skids 401 to 404, re-
spectively.

[0168] Thatis, in the related art, when the heat source
supply lines L3 are connected to the vaporizers 40 con-
structed with four skids, respectively, eightlines (leading-
in lines and leading-out lines) pass through the upper
deck 104, so that durability of the upper deck 104 is de-
graded, but in the exemplary embodiment, only two heat
source supply lines L3 formed of the common lines are
formed when passing through the upper deck 104, so
that there is an effect in that durability of the upper deck
104 is improved, and probability of a leakage of the heat
source is decreased, thereby improving reliability of the
system.

[0169] In this case, the heat source supply line L3 may
be constructed with an additional line in parallel, and thus
it is possible to sufficiently secure a flow amount of the
glycol water accommodatable by one heat source supply
line L3. In this case, the number of lines passing through
the upper deck 104 may be four.

[0170] Inthe exemplary embodiment of the presentin-
vention, the intermediate heat medium supply apparatus
may be disposed in an order of the expansion tank 44,
the seawater heat exchanger 41, the heat source pump
42, and the vaporizer 40 as illustrated in FIG. 8. In the
related art, the intermediate heat medium supply appa-
ratus are disposed in an order of the expansion tank 44,
the heat source pump 42, the seawater heat exchanger
41, and the vaporizer 40, but the intermediate heat me-
dium supply apparatus are disposed as illustrated in FIG.
8, so that allowable pressure of the seawater heat ex-
changer 41 is decreased, thereby achieving an effect in
that construction cost of the seawater heat exchanger 41
is decreased.
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[0171] Herein, the seawater heat exchanger 41 may
be a heat exchanger in a scheme of a Printed Circuit
Heat Exchanger (PCHE), and a pressure of glycol water
flowing into the seawater heat exchanger 41 may be
about 2.5 bars, a pressure of glycol water flowing into
the heat source ump 42 from the seawater heat exchang-
er 41 may be about 0.5 bars, and a pressure of glycol
water flowing into discharged from the heat source pump
42 may be about 15 bars. In this case, a pressure of
seawater flowing into the seawater heat exchanger 41
may be about 2 to 3 bars.

[0172] FIG.9isaconceptual diagramillustrating asea-
water supply apparatus of the present invention.

[0173] Asillustratedin FIG. 9, sea chests SC1to SC3,
into which seawater flows, and a seawater pump 51 are
providedinthe seawater supply apparatus. The seawater
supply apparatus of FIG. 9 may also be applied to the
ship including the gas re-vaporizing system 4 illustrated
in FIGS. 5 to 8, as well as the ship including the gas re-
vaporizing systems 2 and 3 illustrated in FIGS. 2 to 4.
[0174] In a seawater supply apparatus in the related
art, a sea chest, in which seawater flows, is disposed
only at one side surface of the lowermost side of a ship
body, and thus there is a concern that high-temperature
seawater flows in due to a temperature of the seawater
discharged from the gas re-vaporizing system.

[0175] In order to solve the problem, in the seawater
supply apparatus according to the present exemplary
embodiment, the sea chests SC1 to SC3 are disposed
on both surfaces of the lowermost side of the ship body,
the seawater is controlled to be discharged from the left
surface of the ship body (left discharge in the drawing)
when the seawater flows into a first sea chest (sea chest
1) SC1 and a second sea chest (sea chest 2) SC2, and
the seawater is controlled to be discharged from the right
surface of the ship body (right discharge in the drawing)
when seawater flows into a third sea chest (sea chest 3)
SC3, so that there is an effect in that it is possible to
constantly secure a temperature of the seawater flowing
in the sea chests SC1 to SC3.

[0176] Further, in the present exemplary embodiment,
the sea chests SC1 and SC2 at the right side may be
divided into two sea chests including the first sea chest
SC1 and the second sea chest SC2 and be constructed.
In this case, there is an effect in that it is possible to more
constantly secure a temperature of the seawater flowing
into the sea chest.

[0177] Inthe foregoing, the presentinvention has been
described in detail through the particular exemplary em-
bodiments, but the particular exemplary embodiments
are for the purpose of describing the present invention
in detail, and the present invention is not limited thereto,
and it is apparent that those skilled in the art may make
amaodification or an improvement thereof within the tech-
nical spirit of the present invention.

[0178] Allof the simple modifications or changes of the
present invention belong to the scope of the range of the
present invention, and the specific scope of the present
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invention may be apparent by the accompanying claims.

Claims

A shipincludnig a gas re-vaporizing system, the ship
comprising:

a ship body;

avaporizerwhichis arranged in an upper portion
of the ship body, and vaporizes liquefied gas
and supplies the vaporized liquefied gas to a
demander; and

a heat source supply apparatus which is ar-
ranged inside the ship body and supplies a heat
source to the vaporizer.

2. The ship of claim 1, further comprising:

at least one deck which vertically divides an in-
ternal space of the ship body.

3. The ship of claim 2, wherein the heat source supply

apparatus includes:

a heat source pump, which supplies the heat
source;

a seawater heat exchanger, which heat ex-
changes the heat source and seawater; and

a heat source circulation line, which is provided
with the heat source pump and the seawater
heat exchanger, and

the heat source pump and the seawater heat
exchanger are sectioned and disposed at an up-
per side or a lower side by the deck.

4. The ship of claim 3, further comprising:

a seawater pump, which supplies the seawater
to the seawater heat exchanger; and

a seawater line, in which the seawater flows and
which is provided with the seawater pump and
the seawater heat exchanger,

wherein the heat source circulation line is
formed to have a smaller diameter than a diam-
eter of the seawater line.

The ship of claim 4, wherein the seawater line has
one end, which is connected to a seawater inlet
formed on a lateral surface of the ship body, and the
other end, which is connected to a seawater outlet
formed on a lateral surface of the ship body, and
the heat source supply apparatus is disposed in a
section inside the ship body, in which the seawater
outlet is provided.

The ship of claim 4, wherein the seawater pump is
disposed at a stem side inside the ship body.
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7.

10.

1.

12.

13.

14.

15.

16.

24
The ship of claim 3, further comprising:

a steam heat exchanger, which heat exchanges
the heat source and steam,

wherein the heat source pump, the seawater
heat exchanger, or the steam heat exchanger
is sectioned and disposed at an upper side or a
lower side by the deck.

The ship of claim 7, further comprising:

a boiler, which generates the steam and is dis-
posed in an engine room inside the ship body;
and

a steam line, which connects the steam heat ex-
changer and the boiler so that the steam circu-
lates the steam heat exchanger and the boiler,
wherein the steam line is arranged inside a hull
formed in at least a part of a ship bottom of the
ship body.

The ship of claim 8, wherein the steam is heat-ex-
changed with the heat source next to the seawater.

The ship of claim 7, wherein the heat source supply
apparatus is manufactured in a module type so as
to include the heat source pump, the seawater heat
exchanger, or the steam heat exchanger.

The ship of claim 1, wherein the heat source supply
apparatus is disposed at a stem side inside the ship
body.

The ship of claim 1, wherein the heat source supply
apparatus is disposed at an internal side of the ship
body.

The ship of claim 12, wherein the heat source supply
apparatus is disposed on an lateral surface of an
engine room, which is disposed inside a stern of the
ship body.

The ship of claim 1, wherein the heat source is a
non-explosive refrigerant.

The ship of claim 14, wherein the heat source is gly-
col water.

The ship of claim 3, wherein the heat source supply
apparatus includes a pressure maintaining device,
which maintains a pressure of a heat source flowing
within the heat source circulation line, and
the pressure maintaining device maintains the pres-
sure of the heat source by using inert gas.
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