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(54) MARINE PROPULSOR, MARINE VESSEL

(57) Object
To improve the propulsion efficiency of a marine pro-

pulsor including a duct and a propeller rotatably disposed
within the duct.

Solving Means
A marine propulsor for propelling a marine vessel

includes: a plurality of ducts arranged below a hull of the
marine vessel along a width direction of the hull; and a
propeller rotatably disposed inside each of the plurality

of ducts, wherein when at least one pair of ducts adjacent
to each other in the width direction among the plurality
of ducts includes a one-side duct located on one side in
the width direction and an other-side duct located on the
other side in the width direction, a side surface of the
one-side duct on the other side in the width direction is
in contact with a side surface of the other-side duct on
the one side in the width direction.
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Description

Technical Field

[0001] The present disclosure relates to a marine pro-
pulsor that propels a marine vessel.

Background Art

[0002] For example, Patent Document 1 discloses a
marine propulsor that includes a duct and a propeller that
is rotatably disposed within the duct.

Citation List

Patent Literature

[0003] Patent Document 1: JP 2013-503784 T

Summary of Invention

Technical Problem

[0004] A marine propulsor in which a propeller is dis-
posed within a duct can achieve lower noise and im-
proved maintainability but often has lower propulsion ef-
ficiency than a marine propulsor employing an open pro-
peller. In addition, a duct propeller type marine propulsor
is often more expensive than an open propeller type ma-
rine propulsor. For these reasons, an open propeller type
marine propulsor is often selected rather than a duct pro-
peller type marine propulsor. On the other hand, the duct
propeller type marine propulsor has a high degree of free-
dom in design such as layout, size, and rotational speed,
and can improve propulsion efficiency.
[0005] The present disclosure has been made in view
of the above-described problem, and an object of the
present disclosure is to provide a marine propulsor in-
cluding a duct and a propeller rotatably disposed within
the duct, and capable of improving propulsion efficiency.

Solution to Problem

[0006] In order to achieve the above object, a marine
propulsor according to the present disclosure is a marine
propulsor for propelling a marine vessel, which includes:
a plurality of ducts arranged below a hull of the marine
vessel along a width direction of the hull; and a propeller
rotatably disposed inside each of the plurality of ducts,
wherein when at least one pair of ducts adjacent to each
other in the width direction among the plurality of ducts
includes a one-side duct located on one side in the width
direction and an other-side duct located on the other side
in the width direction, a side surface of the one-side duct
on the other side in the width direction is in contact with
a side surface of the other-side duct on the one side in
the width direction.

Advantageous Effects of Invention

[0007] According to the marine propulsor of the present
disclosure, the propulsion efficiency of the marine pro-
pulsor including the duct and the propeller rotatably dis-
posed within the duct can be improved.

Brief Description of Drawings

[0008]

FIG. 1 is a diagram schematically illustrating a con-
figuration of a marine vessel including a marine pro-
pulsor according to one embodiment.
FIG. 2 is a diagram schematically illustrating a con-
figuration of a marine propulsor according to one em-
bodiment.
FIG. 3 is a diagram schematically illustrating a con-
figuration of a pair of ducts according to one embod-
iment.
FIG. 4 is a diagram for explaining a boundary layer.
FIG. 5 is a diagram schematically illustrating a con-
figuration of a marine propulsor according to another
embodiment.
FIG. 6 is a diagram schematically illustrating a con-
figuration of a pair of ducts according to one embod-
iment.
FIG. 7 is a diagram schematically illustrating a con-
figuration of a duct according to one embodiment.

Description of Embodiments

[0009] Hereinafter, a marine propulsor according to
embodiments of the present disclosure will be described
based on drawings. Such embodiments illustrate one as-
pect of the present disclosure, do not limit the present
disclosure, and can be arbitrarily changed within the
scope of the technical idea of the present disclosure.

Configuration of Marine Vessel

[0010] FIG. 1 is a diagram schematically illustrating a
configuration of a marine vessel 100 including a marine
propulsor 1 according to one embodiment. As illustrated
in FIG. 1, the marine vessel 100 includes a hull 102 and
the marine propulsor 1 attached to the hull 102 to propel
the marine vessel 100.
[0011] The hull 102 has a bow portion 104, which is a
portion located at the front of the hull 102, a stern portion
106, which is a portion located at the back of the hull 102,
and a ship bottom area 108. The bow portion 104 has a
shape that reduces resistance the hull 102 receives from
fluids such as seawater. In the present disclosure, among
the front-back directions of the hull 102 (hereinafter, re-
ferred to as "front-back direction"), the direction from the
stern portion 106 toward the bow portion 104 is the for-
ward direction of the hull 102, and the direction from the
bow portion 104 toward the stern portion 106 is the rear-
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ward direction of the hull 102.
[0012] The marine propulsor 1 is attached to the ship
bottom area 108 so as to be located on the stern portion
106 side of the hull 102. The marine vessel 100 is con-
figured such that the travel direction of the hull 102 is
adjusted by rotating the marine propulsor 1 about an axis
O extending in the up-down direction (so-called oscillat-
ing type marine propulsor). In some embodiments, al-
though not illustrated, the marine vessel 100 includes a
rudder for adjusting the travel direction of the hull 102.
[0013] Hereinafter, a configuration of a marine propul-
sor 1 according to one embodiment of the present dis-
closure will be described in detail.

Configuration of Marine Propulsor

[0014] FIG. 2 is a diagram schematically illustrating a
configuration of a marine propulsor 1 according to one
embodiment of the present disclosure. FIG. 2 illustrates
the marine propulsor 1 viewed from the forward direction.
[0015] As illustrated in FIG. 2, the marine propulsor 1
includes a plurality of ducts 2 arranged along the width
direction of the hull 102 below the hull 102 of the marine
vessel 100, and a propeller 4 rotatably disposed inside
each of the plurality of ducts 2. Hereinafter, the width
direction of the hull 102 is simply referred to as "width
direction D".
[0016] In an aspect illustrated in FIG. 2, the marine
vessel 100 includes a center skeg 110 projecting down-
ward from the ship bottom area 108 of the hull 102. The
center skeg 110 is provided at the ship bottom area 108
of the hull 102 so as to be located at the center portion
in the width direction D, and stabilizes the hull 102.
[0017] The plurality of ducts 2 include a first duct row
6 disposed on one side (starboard side) in the width di-
rection D of the center skeg 110, and a second duct row
8 disposed on the other side (port side) in the width di-
rection D of the center skeg 110. The first duct row 6
includes five ducts 2A(2) arranged along the width direc-
tion D. That is, four pairs of the ducts 2A and 2A adjacent
to each other in the width direction D are formed. The
second duct row 8 includes five ducts 2B(2) arranged
along the width direction D. That is, four pairs of the ducts
2B and 2B adjacent to each other in the width direction
D are formed.
[0018] Here, the configuration of one of the four pairs
of the ducts 2A and 2A will be described. FIG. 3 is a
diagram schematically illustrating a configuration of a pair
of the ducts 2A and 2A according to one embodiment.
FIG. 3 illustrates the pair of the ducts 2A and 2A viewed
from the forward direction. Of the pair of the ducts 2A
and 2A, the duct 2A located on one side in the width
direction D is referred to as a one-side duct 10, and the
duct 2A located on the other side in the width direction
D is referred to as an other-side duct 12. The configura-
tion illustrated in FIG. 3 may be applied to another pair
of the ducts 2A and 2A, or may be applied to a pair of
the ducts 2B and 2B adjacent to each other in the width

direction D.
[0019] As illustrated in FIG. 3, the one-side duct 10
includes an inlet section 14 that forms an inlet 16 of the
one-side duct 10. In the aspect illustrated in FIG. 3, the
inlet section 14 of the one-side duct 10 is configured such
that each of an outer periphery shape and an inner pe-
riphery shape has a quadrangular shape. Each of the
outer periphery shape and the inner periphery shape of
the inlet section 14 of the one-side duct 10 is configured
such that the wall thickness is constant. According to
such a configuration, compared with a case where the
outer periphery shape and the inner periphery shape of
the inlet section 14 of the one-side duct 10 are different
from each other (e.g., when the outer periphery shape is
quadrangular while the inner periphery shape is circular),
the resistance that the one-side duct 10 receives from
fluid such as seawater can be reduced. The outer pe-
riphery shape of the inlet section 14 of the one-side duct
10 is not limited to a quadrangular shape, but can be a
polygonal shape. In this case, the inner periphery shape
of the inlet section 14 of the one-side duct 10 also has a
polygonal shape along the outer periphery shape.
[0020] The one-side duct 10 such as that described
above has, for example, a quadrangular cylindrical shape
and includes: a top surface 18; a first side surface 20 that
extends downward from the one end 18a on the one side
in the width direction D of the top surface 18; a second
side surface 22 that extends downward from the other
end 18b on the other side in the width direction D of the
top surface 18; and a bottom surface 24 that connects a
bottom end 20a of the first side surface 20 and a bottom
end 22a of the second side surface 22.
[0021] The top surface 18 of the one-side duct 10 is in
contact with the ship bottom area 108 of the hull 102.
The second side surface 22 of the one-side duct 10 has
a linear shape over the entirety of the extending direction
of the one-side duct 10. The bottom surface 24 of the
one-side duct 10 includes an inclined section 38 that is
inclined away from the ship bottom area 108 of the hull
102 toward the other side in the width direction D (center
side). In one embodiment, the inclined section 38 of the
bottom surface 24 of the one-side duct 10 is the entirety
of the range in which the bottom surface 24 is provided
in the width direction D. In some embodiments, the in-
clined section 38 of the bottom surface 24 of the one-
side duct 10 is a part of a range in which the bottom
surface 24 is provided in the width direction D. Note that
in one embodiment, the bottom surface 24 of the one-
side duct 10 has a linear shape, but may be curved in a
convex shape so that the outer shape changes smoothly.
[0022] Next, the other-side duct 12 will be described.
As illustrated in FIG. 3, the other-side duct 12 includes
an inlet section 26 that forms an inlet 28 of the other-side
duct 12. In the aspect illustrated in FIG. 3, the inlet section
26 of the other-side duct 12 is configured such that each
of an outer periphery shape and an inner periphery shape
has a quadrangular shape. Each of the outer periphery
shape and the inner periphery shape of the inlet section
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26 of the other-side duct 12 is configured such that the
wall thickness is constant. According to such a configu-
ration, compared with a case where the outer periphery
shape and the inner periphery shape of the inlet section
26 of the other-side duct 12 are different from each other,
the resistance that the other-side duct 12 receives from
fluid such as seawater can be reduced.
[0023] The other-side duct 12 such as that described
above has, for example, a quadrangular cylindrical shape
and includes: a top surface 30; a first side surface 32 that
extends downward from the one end 30a of the top sur-
face 30 on the one side in the width direction D; a second
side surface 34 that extends downward from the other
end 30b of the top surface 30 on the other side in the
width direction D; and a bottom surface 36 that connects
a bottom end 32a of the first side surface 32 and a bottom
end 34a of the second side surface 34.
[0024] The top surface 30 of the other-side duct 12 is
in contact with the ship bottom area 108 of the hull 102.
The first side surface 32 of the other-side duct 12 has a
linear shape over the entirety of the extending direction
of the other-side duct 12. The bottom surface 36 of the
other-side duct 12 includes an inclined section 40 which
is inclined away from the ship bottom area 108 of the hull
102 toward the other side in the width direction D (center
side). In one embodiment, the inclined section 40 of the
bottom surface 36 of the other-side duct 12 is the entirety
of the range in which the bottom surface 36 is provided
in the width direction D. In some embodiments, the in-
clined section 40 of the bottom surface 36 of the other-
side duct 12 is a part of a range in which the bottom
surface 36 is provided in the width direction D. Note that
in one embodiment, the bottom surface 36 of the other-
side duct 12 has a linear shape, but may be curved in a
convex shape so that the outer shape changes smoothly.
[0025] As illustrated in FIG.3, the side surface (second
side surface 22) of the one-side duct 10 on the other side
in the width direction D is in contact with the side surface
(first side surface 32) of the other-side duct 12 on the one
side in the width direction D. That is, no gap is formed
between the one-side duct 10 and the other-side duct 12.
[0026] The configuration of the pair of ducts 2A and 2A
illustrated and described in FIG. 3 is applied to at least
one pair of the ducts 2 adjacent to each other in the width
direction D among the plurality of pairs of the ducts 2.
When the above configuration is applied to all of the pairs
of the ducts 2 adjacent to each other in the width direction
D among the plurality of ducts 2, the plurality of ducts 2
include three or more ducts 2 arranged along the width
direction D.
[0027] In the aspect illustrated in FIG. 2, every pair of
the ducts 2A and 2A adjacent to each other in the width
direction D among the five ducts 2A of the first duct row
6 is configured such that the side surface (second side
surface 22) of the one-side duct 10 on the other side in
the width direction D is in contact with the side surface
(first side surface 32) of the other-side duct 12 on the one
side in the width direction D. Similarly, every pair of the

ducts 2B and 2B adjacent to each other in the width di-
rection D among the five ducts 2B of the second duct row
8 is configured such that the side surface (second side
surface 22) of the one-side duct 10 on the other side in
the width direction D is in contact with the side surface
(first side surface 32) of the other-side duct 12 on the one
side in the width direction D.
[0028] In the aspect illustrated in FIG. 2, a center-side
duct 42, which is located closest to the other side of the
first duct row 6 in the width direction D (center side of the
hull 102), has a side surface of the center-side duct 42
on the other side in the width direction D in contact with
a side surface of the center skeg 110 on the one side in
the width direction D. Similarly, a center-side duct 44,
which is located closest to the one side of the second
duct row 8 in the width direction D (center side of the hull
102), has a side surface of the center-side duct 44 on
the one side in the width direction D in contact with a side
surface of the center skeg 110 on the other side in the
width direction D.
[0029] In the aspect illustrated in FIG. 2, the marine
propulsor 1 includes a lower duct 46 attached to each of
the bottom surface of the center-side duct 42 of the first
duct row 6 and the bottom surface of the center-side duct
44 of the second duct row 8, and a lower propeller 48
rotatably disposed inside each lower duct 46. That is,
twelve propellers are disposed in the marine propulsor 1
according to the one embodiment . Each of the lower
ducts 46 is in contact with the center skeg 110 such that
no gap is formed between the lower duct 46 and the cent-
er skeg 110.
[0030] Next, a configuration example of the propeller
4 will be described. As illustrated in FIG. 2, the propeller
4 includes a rim 43 having a tube shape rotatably dis-
posed inside each of the plurality of ducts 2 and a blade
45 surrounded by the rim 43. The blade tip of the blade
45 is fixed to the inside surface of the rim 43. When the
rim 43 is rotated by a rotational force supplied from an
electric motor not illustrated, the blade 45 rotates around
a rotational axis of the propeller 4 extending along an
extending direction of the duct 2 as a center in accord-
ance with the rotation of the rim 43. That is, in the one
embodiment, the marine propulsor 1 is a rim drive pro-
pulsion device that generates propulsion force for the
marine vessel 100 by rotating the rim 43.

Operation and Effect of Marine Propulsor

[0031] The operation and effect of a marine propulsor
1 according to one embodiment of the present disclosure
will be described. As illustrated in FIG. 4, when the marine
vessel 100 moves on water, a boundary layer X is gen-
erated below the hull 102, where the flow velocity is slow-
er than the movement velocity V of the marine vessel
100, and friction resistance acts on the ship bottom area
108 of the hull 102 from the boundary layer X. The pro-
pulsion efficiency is reduced by the amount of friction
resistance acting on the ship bottom area 108 of the hull

5 6 



EP 4 059 830 A2

5

5

10

15

20

25

30

35

40

45

50

55

102.
[0032] According to the marine propulsor 1 of one em-
bodiment, the second side surface 22 of the one-side
duct 10 is configured to be in contact with the first side
surface 32 of the other-side duct 12. As a result, the
boundary layer X is prevented from flowing between the
one-side duct 10 and the other-side duct 12, and loss
caused by the friction resistance acting on the ship bot-
tom area 108 of the hull 102 from the boundary layer X
can be reduced. Therefore, the propulsion efficiency of
the marine propulsor 1 including the duct 2 and the pro-
peller 4 can be improved.
[0033] In accordance with the marine propulsor 1 ac-
cording to one embodiment, it is possible to easily man-
ufacture the one-side duct 10 and the other-side duct 12
compared with a case where each of the second side
surface 22 of the one-side duct 10 and the first side sur-
face 32 of the other-side duct 12 has a nonlinear shape
(e.g., an arc shape).
[0034] In a duct propeller type marine propulsor, each
of a plurality of ducts may have a tube shape. In this case,
a gap is formed between the ducts adjacent to each other
in the width direction D. As the boundary layer X flows
into this gap, a loss caused by the friction resistance act-
ing on the ship bottom area 108 becomes larger. How-
ever, in the marine propulsor 1 according to one embod-
iment, since each of the plurality of ducts 2 has a quad-
rangular cylindrical shape and the side surfaces of the
ducts 2 and 2 are in contact with each other, a gap is not
formed between the ducts 2 and 2. Therefore, the loss
caused by the friction resistance acting on the ship bot-
tom area 108 can be reduced, and the propulsion effi-
ciency of the marine propulsor 1 can be improved.
[0035] In accordance with the marine propulsor 1 ac-
cording to one embodiment, since each of the top surface
18 of the one-side duct 10 and the top surface 30 of the
other-side duct 12 is in contact with the ship bottom area
108 of the hull 102, the boundary layer X is suppressed
from flowing between the one-side duct 10 and the ship
bottom area 108 of the hull 102, and is suppressed from
flowing between the other-side duct 12 and the ship bot-
tom area 108 of the hull 102. Therefore, it is possible to
further reduce the loss caused by the friction resistance
acting on the ship bottom area 108 of the hull 102 from
the boundary layer X.
[0036] In accordance with the marine propulsor 1 ac-
cording to one embodiment, even in the hull 102 including
the center skeg 110, the center-side duct 42 of the first
duct row 6 and the center skeg 110 are configured to be
in contact with each other, and the center-side duct 44
of the second duct row 8 and the center skeg 110 are
configured to be in contact with each other. Therefore,
the boundary layer X is suppressed from flowing between
the center-side duct 42 of the first duct row 6 and the
center skeg 110, and is suppressed from flowing between
the center-side duct 44 of the second duct row 8 and the
center skeg 110. Therefore, it is possible to further reduce
the loss caused by the friction resistance acting on the

ship bottom area 108 of the hull 102 from the boundary
layer X.
[0037] The boundary layer X is inclined away from the
ship bottom area 108 of the hull 102 toward the center
side in the width direction D. In accordance with the ma-
rine propulsor 1 according to one embodiment, the bot-
tom surface 24 of the one-side duct 10 includes an in-
clined section 38 which is inclined so as to be away from
the ship bottom area 108 of the hull 102 toward the other
side (center side) in the width direction D. Further, the
bottom surface 36 of the other-side duct 12 includes an
inclined section 40 which is inclined away from the ship
bottom area 108 of the hull 102 toward the other side in
the width direction D (center side). For this reason, each
of the bottom surface 24 of the one-side duct 10 and the
bottom surface 36 of the other-side duct 12 can be
shaped along the boundary layer X, and the propulsion
efficiency of the marine propulsor 1 can be further im-
proved.
[0038] The application of the marine propulsor 1 of the
present disclosure is not limited to the marine vessel 100
including the center skeg 110. FIG. 5 is a diagram sche-
matically illustrating a configuration of a marine propulsor
1 according to another embodiment. In the aspect illus-
trated in FIG. 5, when the marine vessel 100 does not
include the center skeg 110, the three ducts 2 arranged
along the width direction D are configured such that all
pairs of the ducts 2 and 2 adjacent to each other in the
width direction D have the second side surface 22 of the
one-side duct 10 in contact with the first side surface 32
of the other-side duct 12. In other words, the three ducts
2 arranged along the width direction D are disposed con-
tinuously. The number of the ducts 2 arranged along the
width direction D is not limited to three, and may be four
or more.
[0039] In one embodiment illustrated and described in
FIG. 2, the propeller 4 is a rim drive propulsion device,
but the present disclosure is not limited to this configu-
ration. Although not illustrated, in some embodiments,
the propeller 4 includes a rotor shaft rotatably disposed
inside each of the plurality of ducts 2, and a blade fixed
to the rotor shaft.
[0040] As long as the second side surface 22 of the
one-side duct 10 is configured to be in contact with the
first side surface 32 of the other-side duct 12, the front-
back direction position of each of the inlet section 14 of
the one-side duct 10 and the inlet section 26 of the other-
side duct 12 is not particularly limited.
[0041] FIG. 6 is a diagram schematically illustrating a
configuration of a pair of ducts 2 and 2 according to one
embodiment. FIG. 6 illustrates a pair of the ducts 2 and
2 viewed from the up-down direction. In the aspect illus-
trated in FIG. 6, the one-side duct 10 is disposed such
that the inlet section 14 of the one-side duct 10 is shifted
from the inlet section 26 of the other-side duct 12 in the
front-back direction. According to such a configuration,
it is possible to optimize the incorporation of the boundary
layer X with the marine propulsor 1.
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[0042] In the aspect illustrated in FIG. 6, the inlet sec-
tion 14 of the one-side duct 10 is located behind the inlet
section 26 of the other-side duct 12, but the present dis-
closure is not limited to this form. The inlet section 14 of
the one-side duct 10 may be located ahead of the inlet
section 26 of the other-side duct 12.
[0043] A configuration example of the duct 2 according
to one embodiment will be described. FIG. 7 is a diagram
schematically illustrating a configuration of the duct 2 ac-
cording to one embodiment. FIG. 7 illustrates a cross-
sectional view of the duct 2 taken along the extending
direction of the duct 2. The configuration of the duct 2
illustrated in FIG. 7 may be applied to all of the plurality
of ducts 2 or may be applied to some of the plurality of
ducts 2. The configuration of the duct 2 illustrated in FIG.
7 may be applied to both of the one-side duct 10 and the
other-side duct 12 described above.
[0044] In the aspect illustrated in FIG. 7, a duct 2 in-
cludes: an inlet section 50 forming an inlet 52 of the duct
2; an inlet-side flow channel 54 connected to the inlet
section 50; an outlet section 56 forming an outlet 58 of
the duct 2; an outlet-side flow channel 60 connected to
the outlet section 56; and a propeller flow channel 62
connecting the inlet-side flow channel 54 and the outlet-
side flow channel 60 and in which the propeller 4 is lo-
cated.
[0045] The inlet-side flow channel 54 includes a first
section 64, and a second section 66 extending rearward
from a trailing end 64a of the first section 64. In the first
section 64, the size of the flow channel cross section of
the inlet-side flow channel 54 decreases toward the rear.
The second section 66 is configured such that the size
of the flow channel cross section of the inlet-side flow
channel 54 is constant.
[0046] The propeller flow channel 62 secures a space
for arranging the propeller 4. The propeller flow channel
62 extends rearward from the trailing end 66a of the sec-
ond section 66. The size of the flow channel cross section
of the propeller flow channel 62 is substantially the same
as the size of the flow channel cross section of the second
section 66 of the inlet-side flow channel 54. Therefore,
the flow channel cross section of the propeller flow chan-
nel 62 is smaller than that of the inlet-side flow channel
54. It should be noted that the propeller flow channel 62
has a circular flow channel cross section in order to ef-
fectively generate a propulsion force.
[0047] The outlet-side flow channel 60 extends rear-
ward from the trailing end 62a of the propeller flow chan-
nel 62. That is, the propeller flow channel 62 is located
between the inlet-side flow channel 54 and the outlet-
side flow channel 60 in the front-back direction. The size
of the flow channel cross section of the outlet-side flow
channel 60 is the same as the size of the flow channel
cross section of the propeller flow channel 62.
[0048] According to the configuration illustrated in FIG.
7, since the size of the flow channel cross section of the
propeller flow channel 62 is smaller than that of the inlet-
side flow channel 54, the wall thickness of the portion of

the duct 2 where the propeller flow channel 62 is formed
can be increased. Therefore, for example, it is possible
to secure a space for arranging a motor for rotating the
propeller 4 arranged in the propeller flow channel 62.
[0049] In the aspect illustrated in FIG. 7, the marine
propulsor 1 further includes a contrarotating propeller 68
that is located inside the duct 2 and rotatable in the op-
posite direction to the rotational direction of the propeller
4. The contrarotating propeller 68 is located in the pro-
peller flow channel 62. According to this configuration,
the contrarotating propeller 68 generates a reverse flow
of the propeller 4, and the propulsion efficiency of the
marine propulsor 1 can be further improved by the double
contrarotating effect.
[0050] Although not illustrated, when the duct 2 is
viewed from the rear, the outlet section 56 of the duct 2
is configured such that each of the outer periphery shape
and the inner periphery shape has a quadrangular shape.
According to such a configuration, resistance generated
in the duct 2 can be reduced as compared with a case
where the inner periphery shape of the outlet section 56
has a circular shape. To be more specific, when the inner
periphery shape of the outlet section 56 has a circular
shape, the wall thickness of the outlet section 56 tends
to be larger than when the inner periphery shape of the
outlet section 56 has a quadrangular shape. When the
wall thickness of the outlet section 56 is large, the amount
of resistance (loss) received by the fluid flowing out from
the duct 2 also increases. In contrast, by forming the inner
periphery shape of the outlet section 56 into a quadran-
gular shape, it is possible to reduce the wall thickness of
the outlet section 56 and reduce the amount of resistance
received by the fluid flowing out from the duct 2. Each of
the outer periphery shape and the inner periphery shape
of the outlet section 56 in the duct 2 may be a polygonal
shape, and is not limited to a quadrangular shape.
[0051] The contents described in each of the above
embodiments are grasped as follows, for example.

[1] A marine propulsor (1), for propelling a marine
vessel (100), according to the present disclosure, is
a marine propulsor for propelling a marine vessel
(100), which includes: a plurality of ducts (2) ar-
ranged below a hull (102) of the marine vessel along
a width direction (D) of the hull; and a propeller (4)
rotatably disposed inside each of the plurality of
ducts, wherein when at least one pair of ducts adja-
cent to each other in the width direction among the
plurality of ducts includes a one-side duct (10) locat-
ed on one side in the width direction and an other-
side duct (12) located on the other side in the width
direction, a side surface (22) of the one-side duct on
the other side in the width direction is in contact with
a side surface (32) of the other-side duct on the one
side in the width direction.

[0052] When a marine vessel moves on water, a
boundary layer is generated below the hull, where the
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flow velocity is slower than the movement velocity of the
marine vessel, and friction resistance acts on the hull
from the boundary layer. According to the configuration
described in [1], in at least one of the pairs of ducts ad-
jacent to each other in the width direction, a side surface
on the other side of the one-side duct is in contact with
a side surface on the one side of the other-side duct. As
a result, the boundary layer is prevented from flowing
between the one-side duct and the other-side duct, and
loss caused by the friction resistance acting on the hull
from the boundary layer can be reduced. Therefore, the
propulsion efficiency of the marine propulsor including
the duct and the propeller rotatably disposed within the
duct can be improved.
[0053] [2] In some embodiments, in the configuration
described in [1], when both of the one-side duct and the
other-side duct are viewed from a forward direction of
the hull, each of the side surface of the one-side duct on
the other side and the side surface of the other-side duct
on the one side has a linear shape.
[0054] According to the configuration described in [2],
it is possible to easily manufacture the one-side duct and
the other-side duct compared with a case where each of
the side surface of the one-side duct on the other side
and the side surface of the other-side duct on the one
side has a nonlinear shape (e.g., an arc shape).
[0055] [3] In some embodiments, in the configuration
according to [1] or [2], a top surface (18, 30) of each of
the one-side duct and the other-side duct is in contact
with a ship bottom area (108) of the hull.
[0056] According to the configuration described in [3],
the boundary layer is suppressed from flowing between
the one-side duct and the ship bottom area of the hull,
and is suppressed from flowing between the other-side
duct and the ship bottom area of the hull. Therefore, it is
possible to further reduce a loss caused by friction re-
sistance acting on the hull from the boundary layer.
[0057] [4] In some embodiments, in the configuration
described in any one of [1] to [3], the plurality of ducts
include three or more ducts arranged along the width
direction of the hull, and for every pair of the ducts adja-
cent to each other in the width direction, the side surface
of the one-side duct on the other side is in contact with
the side surface of the other-side duct on the one side.
[0058] According to the configuration described in [4],
the boundary layer is suppressed from flowing between
the ducts adjacent to each other, and loss caused by the
friction resistance acting on the hull from the boundary
layer can be reduced.
[0059] [5] In some embodiments, in the configuration
described in any one of [1] to [4], the one-side duct is
disposed such that an inlet section (14) forming an inlet
(16) of the one-side duct is shifted from an inlet section
(26) forming an inlet (28) of the other-side duct in a front-
back direction of the hull.
[0060] According to the configuration described in the
above [5], it is possible to optimize the incorporation of
the boundary layer with the marine propulsor.

[0061] [6] In some embodiments, in the configuration
described in any one of [1] to [5], the hull includes a center
skeg (110) protruding downward from the ship bottom
area of the hull, the plurality of ducts include: a first duct
row (6) including a plurality of ducts arranged along the
width direction of the hull and disposed on one side of
the center skeg; and a second duct row (8) including a
plurality of ducts arranged along the width direction of
the hull and disposed on the other side of the center skeg,
and center-side ducts (42, 44) that are closest to the cent-
er side in the width direction of the first duct row and the
second duct row are respectively in contact with side sur-
faces of the center skeg.
[0062] According to the configuration described in [6],
even in the hull including the center skeg, the boundary
layer is suppressed from flowing between the center-side
duct of the first duct row and the center skeg, and is sup-
pressed from flowing between the center-side duct of the
second duct row and the center skeg. Therefore, it is
possible to further reduce a loss caused by friction re-
sistance acting on the hull from the boundary layer.
[0063] [7] In some embodiments, in the configuration
described in any one of [1] to [6], at least one duct among
the plurality of ducts includes an inlet section (50) forming
an inlet (52) of the at least one duct; an inlet-side flow
channel (54) connected to the inlet section; an outlet sec-
tion (56) forming an outlet (58) of the at least one duct;
an outlet-side flow channel (60) connected to the outlet
section; and a propeller flow channel (62) connecting the
inlet-side flow channel and the outlet-side flow channel
and in which the propeller is disposed, wherein the pro-
peller flow channel has a smaller flow channel cross sec-
tion than the inlet-side flow channel.
[0064] According to the configuration described in [7],
since the size of the flow channel cross section of the
propeller flow channel is smaller than that of the inlet-
side flow channel, it is possible to secure a space for
arranging a device. For example, it is possible to secure
a space for arranging a motor for rotating a propeller ar-
ranged in the propeller flow channel.
[0065] [8] In some embodiments, in the configuration
described in any one of [1] to [7], when each of the plu-
rality of ducts is viewed from a forward direction of the
hull, a bottom surface (24, 36) of each of the plurality of
ducts includes an inclined section (38, 40) inclined away
from the ship bottom area of the hull toward the center
side in the width direction.
[0066] The boundary layer is inclined away from the
ship bottom area of the hull toward the center side in the
width direction. According to the configuration described
in [8], the bottom surface of each of the plurality of ducts
can be shaped along the boundary layer, and the pro-
pulsion efficiency of the marine propulsor can be further
improved.
[0067] [9] In some embodiments, in the configuration
described in any one of [1] to [8], the marine propulsor
further includes a contrarotating propeller (68) located
inside at least one of the plurality of ducts and rotatable
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in the opposite direction to the rotational direction of the
propeller.
[0068] According to the configuration described in [9],
the contrarotating propeller generates a reverse flow of
the propeller, and the propulsion efficiency of the marine
propulsor can be further improved by the double contra-
rotating effect.
[0069] [10] In some embodiments, in the configuration
described in any one of [1] to [9], the propeller includes:
a rim (43) that is cylindrical and rotatably disposed inside
each of the plurality of ducts; and a blade (45) surrounded
by and fixed to the rim.
[0070] According to the configuration described in [10],
a rim drive propulsion device that generates a propulsion
force by rotating a cylindrical rim can be applied to the
marine propulsor.
[0071] [11] A marine vessel according to some embod-
iments includes the marine propulsor according to any
one of [1] to [10].
[0072] According to the configuration described in [11],
it is possible to provide a marine vessel including the
marine propulsor described in any one of [1] to [10].

Reference Signs List

[0073]

1 Marine propulsor
2 Duct
4 Propeller
6 First duct row
8 Second duct row
10 One-side duct
12 Other-side duct
18 Top surface of one-side duct
22 Second side surface (Side surface of one-side
duct on other side)
24 Bottom surface of one-side duct
30 Top surface of other-side duct
32 First side surface (Side surface of other-side duct
on one side)
36 Bottom surface of other-side duct
38 Inclined section of bottom surface of one-side
duct
40 Inclined section of bottom surface of other-side
duct
42 Center-side duct of first duct row
44 Center-side duct of second duct row
43 Rim
45 Blade
50 Inlet section
52 Inlet
54 Inlet-side flow channel
56 Outlet section
58 Outlet
60 Outlet-side flow channel
62 Propeller flow channel
68 Contrarotating propeller

100 Marine vessel
102 Hull
108 Ship bottom area
110 Center skeg
D Width direction

Claims

1. A marine propulsor for propelling a marine vessel,
comprising:

a plurality of ducts arranged below a hull of the
marine vessel along a width direction of the hull;
and
a propeller rotatably disposed inside each of the
plurality of ducts,
wherein when at least one pair of ducts adjacent
to each other in the width direction among the
plurality of ducts includes a one-side duct locat-
ed on one side in the width direction and an oth-
er-side duct located on the other side in the width
direction, a side surface of the one-side duct on
the other side in the width direction is in contact
with a side surface of the other-side duct on the
one side in the width direction.

2. The marine propulsor according to claim 1, wherein
when both of the one-side duct and the other-side
duct are viewed from a forward direction of the hull,
each of the side surface of the one-side duct on the
other side and the side surface of the other-side duct
on the one side has a linear shape.

3. The marine propulsor according to claim 1 or 2,
wherein a top surface of each of the one-side duct
and the other-side duct is in contact with a ship bot-
tom area of the hull.

4. The marine propulsor according to any one of claims
1 to 3, wherein

the plurality of ducts include three or more ducts
arranged along the width direction of the hull,
and
for every pair of the ducts adjacent to each other
in the width direction, the side surface of the one-
side duct on the other side is in contact with the
side surface of the other-side duct on the one
side.

5. The marine propulsor according to any one of claims
1 to 4, wherein the one-side duct is disposed such
that an inlet section forming an inlet of the one-side
duct is shifted from an inlet section forming an inlet
of the other-side duct in a front-back direction of the
hull.
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6. The marine propulsor according to any one of claims
1 to 5, wherein

the hull includes a center skeg protruding down-
ward from a ship bottom area of the hull,
the plurality of ducts include:

a first duct row including a plurality of ducts
arranged along the width direction of the hull
and disposed on one side of the center
skeg; and
a second duct row including a plurality of
ducts arranged along the width direction of
the hull and disposed on the other side of
the center skeg, and
center-side ducts that are closest to the
center side in the width direction of the first
duct row and the second duct row are re-
spectively in contact with side surfaces of
the center skeg.

7. The marine propulsor according to any one of claims
1 to 6, wherein
at least one duct among the plurality of ducts in-
cludes:

an inlet section forming an inlet of the at least
one duct;
an inlet-side flow channel connected to the inlet
section;
an outlet section forming an outlet of the at least
one duct;
an outlet-side flow channel connected to the out-
let section; and
a propeller flow channel connecting the inlet-
side flow channel and the outlet-side flow chan-
nel and containing the propeller, and
the propeller flow channel has a smaller flow
channel cross section than the inlet-side flow
channel.

8. The marine propulsor according to any one of claims
1 to 7, wherein when each of the plurality of ducts is
viewed from a forward direction of the hull, a bottom
surface of each of the plurality of ducts includes an
inclined section that is inclined away from the ship
bottom area of the hull toward a center side in the
width direction.

9. The marine propulsor according to any one of claims
1 to 8, further comprising:
a contrarotating propeller located inside at least one
of the plurality of ducts and rotatable in an opposite
direction to a rotational direction of the propeller.

10. The marine propulsor according to any one of claims
1 to 9, wherein
the propeller includes:

a rim that is cylindrical and rotatably disposed
inside each of the plurality of ducts; and
a blade surrounded by and fixed to the rim.

11. A marine vessel comprising:
the marine propulsor according to any one of claims
1 to 10.
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