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[DESCRI PTI ON]
[I nvention Title]
APPARATUS FOR PRESSURI ZI NG DELI VERY OF LOW TEMPERATURE
LI QUEFI ED MATERI AL
[Techni cal Field]

The present invention relates to an apparatus for

pressurizing delivery of a lowtenperature |iquefied
material, and nore particularly, to an apparatus for
pressurizing delivery of a lowtenperature |iquefied

material, which can convert the |lowtenperature |iquefied
material into a high-pressure gas and easily deliver the
gas w thout causing changes in a conposition and flashing
phenonenon.

[Background Art]

Generally, pressurizing delivery of a |owtenperature
liquefied material for converting the |owtenperature
material into a liquid or a gas having higher pressure and
tenperature by pressurizing or heating the | owtenperature
liquefied material in order to supply the lowtenperature
liquefied material such as an LNG an LPG and the like to
a hi gh-pressure gas enpl oynent is demanded.

However, in the pressurizing delivery of the |ow
tenperature liquefied material according to the related art,
there are several problens.

First, in an apparatus 100 for pressurizing delivery
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of the lowtenperature liquefied material shown in FIG 1,
a pressure of the liquefied material is increased by a punp
120 and a tenperature thereof is increased by a
vapori zation heater 130, such that the liquefied material
iIs supplied to a fuel consum ng source 140.

In this case, in the apparatus 100 for pressurizing
delivery of the lowtenperature liquefied material, heat
penetrati on nmay be generated at a pipe 150 between a | ow
tenperature liquefied material tank 110 and the punp 120
due to the lowtenperature liquefied material. Due to the
heat penetration, a part of the |lowtenperature liquefied
material is evaporated wthin the pipe 150, such that
bubbles are generated in the |liquefied material and
nmechani cal damage to the punp 120 may be thus generat ed.

Second, the apparatus 100 for pressurizing delivery of
the lowtenperature liquefied nmaterial as shown in FIG 2
is an exanple designed to inprove the problemof FIG 1

The apparatus 100 for pressurizing delivery of the
| ow-tenperature liquefied material of FIG 2 has an
internmediate tank 160 further installed between the |ow
pressure liquefied material tank 110 and the punp 120 in
order to renove the bubbles in the liquefied material which
was the problem of FIG 1. The apparatus 100 for
pressurizing delivery of the Ilowtenperature |iquefied

material may renove the nost bubbles by the internediate
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tank 160 to thereby reduce risk of the danage to the punp
120, but has a disadvantage that the internediate tank 160
shoul d be additionally install ed.

Third, the apparatus 100 for pressurizing delivery of
the lowtenperature liquefied material as shown in FIG 3
is an exanpl e designed to inprove the problemof FIG 2.

The apparatus 100 for pressurizing delivery of the
| ow-tenperature liquefied material of FIG 3 heats the |ow
pressure liquefied material tank material 110 itself so
that the internediate tank 160 whi ch was the problemdue to
the apparatus 100 for pressurizing delivery of the |ow
tenperature liquefied material as shown in FIG 2 needs not
to be additionally install ed.

The apparatus 100 for pressurizing delivery of the
| ow-tenperature liquefied material increases the pressure
of the lowpressure liquefied material tank 110 itself
usi ng steam generated by heating the | ow pressure |iquefied
material tank 110. This nmethod has an advantage in that
the internediate tank 160 and the punp 120 need not to be
install ed as conpared to the apparatus 100 for pressurizing
delivery of the | owtenperature liquefied material shown in
FIG 2, but has a disadvantage in that since the pressure
in the large low pressure liquefied material tank 110 is
I ncr eased, cost for manufacturing the | ow pressure

liquefied material tank 110 is increased and the |eakage
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risk is increased.

Ther ef or e, a devel opnent of an apparatus for
pressurizing delivery of a Jlowtenperature |liquefied
mat eri al capabl e of solving the problens as descri bed above
and converting the lowtenperature material into a liquid
or a gas having higher pressure and tenperature by
pressurizing or heating the l|owtenperature |iquefied
material in order to supply the |lowtenperature |iquefied
material to a high-pressure gas enpl oynent is denanded.

In addition, the apparatus for pressurizing delivery
of the lowtenperature liquefied material as described
above has problens in that a conposition ratio of the gas
supplied to the consum ng source may be changed and t he gas
in the conposition having a high boiling point may be
accurmul ated in the apparatus for pressurizing delivery
according to the repetition of a process delivering a high-
pressure gas by the heating the consum ng source.

Particularly, a nethane gas having a relative |ow
boiling point is easily supplied to the high-pressure gas
consunming source, while butane having a relative high
boiling point is hardly transported and renai ns.

In addition, the change in the conposition ratio may
change net hane nunber of the high-pressure gas and cause a
knocki ng phenonmenon to the consumng source, thereby

degradi ng durability of the high-pressure enpl oynent.
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In the case of the heater according to the related art
used for heating the liquefied material or adjusting the
pressure of the liquefied material, quantity of heat used
for heating is all absorbed into a heater container, as it
is. The absorbed quantity of heat is discharged to a | ow
pressure |owtenperature and |iquefied material tank when a
new liquefied material is supplied from the |ow pressure
and lowtenperature |iquefied material tank. However,
since the change in the pressure of the |ow pressure and
| ow-tenperature liquefied material tank in a fuel gas
supplying systemis very inportant for safety reasons, the
introduction of the quantity of heat from the heater
descri bed above causes stability to degrade.

Therefore, a design of the heater having the quantity
of heat smaller than that of the related art is demanded in
order to enable the quantity of heat introduced to the | ow
pressure and |owtenperature liquefied material tank to be
reduced.

[Di scl osurel

[Techni cal Probl em]

An object of the present invention is to provide an
apparatus for pressurizing delivery of a |owtenperature
liquefied material capable of distributing heating capacity
by using a pressurizing part and a heat adjusting part,

converting the |lowtenperature liquefied naterial into a
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hi gh-pressure gas, and easily delivering the |ow
tenperature liquefied material by an adjustnent of a
suppl yi ng val ve and an adjusting val ve.

Particularly, an object of the present invention is
to provide an apparatus for pressurizing delivery of a | ow
tenperature liquefied nmaterial capable of preventing
changes in the conposition of the liquefied material in a
process of pressurizing and delivery of the liquefied
material w thout pressurizing a liquefied material tank
Itself.

In addition, an object of the present invention is to
provide an apparatus for pressurizing delivery of a |ow
tenperature liquefied material capable of preventing the
liquefied material or gas from being flow ng backward by
adjusting a pressure bal ance between the |iquefied materi al
tank and the pressurizing part using a pressure adjusting
part included therein.

Further, an object of the present invention is to
provide an apparatus for pressurizing delivery of a |ow
tenperature liquefied material capable of increasing
delivery efficiency of a high-pressure gas by formng N
connection pipes which is branched into a plurality of
connection pipes and by form ng the pressurizing parts, the
supplying valve, and the adjusting valve of a total nunber

of N so as to correspond to the respective connecti on pipes
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and easily adjusting a delivery anmount of the high-pressure
gas in consideration of a consumng type of a fuel
consumi ng sour ce.

[Techni cal Sol ution]

In one general aspect, an apparatus 1000 for
pressurizing delivery of a Jlowtenperature |liquefied
material converting the lowtenperature |liquefied materi al
into a gas form and supplying the converted gas formto a
fuel consum ng source 2000 includes: a liquefied materi al
tank 100 storing a |owtenperature and | ow pressure
liquefied material; a pressurizing part 200 including a
heating unit 250 to pressurize the |owtenperature and | ow
pressure liquefied material supplied from the Iliquefied
material tank 100; a heat adjusting part 300 adjusting a
hi gh-tenperature and high-pressure Jliquefied material
passing through the pressurizing part 200 to a necessary
tenperature and pressure of the fuel consum ng source 2000;
a connecting pipe 410 connecting the liquefied materi al
tank 100, the pressurizing part 200, the heat adjusting
part 300, and the fuel consumng source 2000 to one
another; a supplying valve 420 forned on the connecting
pi pe 410 connecting between the liquefied material tank 100
and the pressurizing part 200; an adjusting valve 430
formed on the connecting pipe 410 connecting between the

pressurizing part 200 and the heat adjusting part 300; and
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a pressure adjusting part 500 including a parallel pipe
connecting between the liquefied material tank 100 and the
pressurizing part 200, and a pressure balance valve 520
provi ded on the parallel pipe 510 and adjusting a pressure
to achieve pressure bal ance between the liquefied materi al
tank 100 and the pressurizing part 200.

The connecting pipe 410 connecting between the
liquefied material tank 100 and the heat adjusting part 300
may include first to N-th connecting pipes 411 to 41N, the
pressurizing part 200 may include first to Nth
pressurizing parts 201 to 20N installed on the first to N
th connecting pipes 411 to 41N, respectively, the supplying
val ve 420 may include first to Nth supplying valves 421 to
42N installed at front sides of the first to Nth
pressurizing parts 201 to 20N on the first to Nth
connecting pipes 411 to 41N, respectively, the adjusting
valve 430 may include first to N-th adjusting valves 431 to
43N installed at rear sides of the first to Nth
pressurizing parts 201 to 20N on the first to Nth
connecting pipes 411 to 41N, respectively, and the pressure
adjusting part 500 may adjust the pressure so that the
pressure bal ance between the liquefied material tank 100
and the first to Nth pressurizing parts 201 to 20N is
achi eved (where Nis an integer of 2 or nore).

The apparatus 1000 for pressurizing delivery of a
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| ow-tenperature liquefied material nmay further include:
first to NNth circulating lines 611 to 61N from which the
first to N-th connecting pipes 411 to 41N supplying the
liquefied material to the first to NNth pressurizing parts
201 to 20N are branched so as to circulate in the remaining
one of the first to Nth pressurizing parts 201 to 20N and
are again joined, and first to N-th circulating valves 621
to 62N provided on the first to NNth circulating lines 611
to 61N to adjust a circulating flow of the liquefied
mat eri al .

The apparatus 1000 for pressurizing delivery of a
| ow-tenperature liquefied material may further include a
hi gh-pressure punp 700 pressurizing the liquefied materi al
at the front side of the heat adjusting part 300 of the
connecting pi pe 410.

The apparatus 1000 for pressurizing delivery of a
| ow-tenperature liquefied material may further include an
auxiliary pressurizing part 800 provided between the
liquefied material tank 100 and the heat adjusting part 300
in parallel with the pressurizing part 200 by the branched
connecting pipe 410 and pressurizing the |owtenperature
and |owpressure liquefied material supplied from the
liquefied material tank 100 by having a high-pressure gas
supplying part supplying a high-pressure inert gas forned

therein, and wherein the |owtenperature and | ow pressure
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liquefied material transported fromthe liquefied materi al
tank 100 by an adjustnment of an auxiliary supplying valve
801 adjusting the flow of the liquefied material supplied
to the supplying valve 420 and the auxiliary pressurizing
part 800 may be selectively supplied to one of the
pressurizing part 200 and the auxiliary pressurizing part
800.

The auxiliary pressurizing part 800 may have a
plurality of first baffles 810 spaced in a height direction
provided therein and alternately extended from left and
right sides, respectively, such that the liquefied materi al
introduced into the auxiliary pressurizing part 800 flows
in a zigzag form

The apparatus 1000 for pressurizing delivery of a
| ow-tenperature liquefied material may further include an
over-cooling part 910 over-cooling the liquefied materi al
passi ng through the pressurizing part 200 or the auxiliary
pressurizing part 800 at a front side of the high-pressure
punp 700 of the connecting pipe 410.

The over-cooling part 910 may be connected to the
inside of the liquefied material tank 100 by a first
transport pipe 911, and the liquefied material supplied
t hrough the connecting pipe 410 may be heat-exchanged wth
the lowtenperature liquefied material supplied through the

first transport pipe 911 so as to be over-cool ed.



10

15

20

25

11

The apparatus 1000 for pressurizing delivery of a
| ow-tenperature liquefied material may further include a
second transport pipe 921 branched fromthe connecting pipe
410 connecting between the high-pressure punp 700 and the
heat adjusting part 300 and a second transport valve 922
provi ded on the second transport pipe 921.

The apparatus 1000 for pressurizing delivery of a
| ow-tenperature liquefied material nmay further include a
third transport pipe 931 branched from the connecting pipe
410 connecting between the heat adjusting part 300 and the
fuel consum ng source 2000 and a third transport valve 932
provided on the third transport pipe 931.

The apparatus 1000 for pressurizing delivery of a
| ow-tenperature liquefied material may further include a
plurality of second baffles 260 spaced in the inside of the
pressurizing part 200 in the height direction and
alternately extended from the left and right sides,
respectively.

The pressurizing part 200 may include: a pressure
contai ner 210 having a liquefied material injecting nozzle
211 connected to the connecting pipe 410 and spraying the
supplied Iliquefied material into the inside and a
di scharging part 212, an internal container 220 having an
opened one side, received in the pressure container 210,

and receiving the liquefied material therein, and an
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i nsul ati on supporter 221 supporting the internal container
220 to be spaced from the pressure container 210 so that
heat transfer from the pressure container 210 to the
i nternal container 220 is bl ocked.

The internal container 220 nmay be forned of a
material having a specific heat |ower than the pressure
cont ai ner 210.

The apparatus 1000 for pressurizing delivery of a
| ow-tenperature liquefied material may further include a
sensing wunit 230 neasuring a state of the [|iquefied
material received in the internal container 220.

The sensing unit 230 may include a thernocouple 231
provi ded outside the internal container 220 and measuring a
tenperature of the liquefied nmaterial received in the
i nternal container 220.

The sensing unit 230 may include a level control (LC
232 measuring a level of the liquefied material received in
the internal container 220.

The heating unit 250 may be included in the internal
cont ai ner 220, have a form of a heat exchanger 251 in which
a heating nmedium source having a relatively higher
tenperature than the liquefied material included in the
internal container 220 flows, and heat the Iliquefied
mat eri al by heat-exchanging the liquefied material wth the

heati ng medi um sour ce.
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The heating nedi um source may use steam or brine.

The heating unit 250 may be a heating line 221 in
which an internal heat source is heated by a power supply
222 and the heating line 221 is attached to the outside of
the internal container 220.

The heating unit 250 nmay include an inlet and an
outlet in comunication with the internal container 220 by
penetrating through the pressure container 210 so that the
liquefied material in the internal container 220 1is
circulated and heated to thereby heat the entire interna
container 220, a circulating path 256 in which the
liquefied material in the internal container 220 is
circulated by connecting between the inlet and the outlet,
and an external heat source 255 formed on the circulating
pat h 256.

The external heat source 255 may be in a form of the
heat exchanger 251 heating the liquefied material by heat-
exchangi ng the heating medium source having a relatively
hi gher tenperature than the Iliquefied material passing
through the <circulating path 256 wth the |Iiquefied
material and heat the liquefied material by heat-exchangi ng
the liquefied material with the heating nmedi um source.

The external heat source 255 nmay be in a form of an
el ectrical heater 252 using power.

The pressurizing part 200 may further include an
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external insulation material 240 provided outside the
pressure contai ner 210 and conducting the insulation.
[Advant ageous Effects]

Therefore, the apparatus for pressurizing delivery of
a lowtenperature liquefied material according to the
enbodi nrent of the present invention my distribute the
heating capacity by using the pressurizing part and the
heat adjusting part, convert the |lowtenperature |iquefied
material into the high-pressure gas, and easily deliver the
| ow-tenperature Iliquefied material by adjusting the
suppl yi ng val ve and the adjusting val ve.

Particularly, the apparatus for pressurizing delivery
of a lowtenperature liquefied material according to the
enbodi nent of the present invention nmay prevent changes in
conposition of the liquefied material in a process of
pressuri zing and delivery of the liquefied material wthout
pressurizing the liquefied nmaterial tank itself.

In addition, the apparatus for pressurizing delivery
of a lowtenperature |liquefied material according to the
enbodi nrent of the present invention my prevent the
liquefied material or gas from flowing backward by
adj usting pressure balance between the liquefied materia
tank and the pressurizing part using the pressure adjusting
part included therein.

Further, the apparatus for pressurizing delivery of a
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| ow-tenperature Iliquefied naterial according to the
enbodi nent of the present invention may increase delivery
efficiency of the high-pressure gas by form ng N connection
pipes which is branched into a plurality of connection
pi pes and by formng the pressurizing parts, the supplying
val ve, and the adjusting valve of a total nunber of N so as
to correspond to the respective connection pipes and easily
adjusting a delivery amount of the high-pressure gas in
consi deration of the consumng type of the fuel consum ng
sour ce.
[Description of Draw ngs]

The above and ot her objects, features and advant ages
of the present invention wll becone apparent from the
follow ng description of preferred enbodinents given in
conjunction with the acconpanying draw ngs, in which:

FIG 1 is a schematic view show ng an apparatus for
pressurizing delivery of a lowtenperature |iquefied
mat eri al according to the related art;

FIG 2 is a schematic view show ng anot her apparatus
for pressurizing delivery of a lowtenperature |iquefied
materi al according to the related art;

FIG 3 is a schematic view showng still another
apparatus for pressurizing delivery of a |owtenperature
liquefied material according to the related art;

FIGS. 4 to 13 are views showing first to tenth
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enbodi nent of an apparatus for pressurizing delivery of a
| ow-tenperature liquefied material according to the present
i nvention, respectively;

FIG 14 is a view show ng a pressurizing part of the
apparatus for pressurizing delivery of the |owtenperature
liquefied material according to the enbodinment of the
present invention; and

FIGS. 15 to 17 are views showi ng enbodinents of a
heating unit of the pressurizing part of the apparatus for
pressurizing delivery of the Ilowtenperature |iquefied
material according to the enbodinent of the present
I nvention.

[Detail ed Description of Main El enents]

1000: apparatus for pressurizing delivery of |ow
tenperature liquefied materi al

100: liquefied material tank

200: pressurizing part (201: first pressurizing part,
20N. N-th pressurizing part)

210: pressure contai ner 211: injecting nozzle

212: di schargi ng part

220: internal container

221: insul ating supporter 230: sensing unit

231: thernocoupl e 232: level control (LC)

240: external insulation materia

250: heating unit
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251:

253:

255:

260:

300:

410:

17

heat exchanger 252:
heating |line
external heat source
second baffle

heat adj usting part

connecting pipe (411:

41N N-th connecting pipe)

420:

supplying valve (421

42N: N-th supplying val ve)

430:

adjusting valve (431:

43N. N-the adjusting val ve)

500: pressure adjusting part

510:
611:
i ne

621:

el ectri cal

256:

254: power supply

heat er

circulating path

first connecting pipe,

first supplying valve,

first adjusting valve,

paral |l el pipe 520: pressure bal ance val ve

first circulating line 61N N-th

first circulating val ve

circul ating val ve

700:

800:

801:

810:

(i nert gas)

910:
921:

val ve

hi gh- pressure val ve

62N:

auxiliary pressurizing part

auxi liary supplying val ve

first baffle 820:

over-cooling part 911:

second transport pipe 922: second

circulating

N-th

openi ng and closing valve

first transport pipe

transport
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931: third transport pipe 932: third transport
val ve

2000: fuel consum ng source

[Best Model

Hereinafter, an apparatus 1000 for pressurizing
delivery of a lowtenperature |iquefied material according
to an exenplary enbodi nent of the present invention having
t he above-nentioned characteristics wll be described in
nore detail with reference to the acconpanyi ng draw ngs.

An apparatus 1000 for pressurizing delivery of a | ow
tenperature liquefied material according to an enbodi nent
of the present invention is configured to include a
liquefied material tank 100, a pressurizing part 200, a
heat adjusting part 300, a connecting pipe 410, a supplying
val ve 420, an adjusting valve 430, and a pressure adjusting
val ve 500.

Fi rst Enbodi nment

FIG 4 is a view showing a first enbodinment of the
present invention, where the |liquefied material tank 100 is
a tank in which a lowtenperature and | ow pressure
liquefied material is stored and the liquefied materi al
stored in the liquefied material tank 100 sequentially
passes through the pressurizing part 200 and the heat
adjusting part 300 through the connecting pipe 410 and is

transported to a fuel consum ng source 2000.
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The pressurizing part 200 includes a heating unit 250,
where the |owtenperature and |ow pressure liquefied
material supplied fromthe liquefied material tank 100 is
heated by the heating unit 250 and changed in a state to a
hi gh-tenperature and hi gh-pressure liquefied material.

The pressurizing part 200 is provided wth a
predeterm ned space in which the liquefied material is
st or ed, where the |owtenperature and | ow pressure
liquefied material is heated and pressurized by the heating
unit 250 and is converted into the high-tenperature and
hi gh-pressure liquefied materi al.

The first enbodinent (FIG 4) has shown an exanple
that the pressurizing part 200 heats the |liquefied materi al
by a heat nedium source supplied from an outside to an
i nsi de.

(The pressurizing part 200 nmay be fornmed in various
forms and a description thereof will be again described
bel ow. )

The heat adjusting part 300 has a configuration in
which the high-tenperature and high-pressure |I|iquefied
material passing through the pressurizing part 200 is
adjusted to a necessary tenperature and pressure of the
fuel consum ng source 2000, where the fuel consum ng source
2000 generally needs a gas state, such that the heat

adjusting part 300 nay convert the high-tenperature and
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hi gh-pressure liquefied material into a high-pressure gas
state using various nethods.

Al t hough FI G 4  does not show a detailed
configuration of the heat adjusting part 300, as an exanpl e,
the high-tenperature and high-pressure liquefied naterial
is transported to the inside of the heat adjusting part 300
and a steam having the tenperature higher than the high-
tenperature and high-pressure liquefied material is noved
from the outside, such that the high-tenperature and high-
pressure |iquefied material may be heat ed.

In addition, as the heat adjusting part 300, a unit
of heating using power may be used.

The supplying valve 420 has a configuration in which
it is formed at the connecting pipe 410 connecting between
the liquefied material tank 100 and the pressurizing part
200, where a flow of the liquefied material supplied from
the liquefied material tank 100 to the pressurizing part
200 is adjusted by opening and closing of the supplying
val ve 420.

The adjusting valve 430 has a configuration in which
it is formed at the connecting pipe 410 connecting between
the pressurizing part 200 and the heat adjusting part 300,
where a flow of the liquefied material supplied from the
pressurizing part 200 to the heat adjusting part 300 is

adj usted by opening and cl osing of the adjusting val ve 430.
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Al though FIG 4 shows an exanple of the connecting
pi pe 410 fornmed so that an upper side of the pressurizing
part 200 and the heat adjusting part 300 are connected, the
connecting pipe 410 nmay be connected to various positions.

The pressure adjusting part 500 has a configuration
adj usting pressure balance between the liquefied materia
tank 100 and the pressurizing part 200, and includes a
paral l el pipe 510 and a pressure bal ance val ve 520.

The parallel pipe 510 has a configuration connecting
the liquefied material tank 100 and the pressurizing part
200 separately from the connecting pipe 410 and the
pressure bal ance val ve 520 is provided on the parallel pipe
510 and adjusts the pressure to achieve the pressure
bal ance between the liquefied material tank 100 and the
pressuri zing part 200.

The pressure bal ance valve 520 adjusts the pressure
in the liquefied material tank 100 and the pressurizing
part 200 by an openi ng and cl osi ng operation thereof.

When adjusting the pressure balance between the
liquefied material tank 100 and the pressurizing part 200
by the operation of the pressure bal ance valve 520, the
supplying valve 420 and the adjusting valve 430 forned at
the connecting pi pe 410 connected to the liquefied materi al
tank 100 and the pressurizing part 200 need to be

mai ntai ned in a closed state.
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The pressure adjusting part 500 may maintain a flow
in which the liquefied material stored in the liquefied
material tank 100 is supplied to the pressurizing part 200,
the heat adjusting part 300, and the fuel consum ng source
2000 by preventing flow backward due to an internal
pressure change.

That is, in the apparatus 1000 for pressurizing
delivery of the lowtenperature liquefied nmaterial
according to the enbodi nent of the present invention, the
i nner pressure nmay be adjusted by the pressure adjusting
part 500 and the Iliquefied material nmay be easily
transported by adjusting the supplying valve 420 and the
adj usting val ve 430.

In addition, the apparatus 1000 for pressurizing
delivery of the lowtenperature liquefied nmaterial
according to the enbodinment of the present invention may
convert the lowtenperature and |ow pressure |iquefied
material into the high-pressure gas by sequentially passing
through the Ilowtenperature and |ow pressure |[|iquefied
material the pressurizing part 200 and the heat adjusting
part 300, and may supply the high-pressure gas to the fuel
consum ng source 2000.

That is, the apparatus 1000 for pressurizing delivery
of the lowtenperature liquefied material according to the

enbodi nent of the present invention does not directly
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pressurize the liquefied material tank 100, as a result,
does not need a pressure-resistant design of the |iquefied
material tank 100, and easily converts the |owtenperature
and |owpressure liquefied material into the high gas,
thereby making it possible to supply the high-pressure to
the fuel consum ng source 2000.

Second Enbodi nent

FIG 5 is a view showing a second enbodi nent of the
present invention, where the second enbodi nrent has the sane
configuration as the first enbodi nent, but shows an exanpl e
that the pressurizing part 200 has a first pressurizing
part 201 and a second pressurizing part 202.

Specifically, the second enbodi nrent shows an exanple
that the connecting pipe 410 connecting between the
liquefied material tank 100 and the heat adjusting part 300
is branched so as to include first and second connecting
pi pes 411 and 412, the pressurizing part 200 includes first
and second pressurizing parts 201 and 202 installed on the
first and second connecting pipes 411 and 412, respectively,
t he supplying val ve 420 includes first and second suppl yi ng
valves 421 and 422 installed at front sides of the first
and second pressurizing parts 201 and 202 on the first and
second connecting pipes 411 and 412, respectively, the
adjusting valve 430 includes first and second adjusting

val ves 431 and 432 installed at rear sides of the first and



10

15

20

25

24

second pressurizing parts 201 and 202 on the first and
second connecting pipes 411 and 412, respectively, and the
pressure adjusting part 500 adjusts the pressure so that
the pressure balance between the liquefied material tank
100 and the first and second pressurizing parts 201 and 202
i s achi eved.

In the second enbodinent of the present invention,
while the first pressurizing part 201 is operated, the
second pressurizing part 202 prepares the operation thereof,
such that the first pressurizing part 201 and the second
pressurizing part 202 are alternately operated, thereby
making it possible to increase an anmount of the gas
supplied to the fuel consumng source 2000 and to
conti nuously supply the high-pressure gas.

The apparatus 1000 for pressurizing delivery of the
| ow-tenperature liquefied material is not limted to the
exanple in which the two pressurizing parts 200 are forned
and may be configured so that the connecting pipe 410
connecting between the liquefied material tank 100 and the
heat adjusting part 300 includes first to N-th connecting
pi pes 411 to 41N, the pressurizing part 200 includes first
to Nth pressurizing parts 201 to 20N installed on the
first to N-th connecting pipes 411 to 41N, respectively,
the supplying valve 420 includes first to N-th supplying

val ves 421 to 42N installed at front sides of the first to
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N-th pressurizing parts 201 to 20N on the first to Nth
connecting pipes 411 to 41N, respectively, the adjusting
valve 430 includes first to Nth adjusting valves 431 to
43N installed at rear sides of the first to Nth
pressurizing parts 201 to 20N on the first to Nth
connecting pipes 411 to 41N, respectively, and the pressure
adjusting part 500 adjusts the pressure so that the
pressure bal ance between the liquefied material tank 100
and the first to Nth pressurizing parts 201 to 20N is
achi eved (where Nis an integer of 2 or nore).

Thi rd Enbodi ment

FIG 6 is a view showwng a third enbodi nent of the
present invention, where the third enbodi nent has the sane
configuration as the first enbodi nent, but shows an exanpl e
that the pressurizing part 200 has a first pressurizing
part 201 to a third pressurizing part 203.

That is, the third enbodi nent has a configuration in
whi ch three pressurizing parts 200 are forned, and shows an
exanple in which the connecting pipe 410 includes first to
third connecting pipes 411 to 413, the pressurizing part
200 includes first to third pressurizing parts 201 to 203,
the supplying valve 420 includes first to third supplying
val ves 421 to 423, the adjusting valve 430 includes first
to third adjusting valves 431 to 433, and the pressure

adjusting part 500 adjusts the pressure so that the
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pressure bal ance between the liquefied material tank 100
and the first to third pressurizing parts 201 to 203 is
achi eved.

In addition, the apparatus 1000 for pressurizing
delivery of the lowtenperature |iquefied mat eri al
according to the third enbodi nent of the present invention
further includes first to third circulating lines 611 to
613 from which the first to third connecting pipes 411 to
413 supplying the liquefied material to the first to third
pressurizing parts 201 to 203 are branched so as to
circulate in the remaining one of the first to third
pressurizing parts 201 to 203 and are again joined, and
first to third circulating valves 621 to 623 provided on
the first to third circulating lines 611 to 613 to adjust a
circulating flow of the liquefied nmaterial.

Specifically, in FIG 6, the first circulating line
611 is forned on the first connecting pipe 411 provided
with the first pressurizing part 201 so as to pass through
the third pressurizing part 203 and to then be again joined,
and the first circulating valve 621 is provided on the
first circulating line 611

In addition, the second circulating line 612 is
formed on the second connecting pipe 412 provided with the
second pressurizing part 202 so as to pass through the

first pressurizing part 201 and to then be again joined,
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and the second circulating valve 622 is provided on the
second circulating |ine 612.

In addition, the third circulating line 613 is forned
on the third connecting pipe 413 provided with the third
pressurizing part 203 so as to pass through the second
pressurizing part 202 and to then be again joined, and the
third circulating valve 623 is provided on the third
circulating line 613.

The third enbodi nent of the present invention is an
exanple in which the pressurizing part 200 includes the
first pressurizing part 201 to the third pressurizing part
203 and shows an exanple in which the first to third
circulating lines 611 to 613 and the first to third
circulating valves 621 to 623 are provided on the first to
third connecting pipes 411 to 413 provided with the first
to third pressurizing parts 201 to 203.

The apparatus 1000 for pressurizing delivery of the
| ow-tenperature liquefied material is not limted thereto,
and the first to third circulating lines 611 to 613 may be
variously forned.

In addition, when the pressurizing part 200 includes
the first to Nth pressurizing parts 201 to 20N, first to
N-th circulating lines 611 to 61N from which the first to
N-th connecting pipes 411 to 41N supplying the liquefied

material to the first to NNth pressurizing parts 201 to 20N
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are branched so as to circulate in the renaining one of the
first to NNth pressurizing parts 201 to 20N and are again
joined, and first to Nth circulating valves 621 to 62N
provided on the first to NNth circulating lines 611 to 61N
to adjust a circulating flow of the liquefied material may
be further included (where Nis an integer of 2 or nore).

As for the Iliquefied material tank 100, when the
pressure balance valve 520 is opened, the increased
pressure in the pressurizing part 200 affects the |iquefied
material tank 100, and when the increased pressure in the
pressurizing part 200 is relatively small, it my be
i gnored and when the increased pressure in the pressurizing
part 200 is very high, the pressure of the liquefied
material tank 100 may be continuously increased.

That is, the pressure in the liquefied material tank
100 nmay be increased by a continuous operation and the
liquefied material may not be snoothly supplied. Therefore,
the first to Nth circulating lines 611 to 61N and the
first to NNth circulating valves 621 to 62N are to prevent
t he above-nenti oned non-snooth supplying of the Iiquefied
mat eri al .

Specifically, the lowtenperature liquefied materi al
before being supplied to the pressurizing part 200
positioned adjacent to the liquefied material tank 100 is

indirectly heat-exchanged wth the Iliquefied materia
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(which is a high-tenperature and hi gh-pressure as conpared
to the lowtenperature |liquefied material) in the
pressurizing part 200 and is then supplied to the
pressurizing part 200, such that the pressure in the
pressurizing part 200 nay be decreased.

That is, the first to Nth circulating lines 611 to
61N and the first to Nth circulating valves 621 to 62N
change the flow of the liquefied naterial before the
openi ng of the pressure balance valve 520, such that the
liquefied material may be easily transported wthout
i ncreasing the pressure of the liquefied material tank 100.

Fourt h Enbodi nent

FIG 7 is a view showing a fourth enbodi nent of the
present invention, where the fourth enbodi mrent has the sane
configuration as the first enbodi nent, but shows an exanpl e
in which the heating unit 250 of the pressurizing part 200
I's positioned outside and the liquefied material is heated
and circul at ed.

The pressurizing part 200 may be fornmed to be long in
a vertical direction as shown in FIGS. 4 and 5 and may be
formed to be long in a horizontal direction as shown in FIG
7.

Moreover, FIG 7 shows an exanple in which a high-
pressure punp 700 is further provided at the front side of

the heat adjusting part 300 of the connecting pipe 410.
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The high-pressure punp 700 is a unit of secondarily
pressurizing the liquefied material passing through the
pressurizing part 200 before the supplying of the liquefied
material to the heat adjusting part 300.

That is, the apparatus 1000 for pressurizing delivery
of the lowtenperature liquefied material according to the
fourth enbodi nent of the present invention may convert the
| ow-tenperature liquefied material into a high-pressure gas
and easily deliver the gas wthout causing changes in a
conposition and flashing phenonenon by firstly pressurizing
the liquefied nmaterial through the pressurizing part 200
and secondarily pressurizing the liquefied material through
t he hi gh-pressure punp 700.

The flashing phenonmenon neans that the steam is
generated while a saturated liquefied material in the punp
is sprayed to a place at which the pressure of the
saturated liquefied material is lower than a saturated
pressure and the steam may cause nechani cal damage to the
hi gh- pressure punp 700 driven at a hi gh-speed.

Fi fth Enbodi nent

FIG 8 is a view showwing a fifth enbodi mnent of the
present invention, where the fifth enbodi nent has the sane
configuration as the fourth enbodinent, but shows an
exanple in which two pressurizing parts 200 are forned.

Specifically, the fifth enbodi nent shows an exanple
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that the connecting pipe 410 connecting between the
liquefied material tank 100 and the heat adjusting part 300
is branched so as to include the first and second
connecting pipes 411 and 412, the pressurizing part 200
includes the first and second pressurizing parts 201 and
202 installed on the first and second connecting pipes 411
and 412, respectively, the supplying valve 420 incl udes the
first and second supplying valves 421 and 422 installed at
the front sides of the first and second pressurizing parts
201 and 202 on the first and second connecting pipes 411
and 412, respectively, the adjusting valve 430 incl udes the
first and second adjusting valves 431 and 432 installed at
the rear sides of the first and second pressurizing parts
201 and 202 on the first and second connecting pipes 411
and 412, respectively, and the pressure adjusting part 500
adjusts the pressure so that the pressure bal ance between
the liquefied material tank 100 and the first and second
pressurizing parts 201 and 202 is achieved.

Si xt h Enbodi nent

FIG 9 is a view showing a sixth enbodiment of the
present invention, where the sixth enbodi nent has the sane
configuration as the fifth enbodi nent, but shows an exanpl e
in which an auxiliary pressurizing part 800 is further
provi ded.

The auxiliary pressurizing part 800 is provided in
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parallel with the pressurizing part 200 by the branched
connecting pipe 410 and is selectively supplied with the
| ow-tenperature and | ow pressure liquefied material.

The auxiliary pressurizing part 800 is provided
between the liquefied material tank 100 and the high-
pressure punp 700 and has a high-pressure gas supplying
part supplying a high-pressure inert gas forned therein to
pressurize the lowtenperature and |ow pressure |iquefied
material supplied fromthe |iquefied material tank 100.

The inert gas nay be a nitrogen gas and the high-
pressure gas supplying part my include an opening and
closing valve 820 for adjusting a flow of the supplied
hi gh- pressure gas.

The auxiliary pressurizing part 800 is provided in
parallel with the pressurizing part 200 by the branched
connecting pi pe 410.

In this case, the auxiliary pressurizing part 800 may
have a first baffle 810 provided therein, where the first
baffl e 810 prevents the high-pressure nitrogen gas and the
liquefied nmaterial from being mxed and sequentially
transports the liquefied material pressurized by the high-
pressure nitrogen gas.

The apparatus 1000 for pressurizing delivery of the
| ow-tenperature liquefied material 1is provided with a

plurality of first baffles 810 spaced in a height direction
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in the auxiliary pressurizing part 800 and alternately
extended fromleft and right sides, respectively, such that
the liquefied material introduced through the connecting
pi pe 410 flows in a zigzag form

As shown in FIG 9, the first baffle 810 is forned at
inner walls of both sides of the auxiliary pressurizing
part 800 in a horizontal direction, and has a configuration
which is spaced apart from each other in the height
direction to be provided in plural and alternately extended
fromleft and right sides.

Moreover, the first baffle 810 may be formed in a
pl an shape so as to divide the inside of the pressurizing
part 200 in the height direction and nay be formed in a
formin which the plan is divided in plural.

The apparatus 1000 for pressurizing delivery of the
| ow-tenperature Iliquefied naterial according to the
enbodi nent of the present invention may include a plurality
(N) of pressurizing parts 200 and is further provided with
the auxiliary pressurizing part 800, such that the |ow
tenperature liquefied rmaterial may be continuously
delivered, and particularly, when preparing the delivery of
the pressurizing part 200, the lowtenperature and | ow
pressure liquefied material may be pressurized and
transported through the auxiliary pressurizing part 800 and

since the reverse driving is possible, the [Iliquefied
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mat eri al may be continuously delivered.

Sevent h Enbodi nment

FIG 10 is a view showi ng a seventh enbodi nent of the
present invention, where the seventh enbodinent has the
sane configuration as the fifth enbodi mnent, but shows an
exanple in which an over-cooling part 910 is further
provi ded.

The over-cooling part 910 is a configuration over-
cooling the liquefied material passing through the
pressurizing part 200 or the auxiliary pressurizing part
800 at a front side of the high-pressure punp 700 of the
connecting pi pe 410.

The over-cooling part 910, which is a configuration
for over-cooling the Iliquefied material before being
supplied to the high-pressure punp 700 by a cooling source,
may prevent the bubble generation due to heat penetration
and nechani cal damage to the high-pressure punp 700 due to
the flashing phenonenon and nay further inprove overall
durability.

Particularly, the apparatus 1000 for pressurizing
delivery of the lowtenperature |iquefied mat eri al
according to the seventh enbodinent of the present
invention nmay use the |owtenperature and | ow pressure
liquefied material stored in the liquefied material tank

100 as the cooling source of the over-cooling part.
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To this end, the over-cooling part 910 is connected
to the inside of the liquefied material tank 100 by a first
transport pipe 911, and the liquefied nmaterial supplied
t hrough the connecting pipe 410 may be heat-exchanged wth
the lowtenperature and |ow pressure |iquefied naterial
supplied through the first transport pipe 911 and may be
over - cool ed.

In other words, the apparatus 1000 for pressurizing
delivery of the lowtenperature |iquefied mat eri al
according to the enbodi nent of the present invention uses
the over-cooling part 910 as the cooling source in which
the lowtenperature and |ow pressure |iquefied naterial
stored in the liquefied material tank 100 flows to thereby
over - cool the liquefied material, thereby having a
sinplified configuration without wasting energy.

Ei ght h Enbodi nent

FIG 11 is a view show ng an ei ghth enbodi nent of the
present invention, where the eighth enbodi nent has the sane
configuration as the seventh enbodinent, but shows an
exanpl e that a second transport pipe 921 branched from the
connecting pipe 410 connecting between the high-pressure
punp 700 and the heat adjusting part 300 and a second
transport valve 922 provided on the second transport pipe
921 are further provided.

Specifically, in the eighth enbodi nent of the present
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i nvention, the high-tenperature and hi gh-pressure |iquefied
material passing through the high-pressure punp 700 is
supplied to the pressurizing part 200 through the second
transport pipe 921 so as to be used as a piston gas.

In the eighth enbodinent of the present invention,
the high-tenperature and high-pressure liquefied material
or gas may be wused as the pressurizing source of the
pressurizing part 200 with the exception of a role as an
initial pressurizing source heating the pressurizing part
200, such that cost of operating the apparatus may be
decreased and the change in the gas conposition ratio nmay
further be prevented.

Ni nt h Enbodi nent

FIG 12 is a view showing a ninth enbodi nent of the
present invention, where the ninth enbodi nent has the sane
configuration as the eighth enbodinent, but shows an
exanple that a third transport pipe 931 branched from the
connecting pipe 410 connecting between the heat adjusting
part 300 and the fuel consum ng source 2000, and a third
transport valve 932 provided on the third transport pipe
931 are further provided.

In the ninth enbodi ment of the present invention as
shown in FIG 12, the high-tenperature and high-pressure
gas passing through the heat adjusting part 300 is supplied

to the pressurizing part 200 through the third transport
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pi pe 931 so as to be used as an additional piston gas.

Tent h Enbodi nent

FIG 13 is a view showing a tenth enbodi nent of the
present invention, where the tenth enbodi nent has the sane
configuration as the ninth enbodi nent, but shows an exanpl e
in which the pressurizing part 200 has a second baffle 260
further formed therein.

The second baffle 260 is forned simlar to the form
of the first baffle 810 of the auxiliary pressurizing part
800, and nore particularly, is spaced in the inside of the
pressurizing part 200 in +the height direction and
alternately forned to be extended from the left and right
si des, respectively.

That s, the pressurizing part 200 1is further
provided with the baffle 260, such that the 1liquefied
mat eri al may be nore easily pressurized. In the
configuration in which the second transport pipe 921 and
the second transport valve 922 are formed or the third
transport pipe 931 and the third transport valve 932 are
further forned, the effect as the piston gas pushing the
liquefied material may be further maxi m zed.

Ther ef or e, the apparatus 1000 for pressurizing
delivery of the lowtenperature liquefied mterial may
convert the lowtenperature and |ow pressure |iquefied

material into the high-pressure gas and easily deliver the
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gas, inprove durability by preventing changes in a
conposition and flashing phenonenon, and inprove the
efficiency by decreasing the driving energy.

Meanwhi | e, the apparatus 1000 for pressurizing
delivery of the lowtenperature |iquefied mat eri al
according to the enbodinent of the present invention is
configured so that the pressurizing part 200 includes a
pressure container 210, an internal container 220, and an
I nsul ati on supporter 221 (see FIG 14).

The pressure container 210, which is a basic body
formng the pressurizing part 200, is forned to include a
liquefied material injecting nozzle 211 connected to the
connecting pipe 410 and spraying the supplied |iquefied
material into the inside and a discharging part 212.

The internal container 220, which is in a form having
one side opened, is received in the pressure container 210
to thereby receive the liquefied material therein.

Meanwhile, the internal container 220 is a space
having the liquefied material received therein. In the
case in which the pressurizing part 200 is further provided
wth the second baffle 260, as shown in FIG 13, the second
baffle 260 is spaced in the height direction of the
internal container 220 and alternately formed to be
extended fromthe left and right sides, respectively.

In addition, the insulation supporter 221 supports
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the internal container 220 to be spaced from the pressure
contai ner so that heat transfer fromthe pressure container
210 to the internal container 220 is bl ocked.

In the case in which the pressurizing part 200
directly receives the liquefied material in the pressure
container 210, the liquefied material is heated and the
guantity of heat is directly transferred to the pressure
contai ner 210, such that the pressure container 210
accunul ates the quantity of heat and the heat is
transferred to the liquefied material tank, thereby making
it possible to increase the pressure.

In the present invention capable of solving the
above-nentioned problem the pressurizing part 200 includes
a separately internal <container 220 in the pressure
container 210 and the pressure container 210 and the
i nternal container 220 are disposed to be spaced apart from
each other by the insulating supporter 221, such that the

heat capacity stored in the pressure container 210 may be

m nim zed.
That is, in the apparatus 1000 for pressurizing
delivery of the lowtenperature |iquefied mat eri al

according to the enbodi nent of the present invention, even
when the liquefied nmaterial is heated in the pressurizing
part 200, the transfer of the quantity of heat thereof to

the pressure container 210 may be mexi mal |y prevent ed.
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Therefore, the pressurizing part 200 has a nminimzed
guantity of heat accunulated in the pressure contai ner 210,
thereby naking it possible to mnimze the quantity of heat
transferred to the liquefied material tank 100. Therefore,
a state maintenance in the liquefied material tank 100 is
much easier than the related art and ultimtely, the system
may be nore stably operated than the related art.

In order to further increase this effect (in order to
mnimze the quantity of heat accunulated in the pressure
cont ai ner 210), t he i nt er nal cont ai ner 220 IS
advant ageously forned of a material having a specific heat
| ower than the pressure container 210.

As a specific exanple, the pressure container 210 may
be fornmed of a stainless material and the internal
cont ai ner 220 may be formed of copper.

The insulation supporter 221 nmay mninize the direct
heat transfer due to conduction by spacing the interna
cont ai ner 220 fromthe pressure contai ner 210.

In this case, since heat conduction is generated
through the insulation supporter 221, in order to prevent
this problem the insulation supporter 221 has rigidity
enough to stably support the spaced interval between the
pressure container 210 and the internal container 220 and
is formed of a material having nuch | ower specific heat as

conpared to the containers.
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As a specific exanple of the material which nay be
used as the insulation supporter 221, the insulation
supporter 221 may be fornmed of plywood.

Mor eover, the pressurizing part 200 nay be confi gured
to further include an external insulation material 240
provi ded outside the pressure container 210 and conducting
the insulation. In this case, the external insulation
material 240 may be fornmed of a material such as
pol yur et hane, for exanple.

The pressurizing part 200 has a space between the
pressure container 210 and the internal container 220 by
the insulation supporter 221, such that other apparatuses
are further easily included in the space.

Therefore, the pressurizing part 200 may further
include a sensing unit 230 neasuring a state of the
liquefied material received in the internal container 220.

In this case, the sensing unit 230 my include a
t hernocouple 231 provided outside the internal container
220 and neasuring a tenperature of the liquefied materia
received in the internal container 220. 1In this case, the
thernocouple 231 is advantageously provided outside the
i nternal container 220 as shown in FIG 14 in order to
prevent danage which my be generated by directly
contacting the liquefied material .

In addition, the sensing unit 230 may include a |evel
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control (LC) 232 measuring a level of the liquefied
material received in the internal container 220.

As such, in the apparatus 1000 for pressurizing
delivery of the lowtenperature liquefied nmaterial
according to the enbodi nent of the present invention, the
pressurizing part 200 may easily neasure the tenperature,
the level, and the like of the liquefied material received
therein using the sensing unit 230 such as the thernocouple
231 the LC 232, and the like. Therefore, the system may
further efficiently be operated by accurately detecting the
state of the liquefied naterial.

Mor eover, the apparatus 1000 for pressuri zi ng
delivery of the Jlowtenperature liquefied nmaterial
according to the enbodinent of the present invention may
use various fornms of heating units 250 and these are shown
in FIGS. 15 to 17.

A heating unit 250 shown in FIG 15 shows a form of
the heat exchanger 251 in which a heating nedium source
having a relatively higher tenperature than the |iquefied
material included in the internal container 220 fl ows.

In this case, the heating unit 250 of the formof the
heat exchanger 251 heats the liquefied material by heat-
exchanging the liquefied material with the heating medi um
source. As the heating nmedium source, steam or brine may

be used.
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FIG 16 shows a form of another heating unit 250 of
the pressurizing part 200 of the apparatus 1000 for
pressurizing delivery of the Ilowtenperature |iquefied
material according to the enbodinent of the present
I nvention.

In the exanple shown in FIG 16, the heating unit 250,
which is in a formof an electrical heater 220 provided in
the heater, is configured to include a heating line 221 and
a power supply 222.

The heating line 221 is advantageously included to be
attached to the outside of the internal container 220 as
shown in FIG 16.

The exanple described above nmay sinplify the system
by formng the heating unit 250 in the form of the
el ectri cal heater 220. In addition, the punp for
circulating the heating nmedium source needs not to be used
and cost consuned to heat the liquefied material may also
be decreased. The specific exanple will be described as
fol |l ows.

LNGlL --> Heater --> LN&

(lbar, -161.5C, H -5929) (AH=5329-4804=525KJ/ Kg)
(6bar, -120T, H -4804)

In the case in which the |lowtenperature |iquefied
material is an LNG about 525kJ/kg is required for

manufacturing the high-pressure gas LN& by heating the
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liquefied material LNGL in the |owtenperature and |ow
pressure |iquefied mterial tank 100. In addition

assumng that a supply flow rate of the LNG is 2.1t/h,
el ectrical energy of a total of 291.66kW is consuned.
Calculating this based on 70 won per 1kW, it nmay be
appreci ated that about 20,000 won per hour is consuned for
liquefying the LNG That is, it may be confirmed that the
case of directly heating using electricity is nmuch nore
econom cal as conpared to the energy consumed for operating
the punp for circulating the heating nedi um source.

Moreover, the heating line 221 is advantageously
provided at a |ower portion of the outside of the internal
contai ner 220 anong the outside regions of the interna
cont ai ner 220.

In the case in which the heating |ine 221 is provided
to surround the entire internal container 220, since
portions in which unnecessary heating is performed nmay be
generated when an internal |level of the internal container
220 beconmes |lower, the heating line 221 is advantageously
provi ded outside the internal container 220, particularly,
a | ower region thereof.

FIG 17 shows an exanple of another heating unit 250
of the pressurizing part 200 of the apparatus 1000 for
pressurizing delivery of the Ilowtenperature |iquefied

material according to the enbodinent of the present
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i nventi on.

The exanple shown in FIG 17 shows a form in which
the heating unit 250 is provided outside the pressurizing
part 200, where the heating unit 250 is fornmed to include
an inlet and an outlet in conmmunication with the interna
cont ai ner 220 by penetrating through the pressure container
210 so that the Iliquefied material 1in the internal
container 220 is circulated and heated to thereby heat the
entire internal container 220, a circulating path 256 in
which the liquefied material in the internal container 220
is circulated by connecting between the inlet and the
outlet, and an external heat source 255 fornmed on the
circulating path 256.

The external heat source 255, which is in a form of
the heat exchanger 251 heating the liquefied material by
heat - exchanging the heating nedium source having a
relatively higher tenperature than the liquefied materia
passi ng through the circulating path 256 with the Iiquefied
material, may use a form heating the liquefied material by
heat - exchanging the liquefied material with the heating
medi um sour ce.

In this case, the form of the heat exchanger 251 may
be formed in a form of a general heat exchanger 251 in
which the liquefied material flows in the inside thereof

and the heating nediumsource flows in the outside thereof,
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formed in a form of a heterogeneous heat exchanger 251 in
whi ch het erogeneous fluids flow the inside therein to heat-
exchange with each other, or the like, and nay be fornmed in
any form wi thout departing fromthe technical sprit of the
present invention.

In addition, the external heating source 255, which
is in a formof the electrical heater 220 using power, nay
be fornmed to directly heat the liquefied material passing
through the circul ati ng path 256.

O course, the form of the external heat source 255
is not limted to the foregoi ng exanpl es, but may be forned
in any form as long as the external heat source 255
provi ded on the circulating path 256 may heat the |iquefied
mat eri al .

As shown in FIG 17, in the case in which the heating
unit 250 is forned in a form having the heat source, the
heating unit 250 may be nodified and practiced in a form
desired by the designer and there is no need to worry about
t he | eakage probl em regardl ess of any heating nethod used.

The pressuri zi ng appar at us accordi ng to t he
enbodi nrent of the present invention includes two or nore
connecting pipes 410 transporting a |owtenperature and
| ow-pressure liquefied mterial stored in a liquefied
material tank 100 and connected to each other in parallel;

and a pressurizing part 200 each provided on the two or
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nore connecting pipes 410 and including a heating unit 250
to pressurize the |owtenperature and | ow pressure
liquefied material supplied from the Iliquefied material
tank 100, and the liquefied tank 110, the connecting pipe
410, the heating unit 250, and the pressurizing part 20
configuring the pressurizing apparatus has the above-
menti oned characteristics and a description thereof wll be
omtted. The present invention is not limted to the
above-nentioned exenplary enbodi nents but may be variously
applied, and may be variously nodified by those skilled in
the art to which the present invention pertains wthout
departing fromthe gist of the present invention clained in

the cl ai ns.
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[CLAI MB]
[ aim1]

An apparatus for pressurizing delivery of a |ow
tenperature liquefied rmaterial converting the |ow
tenperature liquefied material into a gas form and
supplying the converted gas formto a fuel consuni ng source,
t he apparatus conpri si ng:

a liquefied material tank storing a |owtenperature
and | ow pressure liquefied materi al;

a pressurizing part including a heating unit to
pressurize the lowtenperature and |ow pressure |iquefied
material supplied fromthe liquefied material tank; and

a connecting pipe connecting the liquefied materi al
tank, the pressurizing part, and the fuel consum ng source

t o one anot her.

[ aim 2]

The apparatus for pressurizing delivery of a |ow
tenperature liquefied material of claim 1, further
conprising a pressure adjusting part including a parallel
pi pe connecting between the liquefied material tank and the
pressurizing part, and a pressure bal ance val ve provi ded on
the parallel pipe and adjusting a pressure to achieve
pressure bal ance between the liquefied material tank and

the pressurizing part.
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[A ai m 3]

The apparatus for pressurizing delivery of a |ow
tenperature liquefied rmaterial of claim 2, further
conpri si ng:

a heat adjusting part adjusting a high-tenperature
and high-pressure liquefied material passing through the
pressurizing part to a necessary tenperature and pressure
of the fuel consum ng source;

a supplying valve forned on the connecting pipe
connecting between the liquefied material tank and the
pressurizing part; and

an adjusting valve fornmed on the connecting pipe
connecting between the pressurizing part and the heat

adj usting part.

[Cl ai m 4]

The apparatus for pressurizing delivery of a |ow
tenperature liquefied material of claim3, wherein

t he connecting pipe connecting between the |iquefied
material tank and the heat adjusting part includes first to
N-th connecting pi pes,

the pressurizing part includes first to Nth
pressurizing parts installed on the first to Nth

connecting pi pes, respectively,
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the supplying valve includes first to Nth supplying
valves installed at front sides of the first to Nth
pressurizing parts on the first to N-th connecting pipes,
respectively,

the adjusting valve includes first to N-th adjusting
valves installed at rear sides of the first to Nth
pressurizing parts on the first to N-th connecting pipes,
respectively, and

the pressure adjusting part adjusts the pressure so
that the pressure balance between the liquefied materi al
tank and the first to Nth pressurizing parts is achieved

(where Nis an integer of 2 or nore).

[A ai m5]

The apparatus for pressurizing delivery of a |ow
tenperature liquefied rmaterial of claim 4, further
conpri si ng:

first to NNth circulating lines from which the first
to N-th connecting pipes supplying the liquefied nmaterial
to the first to NNth pressurizing parts are branched so as
to circulate in the remaining one of the first to Nth
pressurizing parts and are again joined, and

first to Nth circulating valves provided on the
first to Nth circulating lines to adjust a circul ating

flow of the liquefied material.
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[A ai m 6]

The apparatus for pressurizing delivery of a |ow
tenperature liquefied rmaterial of claim 3, further
conprising a high-pressure punp pressurizing the |iquefied
material at the front side of the heat adjusting part of

t he connecti ng pi pe.

[ aim7]

The apparatus for pressurizing delivery of a |ow
tenperature liquefied rmaterial of claim 6, further
conprising an auxiliary pressurizing part provided between
the liquefied material tank and the heat adjusting part in
parallel wth the pressurizing part by the branched
connecting pipe and pressurizing the |owtenperature and
| ow- pressure liquefied material supplied fromthe |iquefied
material tank by having a high-pressure gas supplying part
supplying a high-pressure inert gas forned therein, and

wherein t he | owt enper at ure and | ow pressure
liquefied material transported fromthe liquefied materi al
tank by an adjustnent of an auxiliary supplying valve
adjusting the flow of the liquefied material supplied to
the supplying valve and the auxiliary pressurizing part is
selectively supplied to one of the pressurizing part and

the auxiliary pressurizing part, and
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the auxiliary pressurizing part has a plurality of
first baffles spaced in a height direction provided therein
and alternately extended from left and right sides,
respectively, such that the liquefied material introduced

into the auxiliary pressurizing part flows in a zigzag form

[A ai m 8]

The apparatus for pressurizing delivery of a |ow
tenperature liquefied material of claim 7, further
conprising an over-cooling part over-cooling the |iquefied
material passing through the pressurizing part or the
auxiliary pressurizing part at a front side of the high-
pressure punp of the connecting pipe, and

wherein the over-cooling part is connected to the
inside of the liquefied nmaterial tank by a first transport
pipe, and the liquefied material supplied through the
connecting pipe is heat-exchanged wth the |owtenperature
liquefied material supplied through the first transport

pi pe so as to be over-cool ed.

[Cl ai m 9]
The apparatus for pressurizing delivery of a |ow
tenperature liquefied rmaterial of claim 7, further
conprising a second transport pipe branched from the

connecting pipe connecting between the high-pressure punp
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and the heat adjusting part and a second transport valve

provi ded on the second transport pipe.

[A ai m 10]

The apparatus for pressurizing delivery of a |ow
tenperature liquefied rmaterial of claim 9, further
conprising a third transport pipe branched from the
connecting pipe connecting between the heat adjusting part
and the fuel consum ng source and a third transport valve

provided on the third transport pipe.

[Caim11]

The apparatus for pressurizing delivery of a |ow
tenperature liquefied material of claim 10, further
conprising a plurality of second baffles spaced in the
i nside of the pressurizing part in the height direction and
alternately extended from the left and right sides,

respectively.

[Caim12]

The apparatus for pressurizing delivery of a |ow
tenperature liquefied material of any one of clainms 1 to 11,
wherein the pressurizing part includes:

a pressure container having a liquefied material

injecting nozzle connected to the connecting pipe and
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spraying the supplied liquefied material into the inside
and a di scharging part,

an internal container having an opened one side,
received in the pressure container, and receiving the
liquefied material therein, and

an insulation supporter supporting the interna
container to be spaced fromthe pressure container so that
heat transfer from the pressure container to the interna

contai ner is bl ocked.

[Cl ai m 13]
The apparatus for pressurizing delivery of a |ow
tenperature liquefied material of claim 12, wherein the
internal container is fornmed of a material having a

specific heat |ower than the pressure container.

[C ai m 14]
The apparatus for pressurizing delivery of a |ow
tenperature liquefied material of claim 12, further
conprising a sensing wunit neasuring a state of the

liquefied material received in the internal container.

[C ai m 15]
The apparatus for pressurizing delivery of a |ow

tenperature liquefied material of claim 14, wherein the
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sensing unit includes a thernocouple provided outside the
internal container and neasuring a tenperature of the

liquefied material received in the internal container.

[C ai m 16]

The apparatus for pressurizing delivery of a |ow
tenperature liquefied material of claim 14, wherein the
sensing unit includes a level control (LC) neasuring a
|l evel of the liquefied material received in the internal

cont ai ner.

[Caim17]

The apparatus for pressurizing delivery of a |ow
tenperature liquefied material of claim 14, wherein the
heating unit is included in the internal container, has a
form of a heat exchanger in which a heating nedi um source
having a relatively higher tenperature than the |iquefied
material included in the internal container flows, and
heats the |liquefied material by heat-exchanging the

liquefied material with the heating nmedi um source.

[C ai m 18]
The apparatus for pressurizing delivery of a |ow
tenperature liquefied material of claim 17, wherein the

heati ng medi um source uses steam or brine.
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[A ai m19]

The apparatus for pressurizing delivery of a |ow
tenperature liquefied material of claim 14, wherein the
heating unit is a heating line in which an internal heat
source is heated by a power supply and the heating line is

attached to the outside of the internal container.

[C ai m 20]

The apparatus for pressurizing delivery of a |ow
tenperature liquefied material of claim 14, wherein the
heating unit includes an inlet and an outlet in
communi cation with the internal container by penetrating
through the pressure container so that the |I|iquefied
material in the internal container is circulated and heated
to thereby heat the entire internal cont ai ner, a
circulating path in which the liquefied material in the
internal container is circulated by connecting between the
inlet and the outlet, and an external heat source formed on

the circul ating path.

[ ai m21]
The apparatus for pressurizing delivery of a |ow
tenperature liquefied material of claim 20, wherein the

external heat source is in a form of the heat exchanger
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heating the liquefied material by heat-exchanging the
heating nmedium source having a relatively higher
tenperature than the liquefied material passing through the
circulating path with the liquefied material and heats the
liquefied material by heat-exchanging the [|iquefied

material with the heating nmedi um source.

[Cl ai m 22]
The apparatus for pressurizing delivery of a |ow
tenperature liquefied material of claim 20, wherein the
external heat source is in a form of an electrical heater

usi ng power.

[C ai m 23]

The apparatus for pressurizing delivery of a |ow
tenperature liquefied material of claim 12, wherein the
pressurizing part further includes an external insulation
material provided outside the pressure container and

conducting the insul ation.

[C ai m 24]
A pressurizing apparatus, conprising:
two or nore connecting pipes transporting a |ow
tenperature and | ow pressure liquefied naterial stored in a

liquefied material tank to the fuel consum ng source and
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connected to each other in parallel; and

a pressurizing part each provided on the two or nore
connecting pipes and including a heating unit to pressurize
the lowtenperature and |ow pressure |iquefied material

supplied fromthe liquefied material tank.



