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Description

BACKGROUND

1. Field of the Invention

[0001] The present invention relates to an oil loading
apparatus and an oil carrier including the same, and more
particularly, to an oil loading apparatus capable of pre-
venting occurrence of volatile organic compounds (VOC)
when loading oil in a storage tank, and an oil carrier in-
cluding the same.

2. Description of the Related Art

[0002] In land or maritime crude oil production facilities,
crude oil storage facilities, crude oil carriers, etc., oil such
as crude oil, petroleum, liquefied gas, and other mineral
liquid cargo is stored in a storage tank, and due to the
temperature or pressure change within the storage tank,
volatile organic compounds (VOC) which are gaseous
elements are filled on the upper part of the storage tank.
[0003] Such volatile organic compounds may be gen-
erated in the process of loading oil in the storage tank.
When loading oil from a supply pipe to the storage tank,
an excessive pressure drop may occur in the process
where oil drops, and due to such a pressure drop, oil is
evaporated, and thereby volatile organic compounds are
generated.
[0004] Volatile organic compounds contain various or-
ganic compounds such as methane, propane, butane,
and ethane, and they are harmful to human bodies and
when discharged to the air, they become causes of smog,
thereby causing air pollution.
[0005] Specifically, volatile organic compounds are
highly mobile in the air, cause smell, are potentially toxic
and carcinogenic, and form ozone by photochemically
reacting with nitric oxide and other compounds, and thus
environmental pollution by such volatile organic com-
pounds is drawing special attention. Further, when such
volatile organic compounds are discharged to the air,
such amount of oil is lost. Hence, it is needed to reduce
the generation of the volatile organic compounds when
loading oil.
[0006] As a background technology of the present in-
vention, the method and equipment in the loading column
as disclosed in a patent literature has a transverse cross-
section of a loading column wider than that of a supply
pipe and has a spiral downward flow pattern as crude oil
is moved.
[0007] According to the conventional technology, a
loading column having a transverse cross-section rela-
tively wider than that of the supply pipe is needed, and
thus a lot of space for installation is required in order to
install the loading column. US 3,419,107 discloses a
manifold and muffler arrangement. US 821,828 discloses
a muffler for exhaust of a heat-engine, wherein noise is
suppressed and no measurable difference in back pres-

sure is reached by first guiding exhaust gas through sev-
eral perforated partitions. KR 2011/0139890 A discloses
a device to reduce the generation of volatile organic com-
pound by improving the drop line extending from the in-
side to the lower part of the cargo tank of a crude-oil
carrier. JP362033596U shows an oil loading apparatus
which prevents the generation of crude oil gas by using
impellers installed in the middle part of the drop line.

SUMMARY

[0008] The present invention provides an oil loading
apparatus capable of preventing occurrence of volatile
organic compounds (VOC) when loading oil in a storage
tank, and an oil carrier including the same.
[0009] In accordance with an aspect of the present in-
vention, an oil loading apparatus which is connected to
a supply pipe and loads oil in a storage tank includes: a
loading pipe which is connected to the supply pipe and
disposed in a vertical direction in the inside of the storage
tank; and a pressure drop module which is connected to
a lower end of the loading pipe and induces a pressure
drop of the oil discharged from the loading pipe, wherein
the pressure drop module includes: a pressure drop pipe
which is connected to the lower end of the loading pipe;
multi-hole orifices which are disposed in a transverse di-
rection in an inside of the pressure drop pipe; and a T-
shaped branch pipe which includes a vertical pipe, one
end of which is communication with the lower end of the
pressure drop pipe and the other end of which is closed,
and a horizontal pipe, which is in communication with the
vertical pipe and which is disposed separately from the
other end of the vertical pipe by a predetermined dis-
tance, while extending in the transverse direction from
one sidewall of the vertical pipe.
[0010] A plurality of multi-hole orifices may be disposed
separately from each other in the inside of the pressure
drop pipe.
[0011] The orifices may open and close the inside of
the pressure drop pipe according to rotation.
[0012] The pressure drop module may be disposed on
an upper part of the orifices and may further include a
mesh part which is installed in the transverse direction
in the inside of the pressure drop pipe, and the mesh part
may include a plurality of mesh networks which are
stacked in multi layers in the inside of the loading pipe
so that meshes are crossed.
[0013] The pressure drop module may further include
a cylindrical chamber to which the horizontal pipe is con-
nected and which has a diameter larger than the diameter
of the pressure drop pipe, in which the horizontal pipe
may be connected to the upper end of the cylindrical
chamber in a tangential direction so that the oil, which
flows out of the horizontal pipe, spirally flows along the
inner wall of the chamber.
[0014] The pressure drop module may be prepared in
the lower part of the inside of the chamber and may further
include a static mixer which mixes oil which is filled in the
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lower part of the inside of the chamber.
[0015] The chamber may include: an upper plate of a
round shape; a cylindrical body part which has a size
corresponding to an outline of the upper plate so that the
upper plate is coupled to the upper end, in which a cou-
pling hole to which the horizontal plate is connected is
formed in the sidewall, and which has a diameter larger
than the diameter of the loading pipe; and a lower plate
which has a size corresponding to the lower outline of
the cylindrical body part, which is connected to the lower
outline of the cylindrical body part, and which has a dis-
charge hole to which the oil is discharged.
[0016] A plurality of pressure drop modules may be
connected to the lower part.
[0017] The oil loading apparatus may further include:
a discharge pipe which is connected to the connected to
the discharge hole; a bypass line which connected the
discharge pipe with the loading pipe in order to bypass
the pressure drop module; and a value installed in the
bypass line.
[0018] In accordance with another aspect of the
present invention, an oil carrier includes: a ship body; a
storage tank which is prepared inside the ship body and
where oil, which flows in from a supply pipe, is loaded;
and the oil loading apparatus described above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The above and other features and advantages
of the present invention will become more apparent by
describing in detail preferred embodiments thereof with
reference to the attached drawings in which:

FIG. 1 illustrates an oil loading apparatus according
to a first embodiment of the present invention.
FIG. 2 is a sectional view taken along A-A line of
FIG. 1.
FIG. 3 is a sectional view taken along B-B line of
FIG. 1.
FIG. 4 is a sectional view taken along C-C line of
FIG. 1.
FIG. 5 is an exploded perspective view of a pressure
drop module of FIG. 1.
FIG. 6 illustrates an opening and closing structure
of an orifice of an oil loading apparatus according to
a first embodiment of the present invention.
FIG. 7 illustrates an oil loading apparatus according
to a second embodiment of the present invention.
FIG. 8 illustrates an oil loading apparatus according
to a third embodiment of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0020] The present invention can be modified in vari-
ous manners and may have various embodiments, and
in this specification, some embodiments will be described
with reference to drawings. However, the present inven-
tion is not limited to the embodiments described here and

may include all conversions, equivalents and substitutes
within the scope of the ideas and technologies of the
present invention. When it appears that the specification
description on already known related technologies, the
detailed description will be omitted here.
[0021] Hereinafter, embodiments of an oil loading ap-
paratus according to the present invention will be de-
scribed in detail with reference to the attached drawings.
Here, the same reference numerals refer to the same
elements, and thus redundant description for the same
elements is omitted.
[0022] FIG. 1 illustrates an oil loading apparatus ac-
cording to a first embodiment of the present invention,
FIG. 2 is a sectional view taken along A-A line of FIG. 1,
FIG. 3 is a sectional view taken along B-B line of FIG. 1,
FIG. 4 is a sectional view taken along C-C line of FIG. 1,
FIG. 5 is an exploded perspective view of a pressure drop
module of FIG. 1, and FIG. 6 illustrates an opening and
closing structure of an orifice of an oil loading apparatus
according to a first embodiment of the present invention.
[0023] FIGS. 1 to 5 illustrate a ship body 10, a storage
tank 12, a supply pipe 14, a loading pipe 18, a pressure
drop pipe 20, a flange 22, a mesh part 24, a first orifice
26, a second orifice 27, a chamber 28, a third orifice 29,
a vertical pipe 30, a horizontal pipe 32, a T-shaped branch
pipe 34, a pressure drop module 36, a discharge pipe
38, mesh networks 40 and 42, holes 46 and 50, an upper
plate 52, a cylindrical body part 54, a coupling hole 55,
a lower plate 56, a discharge hole 58, a static mixer 60,
a vapor process line 64, and a spiral flow 66.
[0024] The oil loading apparatus according to the
present embodiment is connected to the supply pipe 14
and loads oil in the storage tank 12. The oil loading ap-
paratus includes: a loading pipe 18 which is connected
to the supply pipe 14 and disposed in the vertical direction
in the inside of the storage tank 12; and a pressure drop
module 36 which is connected to the lower end of the
loading pipe 18 and induces a pressure drop of the oil
discharged from the loading pipe 18, in which the pres-
sure drop module 36 includes: a pressure drop pipe 20
which is connected to the lower end of the loading pipe
18; multi-hole orifices 26, 27, and 29 which are disposed
in the transverse direction in the inside of the pressure
drop pipe 20; and a T-shaped branch pipe 34 which in-
cludes a vertical pipe 30, one end of which is communi-
cation with the lower end of the pressure drop pipe 20
and the other end of which is closed, and a horizontal
pipe 32, which is in communication with the vertical pipe
30 and which is disposed separately from the other end
of the vertical pipe 30 by a predetermined distance, while
extending in the transverse direction from one sidewall
of the vertical pipe 30.
[0025] Here, oil includes crude oil, petroleum, liquefied
gas, and other mineral liquid cargo from which volatile
organic compounds may be generated due to a temper-
ature or pressure change.
[0026] The oil loading apparatus according to the
present embodiment may be installed in the storage tank
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12 which is prepared in the ship body 10 of the oil carrier
and prevent generation of volatile organic compounds
when loading oil in the storage tank 12.
[0027] The storage tank may be included in land or
maritime crude oil production facilities, crude oil storage
facilities, crude oil carriers, etc., and in the present em-
bodiment, the storage tank prepared in the ship body 10
of the oil carrier will be described.
[0028] The supply pipe 14 may be disposed on the
upper part of the storage tank 12 in the horizontal direc-
tion, and through which oil flows into the storage tank 12
from the outside. When the storage tank 12 is prepared
in the ship body 10 of the oil carrier, the supply pipe 14
is connected to the oil storage tank 12 of the oil producing
area so that the oil may be supplied to the storage tank
12 of the oil carrier.
[0029] The loading pipe 18 is connected to the supply
pipe 14 and is vertically disposed in the insider of the
storage tank 12. The upper end of the loading pipe 18
may be connected to the supply pipe 14 so as to be sup-
plied oil.
[0030] The pressure drop module 36 is connected to
the lower end of the loading pipe 18 and includes a pres-
sure drop of oil which is discharged from the loading pipe
18. The pressure drop module 36 may include the fol-
lowing configuration which increases resisting force
against the oil flow so as to cause a pressure drop.
[0031] The oil, which passes through the loading pipe
18 and the pressure drop module 36, may flow into the
storage tank 12 through the discharge pipe 38.
[0032] Here, the pressure drop may mean a pressure
difference between one point of a pipe where a fluid like
oil flows and one point of another flow.
[0033] The pressure drop module 36 may include: a
pressure drop pipe 20 which is connected to the lower
end of the loading pipe 18; multi-hole orifices 26, 27, and
29 which are disposed in the transverse direction in the
inside of the pressure drop pipe 20; and a T-shaped
branch pipe 34 which includes a vertical pipe 30, one end
of which is communication with the lower end of the pres-
sure drop pipe 20 and the other end of which is closed,
and a horizontal pipe 32, which is in communication with
the vertical pipe 30 and which is disposed separately
from the other end of the vertical pipe 30 by a predeter-
mined distance, while extending in the transverse direc-
tion from one sidewall of the vertical pipe 30.
[0034] Further, the pressure drop module 36 may be
disposed on the upper part of the orifices 26, 27, and 29,
and may further include the mesh part 24 which is in-
stalled in the inside of the pressure drop pipe 20 in the
transverse direction. The mesh part 24 may include a
plurality of mesh networks 40 and 42 which are multi-
stacked in the inside of the loading pipe 18 so that meshes
are crossed.
[0035] The pressure drop pipe 20 may have substan-
tially the same inside diameter and may be connected to
the lower end of the loading pipe 18 by the flange 22.
The orifices 26, 27, and 29 and the mesh networks 40

and 42 are combined in the transverse direction so as to
induce a pressure drop of oil which flows in from the load-
ing pipe 18. For example, the generation of the volatile
organic compounds in the loading pipe 18 may be re-
duced by maintaining the pressure inside the loading pipe
18 higher than the saturated pressure of oil by adjusting
the amount of the pressure drop in the pressure drop
module 36.
[0036] Referring to FIG. 2, the mesh part 42 includes
mesh networks 40 and 42 which are multi-stacked inside
the pressure drop pipe 20. The mesh networks 40 and
42 may be disposed away along the longitudinal direction
of the pressure drop pipe 20 so as to be multi-stacked.
The mesh networks 40 and 42 may be arranged in a
single layer according to the amount of pressure drop
induction. The external outline of the mesh networks 40
and 42 is formed and fixed according to the inner circum-
ference of the pressure drop pipe 20.
[0037] Here, the stacked number or the mesh size of
the mesh networks 40 and 42 may be determined in con-
sideration of the influence according to the amount of
flow in the rated driving operation condition and the level
change of the oil of the storage tank.
[0038] The flow may be accelerated by the gravity
when the oil flows downward along the loading pipe 18,
but the pressure drop may be induced as the speed is
reduced by the mesh networks 40 and 42 of the mesh
part 24.
[0039] Hence, the flow section of the pressure drop
pipe 20 in the installation location in the mesh networks
40 and 42 is relatively smaller than the flow section of
the loading pipe 18 due to the mesh networks 40 and 42,
and thus the pressure drop may be partly induced as the
oil passes through the mesh networks 40 and 42.
[0040] The pressure inside the loading pipe may be
maintained constant by adjusting the amount of the pres-
sure drop in the pressure drop module 36.
[0041] The orifices 26, 27, and 29 have a plate shape
having a plurality of holes 46 and 50. The number, size,
and shape of the holes 46 and 50 may be determined
according to the amount of the pressure drop. Further,
the orifices 26, 27, and 29 may be disposed away along
the longitudinal direction inside the pressure drop pipe
20 and a plurality of orifices 26, 27, and 29 may be in-
stalled. The present embodiment presents a form where
three orifices, which are the first orifice 26, the second
orifice 27, and the third orifice 29, are installed in the
pressure drop pipe 20.
[0042] The first orifice 26 and the second orifice 27 are
disposed away by a predetermined distance and are ar-
ranged in the horizontal direction toward the longitudinal
direction of the pressure drop pipe 20. Further, the third
orifice 29, which is arranged to be slant in the transverse
direction toward the longitudinal direction of the pressure
drop pipe 20, may be interposed between the first orifice
26 and the second orifice 27. The outlines of the first
orifice 26, the second orifice 27, and third orifice 29 may
be configured to fixed at the inner wall of the pressure
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drop pipe 20 or to open and close the inside of the pres-
sure drop pipe 20 according to the rotation. The third
orifice 29, which is arranged to be slant, may enhance
the pressure drop efficiency by increasing the contact
area of oil which passes through the orifice.
[0043] The design parameters of the orifices such as
the number of orifices, the distance between orifices, the
number, shape, and size of holes 46 and 50 may be de-
termined in consideration of the amount of the flow in the
rated operation condition and the level change of the oil
of the storage tank 12.
[0044] In particular, if the type or size of the oil carrier
is determined, the time and amount, which is needed in
loading oil, may be determined, and accordingly, the de-
sign parameters of the orifices may be determined within
the scope of expecting the reduction of the volatile or-
ganic compounds.
[0045] That is, when the time and amount, which is
needed in loading oil, is changed according to the change
of the oil carrier, the existing design parameters may be
changed so that the existing orifices may be substituted
by the orifices having the changed design parameters,
thereby easily adjusting the reduction performance of the
volatile organic compounds. Further, when the reid vapor
pressure (RVP) is changed, the design parameters of
the orifices may be changed so as to reduce the gener-
ation of the volatile organic compounds.
[0046] Further, the orifices 26, 27, and 29 may be con-
figured to open or close the inside of the pressure drop
pipe 20 according to the rotation. Referring to FIG. 5, in
the state where the orifice 26 of a round plate shape is
arranged in a horizontal direction in the inside of the pres-
sure drop pipe 20, the inside of the pressure drop pipe
20 may be opened or closed as the round plate is rotated
on the central line of the round plate. That is, if the orifice
26 of the round plate shape is rotated in a horizontal
direction toward the longitudinal direction of the pressure
drop pipe 20, the inside of the pressure drop pipe 20 is
closed, and if the orifice 26 of the round plate shape is
rotated in the same direction as the longitudinal direction
of the pressure drop pipe 20, the inside of the pressure
drop pipe 20 is opened. Further, even in the state the
pressure drop pipe 20 is closed by the orifice 26, oil is
moved through the hole 46 of the orifice.
[0047] In the case of the third orifice 29, the orifice 29
of an oval shape is arranged in the pressure drop pipe
20, and in this case, the pressure drop pipe 20 may be
opened or closed by rotating the third orifice 29.
[0048] If the oil flows into the storage tank 12 and is
filled up to a certain height, the pressure inside the load-
ing pipe 18 may increase, and if the pressure of the load-
ing pipe 18 increases, the total head of the pump at the
land side for supplying oil to the storage tank 12 increas-
es, and thus the pumping efficiency may be lowered, and
thus the pressure drop may be decreased by opening
the inside of the pressure drop pipe 20 by rotating the
orifices 26, 27, and 29.
[0049] The T-shaped branch pipe 34 includes a vertical

pipe 30, one end of which is communication with the lower
end of the pressure drop pipe 20 and the other end of
which is closed, and a horizontal pipe 32, which is in
communication with the vertical pipe 30 and which is dis-
posed separately from the other end of the vertical pipe
30 by a predetermined distance. The flowing direction of
the oil, which passes through the pressure drop pipe 20,
may be changed from the vertical flow to the horizontal
flow through the T-shaped branch pipe 34. At this time,
the horizontal pipe 32 is disposed away from the closed
other end of the vertical pipe 30 by a predetermined dis-
tance to be connected to the vertical pipe 30, and thus
oil is filled up to the height of the lower end of the hori-
zontal pipe 32 at the lower end inside the vertical pipe
30. The oil, which fills the inner lower end of the vertical
pipe 30, absorbs the impact of the oil which vertically
drops after passing through the pressure drop pipe 20.
As such, the wear and vibration noise of the pipe, which
may be generated due to the oil’s direct impact on the
inner wall of the pipe, may be reduced, the vertically drop-
ping oil and the oil’s gaseous elements may be mixed so
as to absorb the gaseous elements.
[0050] The distance between the other end of the ver-
tical pipe 30 and the horizontal pipe 32 determines the
amount of oil which is filled in the lower part of the vertical
pipe 30, and thus the distance may be variously changed
according to the amount of impact of the falling oil.
[0051] The pressure drop module 36 may include a
cylindrical chamber 38 to which the vertical pipe 32 is
connected and which has a diameter larger than the di-
ameter of the pressure drop pipe 20. Further, the hori-
zontal pipe 32 may be connected to the upper end of the
cylindrical chamber 28 in the tangential direction so that
the oil, which flows out of the horizontal pipe 32, contacts
the inner wall of the chamber 28 and spirally flows 66. In
detail, the chamber 28 has a cylindrical upper plate 52
and a lower plate 56 which includes a coupling hole 55
which has a size corresponding to the outline of the upper
plate 52, the sidewall of which the horizontal plate 32 is
connected to, has a cylindrical body part 54 having a
diameter larger than the diameter of the loading pipe 18
and a discharge hole 58 which has the size correspond-
ing to the outline of the lower part of the cylindrical body
part 54, is connected to the outline of the lower part of
the cylindrical body part 54, and has a discharge hole 58
to which oil is discharged.
[0052] The chamber 28 is made of materials which can
resist the vapor pressure of the volatile organic com-
pounds which are generated in the inside of the chamber
28, all parts except the coupling hole 55 and the dis-
charge hole 58 are closed, and a safety valve and a vapor
process line 64 may be provided.
[0053] The installation location of the vapor process
line 64 may vary depending on the ship, and thus FIG. 6
merely illustrates an example.
[0054] The horizontal pipe 32 of the T-shaped branch
pipe 34 is connected to the upper end of the chamber 28
in the tangential direction. As such, the oil, which flows
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out through the horizontal pipe 32, flows along the inner
wall of the chamber 28, and the oil, which flows in in the
influence of the inertial force and gravity, spirally flows
66, and the vapor of the volatile organic compounds,
which are generated at this time, may be collected at the
central part of the chamber 28.
[0055] When the amount of gaseous elements or vapor
of oil, which is collected in the chamber 28, increases,
the pressure of the chamber 28 further increases, and
thereby the generation of vapor may be further prevented
or the vapor may be melted in the flowing oil.
[0056] Further, the pressure drop module 36 is pre-
pared in the lower part of the inside of the chamber 28,
and may further include a static mixer 60, which mixes
oil which is being filled in the lower part of the inside of
the chamber 28.
[0057] The static mixer 60 mixes the oil which flows
down along the inner wall of the chamber 28, thereby
reducing the size of the bubbles of the gaseous elements
contained in the oil. Anything having a structure capable
of reducing the size of the vapor of the gaseous elements
contained in the oil by mixing the oil which flows down
along the inner wall of the chamber 28 may be a static
mixer 60.
[0058] A discharge pipe 38 is connected to the dis-
charge hole 58 of the chamber 28, and oil is discharged
to the outside of the chamber 28 through the discharge
pipe 38. The discharge pipe 38 may be disposed close
to the floor of the storage tank 12 or may be connected
to the distribution pipe of the oil within the storage tank 12.
[0059] Further, the loading pipe 18, the pressure drop
pipe 20, and the T-shaped branch pipe 34 may be inte-
grally formed according to a design.
[0060] Hereinafter, a method of operating an oil loading
apparatus according to the present embodiment will be
described.
[0061] Referring to FIG. 1, the oil, which is flown
through the supply pipe 14 and the loading pipe 18, pass-
es through the mesh part 24 and multi-hole orifices 26,
27, and 29. At this time, the pressure drop may occur
while passing through the mesh part 24 or the multi-hole
orifices 26, 27, and 29, and the flowing direction may be
changed through the T-shaped branch pipe 34, thereby
reaching up to the coupling hole 55 of the chamber 28.
[0062] The oil, which flows into the chamber 28 through
the coupling hole 55 by the pressure drop, spirally flows
66 along the inner wall of the chamber 28 in the influence
of the inertial force and gravity. Further, the gaseous el-
ements of oil, which may be generated in the process of
passing through the multi-hole orifices, may be collected
in the center of the chamber 28. Likewise, the gaseous
elements of the oil, which is collected in the center of the
chamber 28, may increase the inner pressure of the
chamber 28.
[0063] When the inner pressure of the chamber 28 in-
creases, the back pressure of the loading pipe 18 in-
creases, and thereby the total pressure at the inside of
the oil loading apparatus according to the present em-

bodiment increases, and thus the generation of volatile
organic compounds in the oil may be further reduced.
[0064] FIG. 7 illustrates an oil loading apparatus ac-
cording to a second embodiment of the present invention.
FIG. 7 illustrates a ship body 10, a storage tank 12, a
supply pipe 14, a loading pipe 18, a pressure drop module
36, and a discharge pipe 38.
[0065] The oil loading apparatus according to the
present embodiment is the same as that in the first em-
bodiment except that a plurality pressure drop modules
36 are arranged in order.
[0066] The pressure drop module 36, which is ar-
ranged at the uppermost part, is connected to the lower
end of the loading pipe 18, and a plurality of pressure
drop modules 36 may be arranged in order by connecting
the discharge pipe 38 of the pressure drop module 36
which is arranged at the upper part with the pressure
drop pipe of the pressure drop module 36 which is ar-
ranged at the lower part.
[0067] According to this installation, negative influenc-
es which may occur when rapidly reducing the pressure
drop in one pressure drop module and negative influenc-
es that the hydrostatic head of the land pump may in-
creases in proportion to the increase of the accumulated
height of oil in the storage tank 12 may be reduced.
[0068] FIG. 8 illustrates an oil loading apparatus ac-
cording to a third embodiment of the present invention.
FIG. 8 illustrates a ship body 10, a storage tank 12, a
supply pipe 14, a loading pipe 18, a pressure drop module
36, a discharge pipe 38, a bypass line 68, and a value 70.
[0069] The oil loading apparatus according to the
present embodiment may be the same as that in the first
and second embodiments except the bypass line 68 and
the valve 70 which are installed around the pressure drop
module 36.
[0070] In the third embodiment, the bypass line 68,
which connects the discharge pipe 38 with the loading
pipe 18, may be installed in order to bypass the pressure
drop module 36, and the valve 70, which opens and clos-
es the bypass line 68, may be installed in the middle of
the bypass line 68.
[0071] When the bypass line 68 and the valve 70 are
applied to the second embodiment, the bypass line 68
and the value 70 may be respectively installed to bypass
each pressure drop module 36.
[0072] The bypass line 68 may prevent an excessive
hydrostatic head increase of the land pump by allowing
the whole or part of the oil to bypass the pressure drop
module 36 when the pressure of the loading pipe exces-
sively increase as the orifice included in the pressure
drop module 36 is not opened.
[0073] Further, when the hydrostatic head of the land
pump excessively increases as the pressure drop mod-
ule 36 in the first and second embodiments is installed,
the bypass line 68 may prevent the excessive increase
of the hydrostatic head of the land pump by allowing the
whole or part of the oil to bypass the pressure drop mod-
ule 36.
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[0074] An oil loading apparatus and an oil carrier in-
cluding the same according to an embodiment of the
present invention may present generation of volatile or-
ganic compounds when loading oil in a storage tank.
[0075] The embodiments of the present invention have
been described with reference to the attached drawings,
but it will be understood by one of ordinary skill in the art
that the present invention can be performed in other spe-
cific forms without changing the technical ideas and es-
sential features of the present invention. For example,
one of ordinary skill in the art can execute the present
invention in a form which is not clearly disclosed in the
embodiments of the present application by changing the
material or size of each component or combining or sub-
stituting embodiments, but this is still within the scope of
the present invention. Hence, all embodiments described
above are examples and should not be understood as
limitative, and it should be understood that such modified
embodiments are included in the technical ideas dis-
closed in the claims of the present invention.

Claims

1. An oil loading apparatus which is connected to a sup-
ply pipe (14) and loads oil in a storage tank (12), the
oil loading apparatus comprising:

a loading pipe (18) which is connected to the
supply pipe (14) and disposed in a vertical di-
rection in the inside of the storage tank (12); and
a pressure drop module which is connected to
a lower end of the loading pipe (18) and induces
a pressure drop of the oil discharged from the
loading pipe (18),
wherein the pressure drop module comprises:

a pressure drop pipe (20) which is connect-
ed to the lower end of the loading pipe (18);
multi-hole orifices (26, 27, 29) which are dis-
posed in a transverse direction in an inside
of the pressure drop pipe (20);
wherein the said orifices (26, 27, 29) are
shaped as plates;
and a T-shaped branch pipe (34) which in-
cludes a vertical pipe (30), one end of which
is communication with the lower end of the
pressure drop pipe (20) and the other end
of which is closed, and a horizontal pipe
(32), which is in communication with the ver-
tical pipe (30) and which is disposed sepa-
rately from the other end of the vertical pipe
by a predetermined distance, while extend-
ing in the transverse direction from one side-
wall of the vertical pipe (30), wherein the oil
loading apparatus is provided such that the
orifices (26, 27, 29) open and close the in-
side of the pressure drop pipe (20) accord-

ing to rotation of said orifices.

2. The oil loading apparatus of claim 1, wherein a plu-
rality of multi-hole orifices (26, 27, 29) are disposed
separately from each other in the inside of the pres-
sure drop pipe (20).

3. The oil loading apparatus of claim 1, wherein the
pressure drop module is disposed on an upper part
of the orifices (26, 27, 29) and further includes a
mesh part (24) which is installed in the transverse
direction in the inside of the pressure drop pipe (20),
wherein the mesh part (24) includes a plurality of
mesh networks (40, 42) which are stacked in multi
layers in the inside of the loading pipe (18) so that
meshes are crossed.

4. The oil loading apparatus of claim 1, wherein the
pressure drop module further comprises a cylindrical
chamber (28) to which the horizontal pipe (32) is con-
nected and which has a diameter larger than the di-
ameter of the pressure drop pipe (20), wherein the
horizontal pipe (32) is connected to the upper end
of the cylindrical chamber (28) in a tangential direc-
tion so that the oil, which flows out of the horizontal
pipe (32), spirally flows (66) along the inner wall of
the chamber (28).

5. The oil loading apparatus of claim 4, wherein the
pressure drop module is prepared in the lower part
of the inside of the chamber (28) and further includes
a static mixer (60) which mixes oil which is filled in
the lower part of the inside of the chamber (28).

6. The oil loading apparatus of claim 4, wherein the
chamber comprises:

an upper plate (52) of a round shape;
a cylindrical body part (54) which has a size cor-
responding to an outline of the upper plate (52)
so that the upper plate (52) is coupled to the
upper end, in which a coupling hole (55) to which
the horizontal pipe (32) is connected is formed
in the sidewall, and which has a diameter larger
than the diameter of the loading pipe (18); and
a lower plate (56) which has a size correspond-
ing to the lower outline of the cylindrical body
part (54), which is connected to the lower outline
of the cylindrical body part (54), and which has
a discharge hole (58) to which the oil is dis-
charged.

7. The oil loading apparatus of claim 6, further compris-
ing:

a discharge pipe (38) which is connected to the
discharge hole (58);
a bypass line (68) which connected the dis-

11 12 



EP 2 868 567 B1

8

5

10

15

20

25

30

35

40

45

50

55

charge pipe (38) with the loading pipe (18) in
order to bypass the pressure drop module; and
a valve (70) installed in the bypass line (68).

8. An oil carrier comprising:

a ship body (10);
a storage tank (12) which is prepared inside the
ship body (10) and where oil, which flows in from
a supply pipe (14), is loaded; and
an oil loading apparatus according to one of
claims 1 to 7.

Patentansprüche

1. Ölladevorrichtung, die mit einem Versorgungsrohr
(14) verbunden ist und Öl in einen Lagertank (12)
lädt, wobei die Ölladevorrichtung umfasst:

ein Laderohr (18), das mit dem Versorgungsrohr
(14) verbunden und in vertikaler Richtung im In-
neren des Lagertanks (12) angeordnet ist; und
ein Druckabsenkmodul, das mit einem unteren
Ende des Laderohres (18) verbunden ist und
einen Druckabfall des aus dem Laderohr (18)
abgegebenen Öls induziert,
wobei das Druckabsenkmodul umfasst:

ein Druckabsenkrohr (20), das mit dem un-
teren Ende des Laderohrs (18) verbunden
ist;
Mehrlochdüsen (26, 27, 29), die in Quer-
richtung im Inneren des Druckabsenkroh-
res (20) angeordnet sind;
wobei die Düsen (26, 27, 29) als Platten
ausgebildet sind; und
ein T-förmiges Abzweigrohr (34), das ein
vertikales Rohr (30), dessen eines Ende mit
dem unteren Ende des Druckabsenkrohres
(20) in Verbindung steht und dessen ande-
res Ende geschlossen ist, und ein horizon-
tales Rohr (32) umfasst, das mit dem verti-
kalen Rohr (30) in Verbindung steht und das
durch einen vorbestimmten Abstand ge-
trennt von dem anderen Ende des vertika-
len Rohres angeordnet ist, während es sich
in Querrichtung von einer Seitenwand des
vertikalen Rohres (30) aus erstreckt,

wobei die Ölladevorrichtung so vorgesehen ist,
dass die Düsen (26, 27, 29) das Innere des
Druckabsenkrohres (20) in Entsprechung zur
Drehung der Düsen öffnen und schließen.

2. Ölladevorrichtung nach Anspruch 1, wobei eine Viel-
zahl von Mehrlochdüsen (26, 27, 29) getrennt von-
einander im Inneren des Druckabsenkrohres (20)

angeordnet sind.

3. Ölladevorrichtung nach Anspruch 1, wobei das
Druckabsenkmodul in einem oberen Teil der Düsen
(26, 27, 29) angeordnet ist und ferner ein Gitterteil
(24) aufweist, das in Querrichtung im Inneren des
Druckabsenkrohres (20) installiert ist, wobei das Git-
terteil (24) eine Vielzahl von Gitternetzen (40, 42)
aufweist, die in mehreren Schichten im Inneren des
Laderohres (18) gestapelt sind, so dass sich die Git-
ter kreuzen.

4. Ölladevorrichtung nach Anspruch 1, wobei das
Druckabsenkmodul ferner eine zylindrische Kam-
mer (28) aufweist, mit der das horizontale Rohr (32)
verbunden ist und die einen Durchmesser aufweist,
der größer ist als der Durchmesser des Druckabsen-
krohrs (20), wobei das horizontale Rohr (32) mit dem
oberen Ende der zylindrischen Kammer (28) in einer
tangentialen Richtung verbunden ist, so dass das
Öl, das aus dem horizontalen Rohr (32) ausströmt,
spiralförmig entlang der Innenwand der Kammer
(28) fließt (66).

5. Ölladevorrichtung nach Anspruch 4, wobei das
Druckabsenkmodul im unteren Teil des Inneren der
Kammer (28) vorbereitet ist und ferner einen stati-
schen Mischer (60) aufweist, der Öl mischt, das in
den unteren Teil des Inneren der Kammer (28) gefüllt
wird.

6. Ölladevorrichtung nach Anspruch 4, wobei die Kam-
mer umfasst:

eine obere Platte (52) mit einer runden Form;
ein zylindrisches Gehäuseteil (54), das eine
Größe aufweist, die einer Kontur der oberen
Platte (52) entspricht, so dass die obere Platte
(52) mit dem oberen Ende gekoppelt ist, in dem
ein Kupplungsloch (55), mit dem das horizontale
Rohr (32) verbunden ist, in der Seitenwand aus-
gebildet ist, und das einen Durchmesser auf-
weist, der größer ist als der Durchmesser des
Laderohrs (18); und
eine untere Platte (56), die eine der unteren Kon-
tur des zylindrischen Gehäuseteils (54) entspre-
chende Größe aufweist und die mit der unteren
Kontur des zylindrischen Gehäuseteils (54) ver-
bunden ist, und die eine Auslassöffnung (58)
aufweist, zu der das Öl abgelassen wird.

7. Ölladevorrichtung nach Anspruch 6, ferner umfas-
send:

ein Auslassrohr (38), das mit der Auslassöff-
nung (58) verbunden ist;
eine Umgehungsleitung (68), die das Auslass-
rohr (38) mit dem Laderohr (18) verbindet, um
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das Druckabsenkmodul zu umgehen; und
ein Ventil (70), das in der Umgehungsleitung
(68) installiert ist.

8. Ölfrachter, umfassend:

einen Schiffskörper (10);
einen Lagertank (12), der im Inneren des
Schiffskörpers (10) vorbereitet ist und in den Öl,
welches aus einem Versorgungsrohr (14) ein-
strömt, geladen wird; und
eine Ölladevorrichtung nach einem der Ansprü-
che 1 bis 7.

Revendications

1. Appareil de chargement de pétrole qui est raccordé
à un tuyau d’alimentation (14) et charge du pétrole
dans une cuve de stockage (12), l’appareil de char-
gement de pétrole comprenant :

un tuyau de chargement (18) qui est raccordé
au tuyau d’alimentation (14) et disposé dans une
direction verticale à l’intérieur de la cuve de stoc-
kage (12) ; et
un module de chute de pression qui est raccordé
à une extrémité inférieure du tuyau de charge-
ment (18) et induit une chute de pression du
pétrole évacué depuis le tuyau de chargement
(18),
dans lequel le module de chute de pression
comprend :

un tuyau de chute de pression (20) qui est
raccordé à l’extrémité inférieure du tuyau
de chargement (18) ;
des orifices multitrous (26, 27, 29) qui sont
disposés dans une direction transversale
dans un intérieur du tuyau de chute de pres-
sion (20) ;
dans lequel lesdits orifices (26, 27, 29) sont
en forme de plaques ; et
un tuyau de dérivation en forme de T (34)
qui comporte un tuyau vertical (30), dont
une extrémité est en communication avec
l’extrémité inférieure du tuyau de chute de
pression (20) et dont l’autre extrémité est
fermée, et un tuyau horizontal (32), qui est
en communication avec le tuyau vertical
(30) et qui est disposé séparément de
l’autre extrémité du tuyau vertical d’une dis-
tance prédéterminée, tout en s’étendant
dans la direction transversale depuis une
paroi de côté du tuyau vertical (30),

dans lequel
l’appareil de chargement de pétrole est prévu

de sorte que les orifices (26, 27, 29) ouvrent et
ferment l’intérieur du tuyau de chute de pression
(20) selon une rotation desdits orifices.

2. Appareil de chargement de pétrole selon la reven-
dication 1, dans lequel une pluralité d’orifices multi-
trous (26, 27, 29) sont disposés séparément les uns
les autres dans l’intérieur du tuyau de chute de pres-
sion (20).

3. Appareil de chargement de pétrole selon la reven-
dication 1, dans lequel le module de chute de pres-
sion est disposé sur une partie supérieure des orifi-
ces (26, 27, 29) et comporte en outre une partie
maillée (24) qui est installée dans la direction trans-
versale dans l’intérieur du tuyau de chute de pres-
sion (20), dans lequel la partie maillée (24) comporte
une pluralité de réseaux maillés (40, 42) qui sont
empilés en de multiples couches dans l’intérieur du
tuyau de chargement (18) de sorte que des mailles
soient croisées.

4. Appareil de chargement de pétrole selon la reven-
dication 1, dans lequel le module de chute de pres-
sion comprend en outre une chambre cylindrique
(28) à laquelle le tuyau horizontal (32) est raccordé
et qui a un diamètre plus grand que le diamètre du
tuyau de chute de pression (20), dans lequel le tuyau
horizontal (32) est raccordé à l’extrémité supérieure
de la chambre cylindrique (28) dans une direction
tangentielle de sorte que le pétrole, qui sort du tuyau
horizontal (32), s’écoule en spirale (66) le long de la
paroi intérieure de la chambre (28).

5. Appareil de chargement de pétrole selon la reven-
dication 4, dans lequel le module de chute de pres-
sion est préparé dans la partie inférieure de l’intérieur
de la chambre (28) et comporte en outre un mélan-
geur statique (60) qui mélange le pétrole qui est ver-
sé dans la partie inférieure de l’intérieur de la cham-
bre (28).

6. Appareil de chargement de pétrole selon la reven-
dication 4, dans lequel la chambre comprend :

une plaque supérieure (52) de forme ronde ;
une partie de corps cylindrique (54) qui a une
taille correspondant à un contour de la plaque
supérieure (52) de sorte que la plaque supérieu-
re (52) soit couplée à l’extrémité supérieure,
dans laquelle un trou de couplage (55) auquel
le tuyau horizontal (32) est raccordé est formé
dans la paroi de côté, et qui a un diamètre plus
grand que le diamètre du tuyau de chargement
(18) ; et
une plaque inférieure (56) qui a une taille cor-
respondant au contour inférieur de la partie de
corps cylindrique (54), qui est raccordée au con-
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tour inférieur de la partie de corps cylindrique
(54), et qui a un trou d’évacuation (58) vers le-
quel le pétrole est évacué.

7. Appareil de chargement de pétrole selon la reven-
dication 6, comprenant en outre :

un tuyau d’évacuation (38) qui est raccordé au
trou d’évacuation (58) ;
une conduite de contournement (68) qui est rac-
cordée au tuyau d’évacuation (38) avec le tuyau
de chargement (18) afin de contourner le mo-
dule de chute de pression ; et
une soupape (70) installée dans la conduite de
contournement (68).

8. Pétrolier comprenant :

une coque de navire (10) ;
une cuve de stockage (12) qui est préparée à
l’intérieur de la coque de navire (10) et où le
pétrole, qui entre depuis un tuyau d’alimentation
(14), est chargé ; et
un appareil de chargement de pétrole selon
l’une des revendications 1 à 7.
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