
OIL LOADING DEVICE AND OIL CARRIER PROVIDED WITH SAME 

BACKGROUND 
5 [0001] 1. Field of the Invention 

[0002] 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 
preventing occurrence of volatile organic compounds (VOC) when loading oil in a 
storage tank, and an oil carrier including the same. 
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[0003]2.Description of the Related Art 
[0004]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 

15 within the storage tank, volatile organic compounds (VOC) which are gaseous elements 
are filled on the upper part of the storage tank. 
[0005] Such volatile organic compounds may be generated 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, 

20 oil is evaporated, and thereby volatile organic compounds are generated. 
[0006] Volatile organic compounds contain various organic 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. Specifically, 
volatile organic compounds are highly mobile in the air, cause smell, are potentially toxic 

25 and carcinogenic, and form ozone by photochemically reacting with nitric oxide and 
other compounds, and thus environmental pollution by such volatile organic compounds 
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. 
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[0007] As a background technology of the present invention, 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. 

5 [0008]According to the conventional technology, a loading column having a transverse 
cross-section relatively 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. 

SUMMARY 
10 [0009]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. 
[00010]In accordance with an aspect of the present invention, an oil loading apparatus 
which is connected to a supply pipe and loads oil in a storage tank includes: a loading pipe 

15 which is connected to the supply pipe and is disposed in a vertical direction in the inside of 
the storage tank; a pressure drop module which includes a pressure drop pipe, one end of 
which is connected to a lower end of the loading pipe, and a multi-hole orifice which is 
installed in a transverse direction in an inside of the pressure drop pipe and induces a 
pressure drop of the oil which is discharged from the loading pipe; and a first static mixer 

20 which is connected to the other end of the pressure drop pipe and mixes the oil which is 
discharged from the pressure drop pipe. 
[0001 l]The oil loading apparatus may further include: a T-shaped branch pipe which is 
interposed between the pressure drop pipe and the first static mixer and includes a vertical 
pipe, one end of which is communication with the other end of the pressure drop pipe and 

25 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 distance, while extending in the transverse direction from one sidewall of 
the vertical pipe and being connected to the first static mixer. 
[00012]The oil loading apparatus may further include a buffer tank into which the oil, 

30 which has passed through the first static mixer, flows. 
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[00013]The buffer tank may include: a discharge pipe which connects the first static mixer 
with the buffer tank and is disposed on the lower end of the buffer tank; and an oil supply 
pipe which supplies the oil from the buffer tank to the storage tank, wherein an outlet of the 
discharge pipe does not face an inlet of the oil supply pipe. 

5 [00014]The oil loading apparatus may further include: a pressure line installed in an 
external side of the buffer tank, one end of which is connected to one side of the buffer 
tank, and the other end of which is connected to the other end of the buffer tank; a pump 
which is disposed in the pressure line and moves the oil in the buffer tank along the 
pressure line; an educator which is disposed in the pressure line; and a suction line which 

10 connects the educator with an upper end of at least one of the buffer tank and the storage 
tank. 
[00015] A second static mixer may be interposed between the educator and the other end of 
the pressure line. 
[00016]The other end of the input line is connected to the first static mixer. The first 

15 static mixer may include: a tubular body which is connected to the other end of the 
pressure drop pipe; and a mixing screw which is disposed in a longitudinal direction within 
the tubular body. 
[00017]The orifice may open and close an inside of the pressure drop pipe according to 
rotation. 

20 [00018]The loading pipe and the pressure drop module may form one loading module, 
there may be a plurality of loading modules, and the pressure drop pipe of each of the 
loading modules may be connected to one first static mixer. 
[00019]There may be a plurality of storage tanks, and the storage tank include: an oil 
supply pipe which connects the plurality of storage tanks in order to distribute the oil to the 

25 plurality of storage tanks; and a bypass loading line which is branched in the loading pipe 
and is connected to the oil supply pipe. 
[00020]The oil loading apparatus may further include a connection pipe which is 
interposed between the loading pipe and the pressure drop module and connects the 
loading pipe with the pressure drop module. 
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[0002 l]In accordance with another aspect of the present invention, an oil carrier includes: a 
ship body; a storage tank which is prepared in an inside of the ship body and where oil, 
which flows in from a supply pipe, is loaded; and an oil loading apparatus according to one 
of claims 1 to 12. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[00022]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: 

10 [00023]FIG. 1 is a perspective view of an oil loading apparatus according to a first 
embodiment of the present invention. 
[00024]FIG. 2 is a sectional view of a part of an oil loading apparatus according to a first 
embodiment of the present invention. 
[00025]FIG. 3 is s sectional view taken along A-A line of FIG. 2. 

15 [00026]FIG. 4 is a longitudinal sectional view of a pressure drop pipe of an oil loading 
apparatus according to a first embodiment of the present invention. 
[00027JFIG. 5 is a perspective view of an oil loading apparatus according to a second 
embodiment of the present invention. 
[00028]FIG. 6 is a perspective view of a part of an oil loading apparatus according to a 

20 third embodiment of the present invention. 
[00029]FIG. 7 is a perspective view of an oil loading apparatus according to an 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 
25 [00030]The present invention can be modified in various manners and may have various 

embodiments, and in this specification, some embodiments will be described with 
reference to drawings. However, the present invention 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 
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specification description on already known related technologies, the detailed description 
will be omitted here. 
[0003 l]Hereinafter, embodiments of an oil loading apparatus according to the present 
invention will be described in detail with reference to the attached drawings. Here, the 

5 same reference numerals refer to the same elements, and thus redundant description for the 
same elements is omitted. 
[00032]FIG. 1 is a perspective view of an oil loading apparatus according to a first 
embodiment of the present invention, FIG. 2 is a sectional view of a part of an oil loading 
apparatus according to a first embodiment of the present invention, FIG. 3 is s sectional 

10 view taken along A-A line of FIG. 2, and FIG. 4 is a longitudinal sectional view of a 
pressure drop pipe of an oil loading apparatus according to a first embodiment of the 
present invention. 
[00033]FIGS. 1 to 4 illustrate a ship body 10, a storage tank 12, a supply pipe 14, a loading 
pipe 16, a pressure drop pipe 18, a pressure drop module 19, a flange 20, a tubular body 22, 

15 a mixing screw 24, a first static mixer 26, a vertical pipe 28, a horizontal pipe 30, a 
T-shaped branch pipe 32, an orifice 34, a buffer tank 42, a discharge pipe, a hole 46, and an 
oil supply pipe 48. 
[00034]The oil loading apparatus according to the present embodiment is connected to a 
supply pipe 14 and loads oil in a storage tank 12. The oil loading apparatus includes: a 

20 loading pipe 16 which is connected to the supply pipe 14 and is disposed in a vertical 
direction in the inside of the storage tank 12; a pressure drop pipe 18, one end of which is 
connected to the lower end of the loading pipe 16; a multi-hole orifice 34 which is installed 
in a transverse direction in an inside of the pressure drop pipe 18 and induces a pressure 
drop of the oil which is discharged from the loading pipe 16; and a first static mixer 26 

25 which is connected to the other end of the pressure drop pipe 18 and mixes the oil which is 
discharged from the pressure drop pipe 18. 
[00035]Here, oil includes crude oil, petroleum, liquefied gas, and other mineral liquid 
cargo from which volatile organic compounds may be generated due to a temperature or 
pressure change. 
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[00036]The oil loading apparatus may be installed at the inner or external side of the 
storage tank 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. In the 
present embodiment, the case where the oil loading apparatus is installed in the external 

5 side of the storage tank 12 will be described. 
[00037]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 embodiment, 
the storage tank 12 prepared in the ship body 10 of the oil carrier will be described. 
[00038]The supply pipe 14 may be disposed on the upper part of the storage tank 12 in the 

10 horizontal direction, 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. 
[00039]The loading pipe 18 is connected to the supply pipe 14 and is vertically disposed in 

15 the inside or outside 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 supplied oil. In the present embodiment, the 
loading pipe 16 is prepared in the outside of the storage tank 12. 
[00040]The pressure drop module 19 is connected to the lower end of the loading pipe 16 
and induces a pressure drop of oil which is discharged from the loading pipe 16. The 

20 pressure drop module 19 may include the following detailed configuration in order to 
induce a pressure drop by increasing the resisting force against the oil flow. 
[00041]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. 
[00042]The pressure drop module 19 includes a pressure drop pipe 18, one end of which is 

25 connected to the lower end of the loading pipe 16, and a multi-hole orifice 34 which is 
installed in the transverse direction in the inside of the pressure drop pipe 18. 
[00043]The pressure drop pipe 18 may have substantially the same inside diameter as that 
of the loading pipe 16, and one end of the pressure drop pipe 18 may be connected to the 
lower end of the loading pipe 16 by the flange 20. The multi-hole orifice 34 is coupled in 

30 the transverse direction in the inside of the pressure drop pipe 18 so as to induce the 
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pressure drop of the oil which flows in from the loading pipe 16. For example, the 
generation of the volatile organic compounds in the loading pipe 16 may be reduced by 
maintaining the pressure inside the loading pipe 16 higher than the saturated pressure of the 
oil by adjusting the pressure drop in the pressure drop module 19. 

5 [00044]Referring to FIGS. 2 and 3, the orifice 34 has a plate shape having a plurality of 
holes 46, and the number, size, and shape of the holes 46 may be determined according to 
the amount of pressure drop. The flow may be accelerated by gravity when the oil flows 
downward along the loading pipe 16, but the pressure drop is induced as the speed partly 
drops by the orifice 34. 

10 [00045]The orifice 34 may be disposed in the horizontal direction with respect to the 
longitudinal direction of the pressure drop pipe 18. 
[00046]The orifice 34 may be configured to be fixed on the inner wall of the pressure drop 
pipe 18 or to open and close the inside of the pressure drop pipe 18 according to rotation. 
[00047]Design parameters such as the number of orifices 34, the number, size, and shape 

15 of holes 46 of the orifice 34 may be determined in consideration of the influence according 
to the oil level change in the storage tank and the amount of the flow in the rated operation 
condition. 
[00048]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 design parameters 

20 of the orifice 34 may be determined within the scope of expecting the reduction of the 
volatile organic compounds. 
[00049]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 orifice may be substituted by the orifice 34 having the changed design 

25 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 orifice 34 may be changed so as to reduce the generation of the volatile 
organic compounds. 
[00050]Further, the orifice 34 may be configured to open or close the inside of the pressure 

30 drop pipe 18 according to the rotation. Referring to FIG. 4, in the state where the orifice 
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34 of a round plate shape is arranged in a horizontal direction in the inside of the pressure 
drop pipe 18, the inside of the pressure drop pipe 18 may be opened or closed as the round 
plate is rotated on the central line of the round plate. That is, if the orifice 34 of the round 
plate shape is rotated in a horizontal direction toward the longitudinal direction of the 

5 pressure drop pipe 18, the inside of the pressure drop pipe 18 is closed, and if the orifice 34 
of the round plate shape is rotated in the same direction as the longitudinal direction of the 
pressure drop pipe 18, the inside of the pressure drop pipe 18 is opened. Further, even in 
the state the pressure drop pipe 18 is closed by the orifice 34, oil is moved through the hole 
46 of the orifice 34. 

10 [0005 l]If oil flows into the storage tank 12 and is filled up to a certain height, the pressure 
inside the loading pipe 16 may increase, and if the pressure of the loading pipe 16 increases, 
the total head of the pump in the land side for supplying oil to the storage tank 12 increase, 
and thereby the pumping efficiency may be lowered. Hence, the pressure drop reduction 
is performed by opening the inside of the pressure drop pipe 18 by rotating the orifice. 

15 [00052]The first static mixer 26 is connected to the other end of the pressure drop pipe 18 
and mixes the oil discharged from the pressure drop pipe 18. 
[00053]Volatile organic compounds (VOC) may be generated in the process of passing 
through the loading pipe 16 and the pressure drop module 19, and such gaseous elements 
are contained in the oil in the form of bubbles. As the oil having such gaseous elements 

20 in the bubble form passes through the first static mixer 26, the size of the bubbles is 
reduced, and the size-reduced bubbles are mixed in the oil, thereby reducing the generation 
of the gaseous elements is reduced. Further, the generation gaseous elements in the oil is 
reduced while a relatively high pressure is maintained in the front end of the first static 
mixer 26 due to the first static mixer 26. 

25 [00054]The first static mixer 26 according to the present embodiment includes a tubular 
body 22 which is connected to the other end of the pressure drop pipe 18, and a mixing 
screw 24 which is disposed in the longitudinal direction in the inside of the tubular body 22. 
The tubular body 22 is connected to the lower end of the pressure drop pipe 18 by the 
flange 20, and the mixing screw 24 is disposed in the inside of the tubular body 22 

30 according to the longitudinal direction. As the oil, which has passed through the pressure 
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drop pipe 18, passes through the tubular body 22 and is mixed by the mixing screw 24, the 
size of the bubbles of the gaseous elements is reduced, and the size-reduced bubbles are 
easily mixed with the liquid oil. 
[00055]In the present embodiment, the static mixer of a line shape, where a mixing screw 

5 24 is disposed in the inside, is presented as the first static mixer 26, but anything having a 
structure capable of reducing the bubble size of the gaseous elements contained in the oil 
may be the first static mixer 26. 
[00056]Further, a T-shaped branch pipe 32 may be interposed between the pressure drop 
pipe 18 and the first static mixer 26. The T-shaped branch pipe 32 according to the 

10 present embodiment includes a vertical pipe 28, one end of which is in communication 
with the other end of the pressure drop pipe 18, and the other end of which is closed, and a 
horizontal pipe 30, which is in communication with the vertical pipe 28 and which is 
disposed separately from the other end of the vertical pipe 28 by a predetermined distance, 
while extending in the transverse direction from one sidewall of the vertical pipe 28 and 

15 being connected to the first static mixer 26. 
[00057]The flowing direction of the oil, which passes through the pressure drop pipe 18, 
may be changed from the vertical flow to the horizontal flow through the T-shaped branch 
pipe 32. At this time, the horizontal pipe 30 is disposed away from the other end of the 
vertical pipe 28 by a predetermined distance to be connected to the vertical pipe 28, and 

20 thus oil is filled up to the height of the lower end of the horizontal pipe 30 at the lower end 
inside the vertical pipe 28. The oil, which fills the inner lower end of the vertical pipe 28, 
absorbs the impact of the oil which vertically drops after passing through the pressure drop 
pipe 18. That is, the speed of the oil, which passes through the pressure drop module 19, 
increases due to the orifice 34, and the accelerated oil may directly impact the inner wall of 

25 the pipe. 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, and the vertically 
dropping oil and the oil's gaseous elements may be mixed so as to absorb the gaseous 

elements. 
[00058]The distance between the horizontal pipe 30 and the vertical pipe 28 in the 

30 direction from the other end to one of the vertical pipe 28 determines the amount of oil 
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which is filled in the lower end of the vertical pipe 28, and thus may vary according to the 
amount of impact of the falling oil. 
[00059]The loading pipe 16, the pressure drop pipe 18, the T-shaped branch pipe 32, and 
the tubular body 22 which forms the first static mixer 26 may be selectively, integrally 

5 formed. 
[00060]The oil, which has passed the loading pipe 16, the pressure drop module 19, and 
the first static mixer consecutively, may flow into the storage tank 12 or the buffer tank 42 
through the discharge pipe 44. 
[00061]Further, the buffer tank 42 for temporarily storing the first static mixer 26 may be 

10 coupled to the end of the first static mixer 26. The capacity of the buffer tank 42 is 
relatively smaller than that of the storage tank 12, but the buffer tank 42 may be prepared 
to have a height similar to that of the storage tank 12. As such, the amount of inflow of 
oil to the buffer tank 42 per hour is greater than the amount of inflow or oil to the storage 
tank 12. 

15 [00062]The gaseous elements may still be contained in the oil which has passed through 
the first static mixer 26, and if the oil flows into the buffer tank 42, the liquid oil is 
positioned at the lower end of the buffer tank 42, and the gaseous elements are positioned 
at the upper end of the buffer tank 42. An oil supply pipe 48 for distributing oil to each 
storage tank 12 is prepared in the lower end of the buffer tank 42 so that the liquid oil at the 

20 lower end of the buffer tank 42 is distributed to each storage tank 12 through the oil supply 
pipe 48. 
[00063]The capacity of the buffer tank 42 is smaller than that of the storage tank, and thus 
an appropriate height may be secured in the buffer tank 42 within a short period of time. 
As such, the condensation between the gaseous elements and the liquid oil in the buffer 

25 tank 42, the pressure drop pipe 18 at the front of the buffer tank 42, the T-shaped branch 
pipe 32, and the tubular body 22 of the first static mixer 26 may be effectively performed. 
[00064]The discharge pipe 33 connects the first static mixer 26 with the buffer tank 42, and 
is located at the lower end of the buffer tank 42. The outlet of the discharge pipe 42, 
through which oil is discharged to the buffer tank 42, may be set not to face the inlet of the 

30 oil supply pipe 48, through which the oil flows in. The oil, which has passed through the 
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first static mixer 26, flows into the buffer tank 42 at a constant speed, and if the oil with 
such a speed directly flows into the inlet of the oil supply pipe 48, the gaseous elements 
may also flow into the oil supply pipe 48. Hence, the pipe may be design such that the 
outlet of the discharge pipe 44 does not face the inlet of the oil supply pipe 48 in order to 

5 prevent the inflow of the gaseous elements. 
[00065]Further, when a plurality of storage tanks 12 are disposed in the ship body 10 and 
the oil supply pipe 48 for connecting each storage tank 12 is installed, a bypass loading line 
(52 of FIG. 7), which is branched from the loading pipe 16 and is connected to the oil 
supply pipe 48, may be arranged. 

10 [00066] When the orifice 34 included in the pressure drop module 19 is not opened and 
thereby the pressure of the loading pipe 16 excessively increases, the bypass loading line 
52 may prevent the excessive hydrostatic head increase of the land pump by allowing the 
whole or part of the oil to directly flow into the oil supply pipe 48 through bypassing the 
pressure drop module 19, the first static mixer 26, etc. 

15 [00067]Further, when the hydrostatic head of the land pump excessively increased due to 
the increase of the height of the oil in the storage tank 12 according to the installation of 
the pressure drop module 19, the first static mixer 26, etc., the excessive hydrostatic 
increase of the land pump may be prevented by allowing the whole or part of the oil to be 
bypassed through the bypass loading line 52 so as to flow into the oil supply pipe 48. 

20 [00068]Hereinafter, the operation method of the oil loading apparatus according to the 
present embodiment will be described. 
[00069]Referring to FIG. 1, the oil, which is transferred through the supply pipe 14 and the 
loading pipe 16, passes through the multi-hole orifice 34. At this time, the pressure drop 
may occur while passing through the multi-hole orifice 34, and the flowing direction is 

25 changed through the T-shaped branch pipe 32, thereby reaching the entrance of the first 
static mixer 26. As the oil, which has passed through the T-shaped branch pipe 32, passes 
through the first static mixer 26, the bubble size of the gaseous elements is reduced, and the 
size-reduced bubbles are mixed with the liquid oil and are melted in the oil. The oil, in 
which the bubbles of gaseous elements are melted by the first static mixer 26, flows into 

30 the buffer tank 42 and is filled up to an appropriate height. 
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[00070]The gaseous elements may still be contained in the oil which has passed through 
the first static mixer 26, and if the oil flows into the buffer tank 42, the liquid oil is 
positioned at the lower end of the buffer tank 42, and the gaseous elements are positioned 
at the upper end of the buffer tank 42. The oil, which flows into the buffer tank 42, is 

5 distributed to each storage tank 13 through the oil supply pipe 48 which is prepared in the 
lower end. 
[00071]FIG. 5 is a perspective view of an oil loading apparatus according to a second 
embodiment of the present invention. FIG. 5 illustrates a storage tank 12, a supply pipe 
14, a loading pipe 16, a pressure drop module 19, a first static mixer 26, a T-shaped branch 

10 pipe 32, a buffer tank 42, a discharge pipe 44, an oil supply pipe 48, a pressure line 54, an 
educator 56, a suction line 58, a second static mixer 60, and a pump P. 
[00072]The oil loading apparatus according to the present embodiment includes a 
configuration for collecting gaseous elements within the buffer tank 42 and the storage 
tank 12 in addition to the oil loading apparatus according to the first embodiment. 

15 [00073]As described above, the oil, which has passed through the first static mixer 26, may 
still contain gaseous elements, and when oil flows into the buffer tank 42 or the storage 
tank 12, the liquid oil is positioned in the lower end of the buffer tank 42 or the storage 
tank 12, and the gaseous elements are positioned at the upper end of the buffer tank 42 or 
the storage tank 12. 

20 [00074]In order to collect the gaseous elements positioned at the lower end of the buffer 
tank 42 or the storage tank 12, the oil loading apparatus according to the present 
embodiment may further include: a pressure line 54 installed in an external side of the 
buffer tank, one end of which is connected to one side of the buffer tank 42, and the other 
end of which is connected to the other end of the buffer tank 42; a pump P which is 

25 disposed in the pressure line 54 and moves the oil in the buffer tank 42 along the pressure 
line 54; an educator 56 which is disposed in the pressure line 54; and a suction line 58 
which connects the educator 56 with an upper end of at least one of the buffer tank 54 and 
the storage tank 12. 
[00075]Both ends of the pressure line 54 are respectively connected to one end and the 

30 other end of the buffer tank 42, and the pump P and the educator 56 are interposed in the 
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middle of the pressure line 54. Both ends of the section line 58 may be respectively 
connected to the upper end of the buffer tank 42 and the educator 56. 
[00076]As illustrated in FIG. 6, the suction line 58 may be configured so that the gaseous 
elements in the upper end of the buffer tank 42 and the storage tank 12 may be absorbed by 

5 extending the suction line 58 to the storage tank 12. 
[00077]As the oil in the buffer tank 42 is quickly moved along the pressure line 54 by the 
pump P, the negative pressure is generated within the educator 56, and thereby the gaseous 
elements in the upper end of the buffer tank 42 and the storage tank 12 flow into the 
educator 56 along the suction line 58 through the suction line 58. As the oil, which is 

10 move along the pressure line 54 in the educator 56, is mixed with the gaseous elements 
which flow into the educator 56, the gaseous elements within the buffer tank 42 or the 
storage tank 12 may be collected. 
[00078]Further, a second static mixer 60 may be interposed between the educator 56 and 
the other end of the pressure line 54 in order to efficiently mix the oil, which passes 

15 through the educator 56, with the gaseous elements. The bubble size of the gaseous 
elements, which pass through the educator 56, is reduced while passing through the second 
static mixer 60, and may be easily mixed with the liquid oil. 
[00079]In the present embodiment, a form which uses a separate second static mixer 60 is 
used is presented, but it is possible to connect the pressure line 54 to the above-described 

20 first static mixer 26 so that the liquid which is the mixture of the oil and the gaseous 
elements by the educator 56 is set to flow into the buffer tank 42 again by using the first 
static mixer 26. 
[00080]A lot of gaseous elements may be generated at the initial oil loading, and because 
the capacity of the buffer tank 42 is smaller than that of the storage tank 12, the internal 

25 pressure may be generated as the gaseous elements rapidly increase. In this case, the 
discharge of the gaseous elements into the air may be prevented by collecting the gaseous 
elements in the buffer tank 42 and transferring the gaseous elements to the storage tank 12 
having a large capacity. 
[00081]The configuration for collecting the gaseous elements in the present embodiment 

30 may be easily utilized even when moving the oil as well as when loading the oil. The 
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gaseous elements may be generated in the buffer tank 42 or the storage tank 12 due to the 
movement of the ship and the amount of heat which is flown in from the outside when 
moving the oil. When moving the oil, the oil is loaded even in the buffer tank 42, and 
thus the gaseous elements may be collected in the buffer tank 42 or the storage tank 12 

5 through the suction line 58 by moving the oil in the buffer tank 42 along the pressure line 
54 by using the pump P. 
[00082]FIG. 6 is a perspective view of a part of an oil loading apparatus according to a 
third embodiment of the present invention. FIG. 6 illustrates a loading pipe 16, a pressure 
drop module 19, a loading module 25, a first static mixer 26, a T-shaped branch pipe 32, 

10 and a discharge pipe 44. 
[00083] A plurality of loading pipes 16 may be prepared in a ship body in order to 
efficiently load oil in a storage tank. In this case, as illustrated in FIG. 6, the pressure 
drop module 19, which is connected to each loading pipe 16 and the lower end, may be 
formed as one loading module 25, and the oil discharged from each loading module 25 

15 may be configured to pass through one first static mixer 26. 
[00084]The present embodiment presents a form in which each T-shaped branch pipe 32 is 
connected to the lower end of each loading module 25, and the horizontal pipe 30 of each 
T-shaped branch pipe 32 is connected to the entrance of one first static mixer 26. It is 
possible to connect each first static mixer 26 to each loading module 25 depending on the 

20 design. 
[00085]FIG. 7 is a perspective view of an oil loading apparatus according to an 
embodiment of the present invention. FIG. 7 illustrates a storage tank 12, a supply pipe 
14, a loading pipe 16, a pressure drop module 19, a first static mixer 26, a T-shaped branch 
pipe 32, a buffer tank 42, a discharge pipe 44, an oil supply pipe 48, a connection pipe 50, 

25 and a bypass loading line 52. 
[00086]When it is difficult to install the oil loading apparatus according to the present 
embodiment in the inside of the storage tank 12 as the loading pipe 16 is positioned in the 
inside of the storage tank 12, or some components of the oil loading apparatus need to be 
placed away from the loading pipe 16 according to the design, a connection pipe 50 may be 

30 disposed between the pressure drop module 19 and the loading pipe 16. 
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[00087]Referring to FIG. 7, the loading pipe 16 is disposed in the storage tank 12 in the 
vertical direction, and one end of the connection pipe 50, which is disposed in the 
transverse direction, is connected to the lower end of the loading pipe 16. The other end 
of the connection pipe 50 is extended to the external side of the storage tank 12 after 

5 passing through the storage tank 12. The pressure drop pipe of the pressure drop module 
19 is connected to the other end of the connection pipe 50, and the T-shaped branch pipe 
32 is connected to the pressure drop pipe. The first static mixer 26 is connected to the 
horizontal pipe of the T-shaped branch pipe 32, and the first static mixer 26 and the buffer 
tank 42 are connected by the discharge pipe 44. 

10 [00088]If the oil flows in from the supply pipe 14, the oil reaches the pressure drop module 
19 via the loading pipe 16 and the connection pipe 50. The pressure of the inside of the 
loading pipe 16 and the connection pipe 50 may be maintained higher than the saturated 
pressure of the oil by the pressure drop module 19, and the generation of volatile organic 
compounds in the loading pipe 16 and the connection pipe 50 may be reduced. 

15 [00089]The moving direction of the oil, which passes through the pressure drop module 19, 
is changed by the T-shaped branch pipe 32, and the oil passes through the first static mixer 
26. The oil, which passes through the first static mixer 26, flows into the buffer tank 42 
via the discharge pipe 44. 
[00090]If the oil of a certain amount flows into the buffer tank 42, the oil is distributed to 

20 each storage tank 12 through the oil supply pipe 48. 
[00091]Further, in order to the excessive hydrostatic head increase of the land pump, a 
bypass loading line 52, which is branched from the loading pipe 16 and is directly 
connected to the oil supply pipe 48, may be prepared. 
[00092]An oil loading apparatus and an oil carrier including the same according to an 

25 embodiment of the present invention may present generation of volatile organic 
compounds when loading oil in a storage tank. 
[00093]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 specific forms without changing the technical 

30 ideas and essential features of the present invention. For example, one of ordinary skill in 

15 



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 substituting embodiments, but this is still within the scope of 
the present invention. Hence, all embodiments described above are examples and should 

5 not be understood as limitative, and it should be understood that such modified 
embodiments are included in the technical ideas disclosed in the claims of the present 
invention. 
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WHAT IS CLAIMED IS: 
1. An oil loading apparatus which is connected to a supply pipe and loads oil in a 

storage tank, the oil loading apparatus comprising: 
a loading pipe which is connected to the supply pipe and is disposed in a vertical 

5 direction in the inside of the storage tank; 
a pressure drop module which includes a pressure drop pipe, one end of which is 

connected to a lower end of the loading pipe, and a multi-hole orifice which is installed in a 
transverse direction in an inside of the pressure drop pipe and induces a pressure drop of 
the oil which is discharged from the loading pipe; and 

10 a first static mixer which is connected to the other end of the pressure drop pipe and 
mixes the oil which is discharged from the pressure drop pipe. 

2. The oil loading apparatus of claim 1, further comprising: 
a T-shaped branch pipe which is interposed between the pressure drop pipe and the 

15 first static mixer and includes a vertical pipe, one end of which is communication with the 
other 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 distance, while extending in the 
transverse direction from one sidewall of the vertical pipe and being connected to the first 

20 static mixer. 

3. The oil loading apparatus of claim 1, further comprising: 
a buffer tank into which the oil, which has passed through the first static mixer, 

flows. 
25 

4. The oil loading apparatus of claim 3, wherein the buffer tank comprises: 
a discharge pipe which connects the first static mixer with the buffer tank and is 

disposed on the lower end of the buffer tank; and 
an oil supply pipe which supplies the oil from the buffer tank to the storage tank, 

30 wherein an outlet of the discharge pipe does not face an inlet of the oil supply pipe. 
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5. The oil loading apparatus of claim 3, further comprising: 
a pressure line installed in an external side of the buffer tank, one end of which is 

connected to one side of the buffer tank, and the other end of which is connected to the 
other end of the buffer tank; 

a pump which is disposed in the pressure line and moves the oil in the buffer tank 
along the pressure line; 

an educator which is disposed in the pressure line; and 
a suction line which connects the educator with an upper end of at least one of the 

buffer tank and the storage tank. 

6. The oil loading apparatus of claim 5, wherein a second static mixer is interposed 
between the educator and the other end of the pressure line. 

7. The oil loading apparatus of claim 5, wherein the other end of the input line is 
connected to the first static mixer. 

8. The oil loading apparatus of claim 1, wherein the first static mixer comprises: 
a tubular body which is connected to the other end of the pressure drop pipe; and 
a mixing screw which is disposed in a longitudinal direction within the tubular 

body. 

9. The oil loading apparatus of claim 1, wherein the orifice opens and closes an 
inside of the pressure drop pipe according to rotation. 

10. The oil loading apparatus of claim 1, wherein the loading pipe and the pressure 
drop module form one loading module, there are a plurality of loading modules, and the 
pressure drop pipe of each of the loading modules is connected to one first static mixer. 
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11. The oil loading apparatus of claim 1, wherein there are a plurality of storage 
tanks, and the storage tank comprises: 

an oil supply pipe which connects the plurality of storage tanks in order to 
distribute the oil to the plurality of storage tanks; and 

5 a bypass loading line which is branched in the loading pipe and is connected to the 
oil supply pipe. 

12. The oil loading apparatus of claim 1, further comprising: 
a connection pipe which is interposed between the loading pipe and the pressure 

10 drop module and connects the loading pipe with the pressure drop module. 

13. An oil carrier comprising: 
a ship body; 
a storage tank which is prepared in an inside of the ship body and where oil, which 

15 flows in from a supply pipe, is loaded; and 
an oil loading apparatus according to one of claims 1 to 12. 
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