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(57)  Proposed are a duct-type air guide (130) and a
mold transformer (100) for a shaft generator of a vessel
including the duct-type air guide (130). The duct-type air
guide (130) according to the present disclosure includes
a duct-shaped main body (131) having an open lower
portion, a suction port (132) formed in a first end of the
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Description
CROSS REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority to Kor-
ean Patent Application No. 10-2025-0041900, filed April
1, 2025, the entire contents of which are incorporated
herein for all purposes by this reference.

BACKGROUND
Technical Field

[0002] The presentdisclosure relates to a duct-type air
guide and a mold transformer for a shaft generator of a
vessel including the duct-type air guide. More particu-
larly, the present disclosure relates to a duct-type air
guide and a mold transformer for a shaft generator of a
vessel including the duct-type air guide configured such
that air leakage is suppressed in regions other than a
winding portion so that a flow velocity of air rising toward
the winding portion is increased, the duct-type air guide
being capable of adjusting a flow velocity of air flowing
through the winding portion, and the duct-type air guide
having a simple design that does not require considera-
tion of hole machining.

Description of the Related Art

[0003] In a vessel, a system for generating electric
power through a shaft generator interlocked with a pro-
pulsion shaft of an engine is widely used. The shaft
generator is capable of continuously generating electric
power while a main engine of the vessel is operated,
thereby reducing fuel consumption and minimizing use of
an auxiliary generator. Accordingly, in recent years, a
shaft generator system has attracted attention as an
alternative for increasing fuel efficiency and reducing
greenhouse gas emissions, and reliability and efficiency
of power equipment applied thereto have also become
important.

[0004] In order to supply electric power generated by
the shaft generator to an electric power system of the
vessel after voltage transformation, a mold transformer is
used. The mold transformer has a structure in which a
winding is sealed with a solid insulating material, and thus
insulation reliability may be secured even in a high-hu-
midity environment such as a marine environment, so
that the mold transformer is suitable for an electric power
system for a vessel. Particularly, in a vessel environment
in which maintenance is limited, adoption of a mold
transformer having excellent mechanical strength and
environmental resistance is common.

[0005] Performance and lifespan of the mold transfor-
mer are greatly affected by cooling efficiency. When heat
is concentrated in a winding portion, insulation perfor-
mance deteriorates, power loss increases, and failure
due to overheating may occur. Accordingly, a forced
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cooling system using air is applied, and a structure for
efficiently guiding cooling air introduced from outside to
the winding portion is required.

[0006] Conventionally, a method of mounting a plate-
type air guide in a middle portion or a lower portion of an
enclosure to guide air flow has been used. This structure
requires machining of a plurality of holes in consideration
of a winding shape and an arrangement of internal lead
wires, so that there was a problem that cooling air leaks to
regions otherthan the winding portion. In addition, since a
fixing structure of the plate-type air guide is not simple,
assembly and maintenance are difficult to be performed,
and itis also difficult to adjust a flow velocity or a direction
of cooling air.

[0007] In a mold transformer for a shaft generator of a
vessel, long-time continuous operation is required, so
that securing a cooling structure capable of stably con-
trolling a temperature of the winding portion is essential.
In addition, since limitations of an installation space in the
vessel and difficulty of maintenance are required to be
considered, a structure which is easy to assemble and
which has increased cooling performance is required. On
the basis of such a technical background, an objective of
the present disclosure is to provide a duct-type air guide
that increases cooling efficiency of a winding portion
while having a simple structure and easy maintenance.

SUMMARY

[0008] The presentdisclosure relates to a duct-type air
guide applied to a mold transformer for a shaft generator
of avessel, and aims to solve various problems occurring
in a conventional flat plate-type air guide structure.
[0009] First, the conventional flat plate-type air guide
requires machining of a plurality of holes to avoid inter-
ference with a winding shape or an arrangement of
internal lead wires, so that air leakage frequently occurs.
The present disclosure provides a structure in which only
a minimum opening required for a winding portion is
formed, thereby minimizing leakage of cooling air and
allowing air to be concentratedly introduced into the
winding portion.

[0010] Second, the conventional structure has insuffi-
cient capability of controlling a flow of cooling air or
adjusting a flow velocity of the cooling air, so that it is
difficult to stably secure cooling efficiency. Accordingly,
the present disclosure introduces a structure in which a
distance between an end plate and a main body is cap-
able of being adjusted, so that sealing of an internal flow
path and air flow are capable of being actively controlled.
[0011] Third, since the conventional structure is man-
ufactured as an integral plate member, assembly of the
conventional structure is difficult, and partial replacement
is difficult when the conventional structure is damaged.
The present disclosure implements a structure in which
the main body is capable of being assembled from a
plurality of divided plate members, so that installation
and maintenance of the structure are facilitated and
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flexible countermeasure in various environments are
capable of being realized.

[0012] According to an aspect of the present disclo-
sure, there is provided a duct-type air guide for guiding
cooling air to a winding portion of a mold transformer for a
shaft generator of a vessel, the duct-type air guide in-
cluding: a duct-shaped main body having an open lower
portion; a suction port formed in a first end of the main
body and configured to introduce external cooling air
thereinto; and a winding portion cooling hole formed in
an upper portion of the main body and configured to guide
the cooling air to the winding portion of the mold trans-
former, wherein the main body is formed of a plurality of
divided plate members such that the main body is cap-
able of being assembled.

[0013] The main body may be assembled to a lower
surface of an enclosure of the mold transformer and may
form a duct having a width narrower than that of the
enclosure, thereby forming a passage through which
the cooling air flows.

[0014] The suction port may have a cross-sectional
area that increases toward an outside thereof.

[0015] The duct-type air guide according to the present
disclosure may further include an end plate mounted on a
second end of the main body and configured to adjust an
air flow and sealing of an internal flow path, and the end
plate may be configured such that an assembly distance
between the end plate and the main body is capable of
being adjusted.

[0016] The duct-type air guide according to the present
disclosure may further include: a fixing clip formed on the
end plate such that the fixing clip extends toward the main
body; and a slot hole provided in a side wall of the main
body and formed in a position corresponding to the fixing
clip such that the slot hole extends for a predetermined
length, wherein the fixing clip may be fastened and fixed
at a desired position of the slot hole, thereby adjusting the
assembly distance between the end plate and the main
body.

[0017] The fixing clip may be fixed at the desired posi-
tion by fastening a nut to a threaded portion which ex-
tends from a first side of the fixing clip and which passes
through the slot hole.

[0018] According to another aspect of the present dis-
closure, there is provided a mold transformer for a shaft
generator of a vessel, the mold transformer including: an
enclosure forming a predetermined space therein; at
least one winding portion mounted inside the enclosure;
and a duct-type air guide mounted on a lower portion of
the enclosure and configured to guide external cooling air
to the winding portion, wherein the duct-type air guide is
assembled to a lower surface of the enclosure and forms
a duct having a width narrower than that of the enclosure,
thereby forming a passage through which the cooling air
flows.

[0019] The duct-type air guide may include: a duct-
shaped main body having an open lower portion; a suc-
tion port formed in a first end of the main body and
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configured to introduce external cooling air thereinto;
and a winding portion cooling hole formed in an upper
portion of the main body and configured to guide the
cooling air to the winding portion of the mold transformer.
[0020] The main body may be formed of a plurality of
divided plate members such that the main body is cap-
able of being assembled.

[0021] The suction port may have a cross-sectional
area that increases toward an outside thereof.

[0022] The duct-type air guide may further include an
end plate mounted on a second end of the main body and
configured to adjust an air flow and sealing of an internal
flow path, and the end plate may be configured such that
an assembly distance between the end plate and the
main body is capable of being adjusted.

[0023] The mold transformer according to the present
disclosure may further include a cooling air supply portion
provided on a first side of the enclosure and configured to
supply the cooling air to the duct-type air guide.

[0024] According to embodiments of the present dis-
closure, the duct-type air guide is mounted on the lower
portion of the enclosure and effectively guides external
cooling air to the winding portion, so that cooling effi-
ciency may be significantly increased. As air is guided to
directly pass through the winding portion, an air flow
velocity may be increased and a temperature rise of a
winding may be suppressed.

[0025] Inaddition, since the main body is formed of the
plurality of plate members such that the main body is
capable of being assembled, the manufacturing process
is simplified and flexible countermeasure according to an
installation space is capable of being realized. Accord-
ingly, manufacturability and maintainability of the mold
transformer may be increased, and work efficiency in an
actual vessel environment may also be increased.
[0026] Through the structure in which the position of
the end plate is capable of being adjusted, a flow of
cooling air and internal pressure may be finely controlled,
so that uniform cooling of each winding portion is capable
of being realized. As a result, thermal reliability and life-
span of the entire transformer are increased.

[0027] Furthermore, by reducing unnecessary hole
machining, the design is simplified and air leakage is
minimized, thereby achieving increased results in terms
of energy efficiency. This may lead to energy savings and
operating cost reduction of vessel power equipment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The above and other objectives, features, and
other advantages of the present disclosure will be more
clearly understood from the following detailed description
when taken in conjunction with the accompanying draw-
ings, in which:

FIG. 1is a perspective view illustrating a mold trans-
former for a shaft generator of a vessel according to
an embodiment of the present disclosure;
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FIG. 2 is an image illustrating main components of
the mold transformer for the shaft generator of the
vessel according to an embodiment of the present
disclosure;

FIG. 3is a perspective view illustrating a duct-type air
guide according to an embodiment of the present
disclosure;

FIG. 4A and FIG. 4B are configuration diagrams
illustrating a component for a distance adjustment
function of an end plate of the duct-type air guide
according to an embodiment of the present disclo-
sure;

FIG. 5A and FIG. 5B are enlarged views illustrating
the component for the distance adjustment function
of the end plate of the duct-type air guide according
to an embodiment of the present disclosure;

FIG. 6 is a side image illustrating a path through
which cooling air flows in the mold transformer for
the shaft generator of the vessel according to an
embodiment of the present disclosure; and

FIG. 7 is an image illustrating the path through which
cooling air flows in the mold transformer for the shaft
generator of the vessel according to an embodiment
of the present disclosure.

DETAILED DESCRIPTION

[0029] Hereinafter, exemplary embodiments of the
present disclosure will be described with reference to
the accompanying drawings. However, the present dis-
closure is not limited to the embodiments described here-
in and may be embodied in other forms. Rather, the
embodiments introduced herein are provided so that
disclosed contents will be thorough and complete, and
will fully convey the scope of the present disclosure to
those skilled in the art. Like components will be denoted
by like reference numerals throughout the specification.
[0030] FIG. 1 is a perspective view illustrating a mold
transformer for a shaft generator of a vessel according to
an embodiment of the present disclosure, FIG. 2 is an
image illustrating main components of the mold transfor-
mer for the shaft generator of the vessel according to an
embodiment of the present disclosure, and FIG. 3 is a
perspective view illustrating a duct-type air guide accord-
ing to an embodiment of the present disclosure. FIG. 4A
and FIG. 4B are configuration diagrams illustrating a
component for a distance adjustment function of an
end plate of the duct-type air guide according to an
embodiment of the present disclosure, FIG. 5A and
FIG. 5B are enlarged views illustrating the component
for the distance adjustment function of the end plate of the
duct-type air guide according to an embodiment of the
present disclosure, and FIG. 6 is a side image illustrating
a path through which cooling air flows in the mold trans-
former for the shaft generator of the vessel according to
an embodiment of the present disclosure. FIG. 7 is an
image illustrating the path through which cooling air flows
in the mold transformer for the shaft generator of the
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vessel according to an embodiment of the present dis-
closure.

[0031] Referringto FIG. 1to 7, a mold transformer 100
for a shaft generator of a vessel according to an embodi-
ment of the present disclosure may include: an enclosure
110 forming a predetermined space therein; at least one
winding portion 120 mounted inside the enclosure 110; a
duct-type air guide 130 mounted on a lower portion of the
enclosure 110 and configured to guide external cooling
air to the winding portion 120; and a cooling air supply
portion 140 configured to supply cooling air to the duct-
type air guide 130.

[0032] The enclosure 110 forms an outer shape of the
mold transformer 100 and supports a plurality of struc-
tures inside the enclosure 110. The enclosure 110 has a
sealed space accommodating an iron core portion 122
and the winding portion 120 therein. The enclosure 110 is
configured such that the duct-type air guide 130 thatis a
component for cooling is capable of being coupled to the
lower portion of the enclosure 110, and the enclosure 110
performs a function of protecting internal components
from an external environment while stably maintaining a
flow of cooling air.

[0033] Thewinding portion 120 has a winding structure
surrounding the iron core portion 122, and is required to
be cooled so that heat generated by current applied from
outside is rapidly dissipated. In the present disclosure, in
order to increase cooling efficiency of the winding portion
120, the duct-type air guide 130 is applied as a structure
thatguides air to directly pass through the winding portion
120.

[0034] The duct-type air guide 130 has a structure
assembled to a lower surface of the enclosure 110.
Furthermore, as illustrated in FIG. 3, the duct-type air
guide 130 includes a duct-shaped main body 131 having
an open lower portion. The main body 131 has a fabri-
cated-type structure formed of a plurality of plate mem-
bers 1311. Accordingly, the main body 131 may be flex-
ibly assembled so as to be applicable to a size or a
structure of the mold transformer 100 that is variously
designed according to an installation environment in the
vessel, and maintenance of the main body 131 is also
facilitated. Here, as an assembling method of the duct-
type air guide 130, various methods may be applied, such
as bolt fastening, rubber clip coupling, or sliding coupling
between the plurality of plate members 1311, and such
assembling methods may be variously modified accord-
ing to an installation environment or a manufacturing
process. The main body 131 has a duct shape having
a width narrower than that of the enclosure 110, thereby
guiding air introduced from outside to flow at a concen-
trated flow velocity within the duct shape.

[0035] A suction port 132 for receiving external cooling
air is formed in a first end of the main body 131. As
illustrated in FIG. 3, the suction port 132 has a flared
shape in which a cross-sectional area increases toward
an outside thereof. Accordingly, the suction port 132 may
receive a larger amount of air efficiently. In addition, a
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plurality of winding portion cooling holes 133 is formed in
an upper portion of the main body 131, so that air flowing
along the duct is dispersed and flows toward the winding
portion 120.

[0036] Conventionally, machining of a plurality of holes
has been required to avoid interference with a winding
shape or an arrangement of internal lead wires, so that air
leakage frequently occurs. However, in the present dis-
closure, as described above, the main body 131 has the
fabricated-type structure and the duct-type structure, and
only a minimum opening required for the winding portion
120 is formed so as to implement a substantially sealed
air guide, thereby being capable of minimizing air leak-
age and maximizing cooling efficiency of the winding
portion 120.

[0037] An end plate 134 may be mounted on a second
end of the main body 131. The end plate 134 performs a
function of adjusting an internal air flow and sealing of a
flow path. As illustrated in FIG. 4A to FIG. 5B, the end
plate 134 is configured such that a distance between the
end plate 134 and the main body 131 is capable of being
adjusted. For this purpose, a fixing clip 1341 is formed on
the end plate 134 such that the fixing clip 1341 extends by
a predetermined length in a direction in which the fixing
clip 1341 is coupled to the main body 131, and a slot hole
1312 is formed in a side surface of the main body 131 ata
position corresponding to the fixing clip 1341 in a long-
itudinal direction.

[0038] In order to clearly check such a configuration,
the plate member 1311 in which the slot hole 1312 is
formed is illustrated in FIG. 4A, and a state in which the
corresponding plate member 1311 is removed and the
fixing clip 1341 is exposed is illustrated in FIG. 4B.
[0039] The fixing clip 1341 includes a threaded portion
1342, and the threaded portion 1342 may pass through
the slot hole 1312 and may be fastened to a nut 1343. By
using this structure, the end plate 134 is capable of being
moved in left and right directions along a longitudinal
direction of the slot hole 1312, and a user may finely
control pressure of an internal flow path and an air flow by
adjusting the distance between the end plate 134 and the
main body 131 to a desired distance.

[0040] Forexample, as illustrated in FIG. 5A, in a state
inwhich the end plate 134 isin close contact with the main
body 131, the position of the end plate 134 is capable of
being fixed by fastening the nut 1343 to the threaded
portion 1342 of the fixing clip 1341. In this case, pressure
of cooling air flowing in the duct-type air guide 130
increases, and a flow velocity increases.

[0041] Inaddition, as illustrated in FIG. 5B, in a state in
which the end plate 134 is spaced apart from the main
body 131 by a predetermined distance, the position of the
end plate 134 is capable of being fixed by fastening the
nut 1343 to the threaded portion 1342 of the fixing clip
1341. In this case, pressure of cooling air flowing in the
duct-type air guide 130 decreases, and a flow velocity
decreases. The distance between the end plate 134 and
the main body 131 may be changed and applied accord-
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ing to pressure and a flow velocity of air determined by an
installation environment or a capacity of the mold trans-
former 100.

[0042] Meanwhile, the cooling air supply portion 140 is
disposed outside the enclosure 110, and may include a
fan 141, a motor 142 configured to drive the fan 141, a
heat exchanger 143, and a cooler enclosure 144 accom-
modating the fan 141, the motor 142, and the heat ex-
changer 143.

[0043] Arrowsillustratedin FIG. 6 and FIG. 7 indicate a
path through which cooling air flows in the mold trans-
former 100. Referring to FIG. 6 and FIG. 7, external air
drawn in through the cooling air supply portion 140 is
cooled while passing through the heat exchanger 143.
The cooled air flows into the main body 131 through the
suction port 132 of the duct-type air guide 130 and then is
dispersed to flow toward the winding portion 120 through
the winding portion cooling holes 133. In addition, the
cooling air having an increased temperature while cool-
ing the winding portion 120 moves upward, is delivered to
the heatexchanger 143 by the fan 141, and thenis cooled
again. Through supply and circulation of the cooling air, a
temperature rise around the winding portion 120 is sup-
pressed, and thermal stability of the entire mold trans-
former 100 is secured.

[0044] Here, the cooling air supply portion 140 may be
configured as an Air Forced Water Forced (AFWF) type
cooling cooler. The AFWF cooling cooler has a structure
in which external air is forcibly introduced by the fan 141
and then the external airis cooled through heat exchange
with cooling water in the heat exchanger 143 mounted
therein. This method has an advantage of securing high
cooling efficiency in a marine environment and is capable
of stably supplying air at a lower temperature compared
to a system that performs cooling using only external air.
The cooled air is guided to the winding portion 120
through the duct-type air guide 130 to perform effective
cooling.

[0045] According to the embodiments of the present
disclosure described above, the duct-type air guide and
the mold transformer for the shaft generator of the vessel
including the same have the following effects. As the
duct-type air guide is mounted on the lower portion of
the enclosure and effectively guides external cooling air
to the winding portion, thereby significantly increasing
cooling efficiency. Furthermore, by guiding air to directly
pass through the winding portion, an air flow velocity may
be increased, and a temperature rise of a winding may be
suppressed.

[0046] In addition, since the main body is formed of the
plurality of plate members such that the main body is
capable of being assembled, the manufacturing process
is simplified, and flexible countermeasure according to
aninstallation space is capable of being realized. Accord-
ingly, manufacturability and maintainability of the mold
transformer may be increased, and work efficiency in an
actual vessel environment may also be increased.
[0047] In addition, through the structure in which the
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position of the end plate is capable of being adjusted, a
flow of cooling air and internal pressure may be finely
controlled, so that uniform cooling of each winding por-
tion is capable of being realized. As a result, thermal
reliability and lifespan of the entire transformer are in-
creased.

[0048] Furthermore, by reducing unnecessary hole
machining, the design is simplified and air leakage is
minimized, thereby achieving increased results in terms
of energy efficiency. This may lead to energy savings and
operating cost reduction of vessel power equipment.
[0049] Although the present disclosure has been de-
scribed above with reference to embodiments thereof,
those of skill in the art will appreciate that various mod-
ifications and changes may be made to the present
disclosure without departing from the spirit and scope
of the disclosure as set forth in the claims below. There-
fore, if a modified implementation basically includes
components of the claims of the present disclosure, it
should be considered to be included in the scope of the
present disclosure.

Claims

1. A duct-type air guide for guiding cooling air to a
winding portion of a mold transformer for a shaft
generator of a vessel, the duct-type air guide com-
prising:

a duct-shaped main body having an open lower
portion;

a suction port formed in a first end of the main
body and configured to introduce external cool-
ing air thereinto; and

a winding portion cooling hole formed in an
upper portion of the main body and configured
to guide the cooling air to the winding portion of
the mold transformer,

wherein the main body is formed of a plurality of
divided plate members such that the main body
is capable of being assembled.

2. The duct-type air guide of claim 1, wherein the main
body is assembled to a lower surface of an enclosure
of the mold transformer and forms a duct having a
width narrower than that of the enclosure, thereby
forming a passage through which the cooling air
flows.

3. The duct-type air guide of claim 1 or 2, wherein the
suction port has a cross-sectional area that in-

creases toward an outside thereof.

4. The duct-type air guide of any one of the preceding
claims, further comprising:

an end plate mounted on a second end of the
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main body and configured to adjust an air flow
and sealing of an internal flow path,

wherein the end plate is configured such that an
assembly distance between the end plate and
the main body is capable of being adjusted.

5. Theduct-type air guide of claim 4, further comprising:

afixing clip formed on the end plate such that the
fixing clip extends toward the main body; and
a slot hole provided in a side wall of the main
body and formed in a position corresponding to
the fixing clip such that the slot hole extends fora
predetermined length,

wherein the fixing clip is fastened and fixed at a
desired position of the slot hole, thereby adjust-
ing the assembly distance between the end
plate and the main body.

6. The duct-type air guide of claim 5, wherein the fixing
clip is fixed at the desired position by fastening a nut
to a threaded portion which extends from a first side
of the fixing clip and which passes through the slot
hole.

7. A mold transformer for a shaft generator of a vessel,
the mold transformer comprising:

an enclosure forming a predetermined space
therein;

at least one winding portion mounted inside the
enclosure; and

a duct-type air guide mounted on a lower portion
of the enclosure and configured to guide exter-
nal cooling air to the winding portion,

wherein the duct-type air guide is assembled to
a lower surface of the enclosure and forms a
duct having a width narrower than that of the
enclosure, thereby forming a passage through
which the cooling air flows.

8. The mold transformer of claim 7, wherein the duct-
type air guide comprises:

a duct-shaped main body having an open lower
portion;

a suction port formed in a first end of the main
body and configured to introduce external cool-
ing air thereinto; and

a winding portion cooling hole formed in an
upper portion of the main body and configured
to guide the cooling air to the winding portion of
the mold transformer.

9. The mold transformer of claim 8, wherein the main
body is formed of a plurality of divided plate members
such that the main body is capable of being as-
sembled.
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The mold transformer of claim 8 or 9, wherein the
suction port has a cross-sectional area that in-
creases toward an outside thereof.

The mold transformer of any one of claim 7 to 10,
wherein the duct-type air guide further comprises:

an end plate mounted on a second end of the
main body and configured to adjust an air flow
and sealing of an internal flow path, and
wherein the end plate is configured such that an
assembly distance between the end plate and
the main body is capable of being adjusted.

The mold transformer of any one of claim 7 to 11,
further comprising:

a cooling air supply portion provided on a first side of
the enclosure and configured to supply the cooling
air to the duct-type air guide.
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