DESCRIPTION

TITLE OF THE INVENTION: RAILWAY VEHICLE AIR-CONDITIONING DUCT

TECHNICAL FIELD
[0001]

The present invention relates to a railcar air-conditioning duct.
BACKGROUND ART
[0002]

In a railcar, an interior air-conditioning duct is provided in a ceiling along a
longitudinal direction of a vehicle, namely, a vehicle length direction. Conditioned
air that is temperature-controlled by an air conditioner is supplied to the
air-conditioning duct, and the conditioned air is supplied from the air-conditioning
duct to an interior in order to control temperature in the interior.

[0003]

Preferably, a temperature distribution in the interior becomes uniform over
an entire area in the vehicle length direction. To that end, it is important to
properly control an airflow volume distribution of the conditioned air in the vehicle
length direction. However, in the railcar and moreover, for example, a bus, a shape.
of a vehicle body is long in the vehicle length direction, and a structure of the
air-conditioning duct also greatly depends on such a shape of the vehicle body, so
that the proper airflow volume distribution of the conditioned air is hardly
controlled. Under such circumstances, the applicant of the present invention has
also already proposed a vehicle air-conditioning duct structure disclosed in Patent
Document 1 in order to make a temperature distribution in the interior uniform.
PRIOR ART DOCUMENT

PATENT DOCUMENT



[0004]

Patent Document 1: JP 2013-151224 A
SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0005]

The vehicle air-conditioning duct disclosed in Patent Document 1 aims to
malke the temperature distribution in the interior uniform by intentionally varying
the airflow volume distribution of the conditioned air in the vehicle length direction.

An object of the present invention is to provide a railcar air-conditioning
duct that can make the temperature distribution in the interior more uniform by
more properly performing the airflow volume distribution of the conditioned air.
MEANS FOR SOLVING THE PROBLEMS

In order to accomplish the above object, the present invention is configured
as follows.

Namely, a railcar air-conditioning duct in an aspect of the present invention
extending in a vehicle length direction in a ceiling portion of a vehicle, and through
which conditioned air generated by a first air conditioner disposed at one end in the
vehicle length direction and a second air conditioner disposed at the other end in
the vehicle length direction is supplied to an interior, the railcar air-conditioning
duct comprising:

a main duct configured to be disposed between the first air conditioner and
the second air conditioner in the vehicle length direction, to bé supplied the
conditioned air from the first air conditioner and the second air conditioner, and to
include a partition wall connecting a pair of diagonal positions at both ends of the

main duct in the vehicle length direction and dividing the main duct into a first



chamber and a second chamber;

a first chamber duct configured to be located on one end side in a vehicle
width direction and to extend to the other end in the vehicle length direction, and to
be supplied the conditioned air from the first chamber;

a second chamber duct configured to be located on the other end side in the
vehicle width direction and to extend to the one end in the vehicle length direction,
and to be supplied the conditioned air from the second chamber;

a first branch duct configured to be located on the one end side in the
vehicle width direction, to be located on a first air conditioner side with respect to
the first chamber duct in the vehicle length direction, and to communicate with the
first chamber;

a second branch duct configured to be located on the other end side in the
vehicle width direction, to be located on a second air conditioner side with respect to
the second chamber duct in the vehicle length direction, and to communicate with
the second chamber;

a first guide configured to be lower than a height of the main duct and to
extend from the main duct or the partition wall to the first branch duct in the
vehicle width direction, and to supply part of the conditioned air supplied from the
first air conditioner to the first chamber into the first branch duct; and

a second guide configured to be lower than the height of the main duct and
to extend from the main duct or the partition wall to the second branch duct in the
vehicle width direction, and to supply part of the conditioned air supplied from the
second air conditioner to the second chamber into the second branch duct.

[0007]

The railcar air-conditioning duct includes each guide that is lower than a



height of the main duct and extends from a main duct or a partition wall to each

" branch duct in a vehicle width direction, so that the conditioned air supplied from
each air conditioner to the main duct can efficiently be introduced to each branch
duct by the guide. Thus, the airflow volume distribution of the conditioned air
becomes more proper, and the temperature distribution in the interior can be made
more uniform.

" EFFECT OF THE INVENTION

[0008]

According to the railcar air-conditioning duct of one aspect of the present
invention, the airflow volume distribution of the conditioned air can properly be
performed to make the temperature distribution in the interior more uniform.
BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

Fig. 1 is a view illustrating a schematic configuration of a railcar
air-conditioning duct according to a first embodiment.

Fig. 2 is a view illustrating a modification of the railcar air-conditioning
duct in Fig. 1.

Fig. 3 is a perspective view illustrating a schematic configuration in a
vicinity of a guide of the railcar air-conditioning duct in Fig. 1, and is a perspective
view in a mode in which the guide further includes a wind direction plate.

Fig. 4 is a perspective view illustrating a modification of the railcar
air-conditioning duct in Fig. 1, and is a perspective view illustrating a mode in
which a chamber duct includes a partition plate.

Fig. 5 is a view illustrating arrangement of the railcar air-conditioning duct

in Fig. 1 in a railcar.



Fig. 6 is a cross-sectional view of a portion A in Fig. 5.

Fig. 7A is a view illustrating a schematic configuration of a railcar
air-conditioning duct according to a second embodiment.

Fig. 7B is a view illustrating a modification of the railcar air-conditioning
duct in Fig. 7A.

Fig. 8A is a view illustrating a schematic configuration of a railcar
air-conditioning duct according to a third embodiment.

Fig. 8B is a view illustrating a modification of the railcar air-conditioning
duct in Fig. 8A.

Fig. 9 is a view illustrating a schematic configuration of a railcar
air-conditioning duct according to a fourth embodiment.

Fig. 10 is a view illustrating a schematic configuration of a railcar
air-conditioning duct according to a fifth embodiment.

Fig. 11 is a view illustrating an installation modification of the guide of the
railcar air-conditioning duct in Figs. 1 and 2.

Fig. 12A is a perspective view illustrating an air flow noise suppressing
member, which can be added to the guide of the railcar air-conditioning duct of each
embodiment and extends from a ceiling of the guide to a main duct.

Fig. 12B is a perspective view illustrating an air flow noise suppressing
member, which can be added to a branch duct of the railcar air-conditioning duct of
each embodiment and extends to an inside of the branch duct.

Fig. 12C is a perspective view illustrating an air flow noise suppressing
member, which can be added to the branch duct of the railcar air-conditioning duct
of each embodiment and extends in the branch duct.

EMBODIMENTS OF THE INVENTION



[0010]

A railcar air-conditioning duct according to an exemplary embodiment will
be described below with reference to the drawings. In each of the drawings, the
same or similar component is indicated by the same reference numeral. Each of
the drawings conceptually illustrates a structure, but a contraction scale
relationship between structural components does not necessarily correspond to a
real structure. Thus, for example, a chamber duct and a branch duct, which will
be described below, are illustrated in the same row in a vehicle length direction.
However, the chamber duct and the branch duct may be actually displaced from

each other in a vehicle width direction. A height in the vehicle height direction of a
main duct is illustrated at the same height over the vehicle length direction, but the
height may be changed with a connection portion between the chamber duct and
the branch duct as a boundary. The illustrated arrow simply indicates a rough
direction (wind direction), and magnitude of the arrow does not indicate magnitude
of force (wind force).

In order to avoid unnecessary redundancy of the following explanation to
facilitate understanding of those skilled in the art, detailed description of a known
matter and overlapping description of substantially the same configuration may be
omitted in some cases. The contents of the following description and the
accompanying drawings are not intended to limit the subject matter recited in the
claims.

[0011]

A schematic configuration of a railcar air-conditioning duct (hereinafter,

simply referred to as an “air-conditioning duct”) common to each embodiment will

be described first. For convenience, an air-conditioning duct 101 of a first



embodiment will be described as an example.

As illustrated in Fig. 5, the air-conditioning duct 101 is a conduit, which is
installed on a back side of an interior ceiling 19 of a railcar 10 while extending in a
vehicle length direction 11 that is a longitudinal direction of the railcar 10, and
introduces the conditioned air generated by an air conditioner 180 to the interior.
The air conditioner 180 is a device that controls temperature inside an interior 14,
and the air conditioner 180 sucks air in the interior from a suction port 181,
controls the air to a set temperature, and supplies the air to the air-conditioning
duct 101 as the conditioned air. Even if two air conditioners 180 are installed for
one railcar, the temperature in the interior 14 can be controlled by operating one of
the air conditioners 180.

As illustrated in Fig. 1, for example, the air-conditioning duct 101 includes
a main duct 110 that is located in a central portion in a vehicle width direction 12
and extends in the vehicle length direction 11, a chamber duct 120 located on both
sides of the main duct 110 in the vehicle width direction 12, a branch duct 130
located adjacent to the chamber duct 120, and a guide 140, as basic components.

Each embodiment of the air-conditioning duct 101 having the above
configuration will be described below.

[0012]

First Embodiment

Fig. 1 illustrates a schematic configuration of an air-conditioning duct 101
according to a first embodiment. In the first embodiment, a first air conditioner
180-1 and a second air conditioner 180-2 are installed at both ends of the railcar 10
in the vehicle length direction 11. For convenience, in the first embodiment, the

first air conditioner 180-1 is disposed at one end 15-1 in the vehicle length direction,



corresponding to a first end side of the railcar 10, and the second air conditioner
180-2 is disposed at the other end 15-2 in the vehicle length direction, '
corresponding to a second end side of the railcar 10.

[0013]

As illustrated in Fig. 1, the air-conditioning duct 101 includes one main
duct 110, two chamber ducts 120 (a first chamber duct 120-1, a second chamber
duct 120-2), two branch ducts 130 (a first branch duct 130-1, a second branch duct
130-2), and two guides 140 (a first guide 140-1 and a second guide 140-2), as basic
components. The air-conditioning duct 101 can also include a wind direction plate
150 and a partition plate 160 as illustrated in Fig. 2, and furthermore, include an
air flow noise suppressing member 190 as illustrated in Figs. 12A, 12B, and 12C.

These components will sequentially be described below.

[0014]

The main duct 110 will be described.

In the first embodiment, the main duct 110 is a duct located at a central
portion in the vehicle width direction 12 of the railcar 10 and a central portion 16 in
the vehicle length direction 11. In the first embodiment, the main duct 110 is a
duct located between the first air conditioner 180-1 and the second air conditioner
180-2 in the vehicle length direction 11. In the first embodiment, for example, the
main duct 110 has a width dimension of about 1/3 of a vehicle width and a length
dimension of about 3/5 of a vehicle len_gth.

[0015]

The main duct 110 includes a partition wall 113 that divides the main duct

110 into a first chamber 111 and a second chamber 112. The partition wall 113 is

a plate member that connects a set of diagonal positions at both ends of the main



duct 110 in the vehicle length direction 11 while extending in the duct. In the first
embodiment, the partition wall 113 extends linearly as illustrated Figs. 1 and 2.
However, the partition wall 113 is not limited to the linear shape, and may have any
shape that connects the sct of diagonal positions at both the ends of the duct. For
example, the partition wall 113 may have a stair shape.

[0016]

The first air conditioner 180-1 and the second air conditioner 180-2 have
one or a plurality of openings through which the conditioned air is supplied from the
first air conditioner 180-1 and the second air conditioner 180-2 to the first chamber
111 and the second chamber 112, respectively.

[0017]

The main duct 110 includes sidewalls 115 extending along the vehicle
length direction 11 on both sides in the vehicle width direction 12. The sidewalls
115 are boundary walls between the chamber duct 120 and the main duct 110, and
have a plurality of outlets 115a at appropriate intervals in the vehicle length
direction 11 as illustrated in Fig. 1. As illustrated in Fig. 6, the outlet 115a
communicates the main duct 110 with each of the chamber ducts 120.

[0018]

The chamber duct 120 will be described below.

As illustrated in Figs. 1 and 6, the chamber ducts 120 are ducts positioned
on both left and right sides of the main duct 110 in the vehicle width direction 12,
and include a first chamber duct 120-1 and a second chamber duct 120-2.

The first chamber duct 120-1 is located on one end side 12a in the vehicle
width direction, extends to the other end 15-2 in the vehicle length direction with an

end adjacent to the first branch duct 130-1 as a starting point, and communicates



with the first chamber 111 of the main duct 110 through the outlets 115a of the
sidewall 115.

The second chamber duct 120-2 is located on the other end side 12b in the
vehicle width direction, extends to one end 15-1 in the vehicle length direction with
an end adjacent to the second branch duct 130-2 as a starting point, and
communicates with the second chamber 112 of the main duct 110 through the
outlets 1153 of the sidewall 115.

Thus, each chamber duct 120 'is a duct through which the conditioned air
is supplied from the main duct 110 to the interior 14. That is, the chamber duct
120 has a function of supplying the conditioned air to the interior 14 while
decreasing a wind speed of the conditioned air having a strong flow in the vehicle
length direction 11 in the main duct 110. In the first embodiment, for example,
each chamber duct 120 has the width dimension of about 1/4 of the width of the
main duct 110 in the vehicle width direction 12.

[0019]

At this point, in the sidewalls 115 of the main duct 110, outlets 115aL are
provided as the outlet 115a at positions corresponding to both ends in the vehicle
length direction 11 of the partition wall 113 of the main duct 110. Thus, the
conditioned air flowing through each of the first chamber 111 and the second
chamber 112 of the main duct 110 is introduced to the chamber duct 120 through
the outlet 115aL in a most downstream portion. |

By adopting such a structure, the conditioned air can sufficiently be
supplied from the first chamber 111 onto the other end 15-2 side in the vehicle
length direction of the first chamber duct 120-1. Similarly, the conditioned air can

sufficiently be supplied from the second chamber 112 onto the one end 15-1 side in
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the vehicle length direction of the second chamber duct 120-2.
[0020]

As illustrated in Fig. 6, each chamber duct 120 includes a plurality of
diffusers 171 in a lower portion of the chamber duct 120 in a vehicle height
direction 13. The diffuser 171 is provided in the interior ceiling 19, and supplies
the conditioned air supplied from the main duct 110 to each chamber duct 120 to
the interior 14. The diffuser 171 includes a supply port 173. The supply port 173
is oriented so as to supply the conditioned air to the interior 14 in two directions of
a window side and a central side of the railcar 10 in the vehicle width direction 12.
[0021]

The branch duct 130 will be described below.

The branch duct 130 is a duct that is separated from the chamber duct 120
in the vehicle length direction 11 and located adjacent to the chamber duct 120, and
includes a first branch duct 130-1 and a second branch duct 130-2.

In the first embodiment, the first branch duct 130-1 is located on the one
end side 12a in the vehicle width direction, is located on the first air conditioner
180-1 side with respect to the first chamber duct 120-1 in the vehicle length
direction 11 (the one end 15-1 side in the vehicle length direction), and
communicates with the first chamber 111 of the main duct 110 through an opening
131 provided in the sidewall 115 of the main duct 110.

In the first embodiment, the second branch duct 130-2 is located on the
other end side 12b in the vehicle width direction, is located on the second air
conditioner 180-2 side with respect to the second chamber duct 120-2 in the vehicle
length direction 11 (the other end 15-2 side in the vehicle length direction), and

communicates with the second chamber 112 of the main duct 110 through the

11



opening 131 provided in the sidewall 115 of the main duct 110.

Thus, each branch duct 130 is a duct through which the conditioned air is
supplied from the main duct 110 to the interior 14, in particular to the interior 14
on the one end 15-1 side in the vehicle length direction and the other end 15-2 side
in the vehicle length direction (also collectively referred to as a vehicle end 15).
Each branch duct 130 also includes the plurality of diffusers 171 described above.
[0022]

With respect to the chamber duct 120 and the branch duct 130 described
above, in the first embodiment, as illustrated in Fig. 1, on the one end side 12a in
the vehicle width direction 11, the first branch duct 130-1 is disposed on the first air
conditioner 180-1 side (the one end 15-1 side in the vehicle length direction), and
the first chamber duct 120-1 extends onto the second air conditioner 180-2 side
(the other end 15-2 side in the vehicle length direction). On the other end side 12b
in the vehicle width direction, the second branch duct 130-2 is disposed on the
second air conditioner 180-2 side in the vehicle length direction 11, and the second
chamber duct 120-2 extends onto the first air conditioner 180-1 side.

[0023]

The guide 140 will be described below with reference to Fig. 3. Fig. 3
illustrates a schematic configuration of the vicinity of the first branch duct 130-1 in
Fig. 1.

The guide 140 is a duct that has a height h2 lower than a height hl of the
main duct 110 in the vehicle height direction 13 and is located in the main duct 110.
In the first embodiment, the guide 140 extends continuously from the partition wall
113 of the main duct 110 to the branch duct 130. As illustrated in Fig. 11, the

guide 140 may extend not from the partition wall 113, but from the sidewall 115 of
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the main duct 110 to the branch duct 130.

The guide 140 introduces part of the conditioned air supplied from the air
conditioner 180 to the main duct 110 to the branch duct 130 through the opening
131.

[0024]

More particularly, as illustrated in Fig. 3, the guide 140 includes a bottom
plate 116 common to the main duct 110, a ceiling plate 141, and an arc-shaped
sidewall 142. In the first embodiment, the sidewall 142 is connected to the
partition wall 113. Thus, the guide 140 corresponding to the duct formed by the
bottom plate 116, the ceiling plate 141, and the sidewall 142 introduces the
conditioned air, which is existed substantially below a vertical cross-section of the
main duct 110, namely, a portion corresponding to the height h2 in the conditioned
air supplied from the air conditioner 180 to the main duct 110, to the branch duct
130 through the opening.131.

The remaining conditioned air, which is supplied to the main duct 110 from
the air conditioner 180 and existed substantially above the vertical cross-section,
namely, a portion corresponding to a height (h1 - h2), passes above the ceiling plate
141 of the guide 140, advances in the vehicle length direction 11 in the main duct
110, and is supplied to the chamber duct 120 through the outlet 115a in the
sidewall 115 of the main duct 110.

[0025]

In the first embodiment, as illustrated in Fig. 1, the guide 140 includes a
first guide 140-1 installed in the first chamber 111 of the main duct 110 and a
second guide 140-2 installed in the second chamber 112 of the main duct 110.

In the first embodiment, the height h2 of the guide 140 can take a

13



dimension from 20% to 60% of the height hl of the main duct 110. Alternatively,
the height h2 of the guide 140 may be determined according to a length ratio of the
branch duct 130 and the chamber duct 120 in the vehicle length direction 11.
Specifically, the height h2 of the guide 140 can be increased with increasing length
ratio of the branch duct 130.

[0026]

The following effects can be obtained by providing the guide 140.

The sidewall 142 of the guide 140 is connected to the partition wall 113 of
the main duct 110 such that a conditioned air intake port 143 of the guide 140 has
the same or substantially the same width as the main duct 110 in the vehicle width
direction 12. Thus, the guide 140 can efficiently introduce the conditioned air
supplied from the air conditioner 180 to the main duct 110 into the branch duct 130
(the first branch duct 130-1 and the second branch duct 130-2), and sufficiently
secure an amount of conditioned air to be introduced. The amount of conditioned
air can easily be controlled by adjusting the height h2 of the guide 140.

As a result, the airflow volume distribution of the conditioned air supplied
to the interior 14 can be made more proper, and the temperature distribution in the
interior can be made more uniform.

[0027]

In addition to the dimension in the vehicle width direction 12 of the
conditioned air intake port 143 of the guide 140 described above, the height h2 of
the guide 140 is kept constant in the vehicle width direction 12, and the bottom
plate 116 of the main duct 110 and the ceiling plate 141 of the guide 140 are parallel
to each other. Thus, straightening of the conditioned air advancing in the main

duct 110 through above the ceiling plate 141 can be achieved. As a result, the
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amount of conditioned air supplied from the main duct 110 to the chamber duct
120 through the outlet 115a can also sufficiently be secured on an upstream side of
the chamber duct 120.

Thus, the airflow volume distribution of the conditioned air supplied from
the chamber duct 120 to the interior 14 can be made more proper, and the
temperature distribution in the interior can be made more uniform.

[0028]

The above configuration corresponds to the basic configuration of the
air-conditioning duct 101. In the first embodiment, the guide 140 may further
include a wind direction plate 150, and the chamber duct 120 may further include a
partition plate 160. The wind direction plate 150 and the partition plate 160 will be
further described below with reference to Figs. 2 and 3.

[0029]

Firstly, the wind direction plate 150 will be described.

The wind direction plate 150 is a plate that is located between the guide 140
(more specifically, the sidewall 142 of the guide section 140) and the air conditioner
180 in the vehicle length direction 11 and disposed separately from the sidewall 142
of the guide 140, and is a member that is vertically provided on the bottom plate 116
and connected to the ceiling plate 141. At least one first wind direction plate 150-1
can be provided in the first guide 140-1, and at least one second wind direction
plate 150-2 can be provided in the second guide 140-2. Fig. 2 illustrates the case
where one wind direction plate 150 is provided in each of the first guide 140-1 and
the second guide 140-2.

[0030]

The wind direction plate 150 is a member that guides a flow of the

15



conditioned air guided to the branch duct 130 in the guide 140. That is, in the case
where the wind direction plate 150 is not provided, the amount of conditioned air
flowing on the sidewa]1.142 side is larger than that on an arc center side of the
sidewall 142 in the guide 140. As a result, the amount of conditioned air supplied
from the branch duct 130 to the interior 14 tends to become larger on the window
side than on the central side of the interior 14 in the vehicle width direction 12. By
providing the wind direction plate 150, the wind direction of the conditioned air
guided to the branch duct 130 is adjusted to equalize the airflow volume in the
vehicle width direction 12 in the branch duct 130. As a result, the amount of
conditioned air supplied from the branch duct 130 to the interior 14 can be
equalized on the central side and the window side of the interior 14 in the vehicle
width direction 12,

[0031]

By way of example, one end of the wind direction plates 150 is disposed at a
position where a width w1 (Fig. 2) in the vehicle width direction 12 of the
conditioned air intake port 143 of the guide 140 is equally or approximately equally
divided according to the number of installed wind direction plates 150. For
example, in the case where two wind direction plates 150 are disposed, one end of
each wind direction plate 150 is installed so as to equally divide the width w1l into
three.

The wind direction plate 150 includes an extension unit 151 in which the
other end of the extension unit 151 extends into the branch duct 130 through the
opening 131. The extension unit 151 is disposed such that a width w2 (Fig. 2) in
the vehicle width direction 12 of the branch duct 130 is equally or approximately

equally divided according to the number of installed wind direction plates 150. For
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example, in the case where two wind direction plates 150 are disposed, each
extended unit 151 is disposed so as to equally divide the width w2 into three.

[0032]

The partition plate 160 will be further described below with reference to Fig.

The partition plate 160 is a member that extends in the vehicle width
direction 12 in the chamber duct 120 (the first chamber duct 120-1 and the second
chamber duct 120-2), and at least one partition plate 160 is provided in the vehicle
length direction 11 in each chamber duct 120. Fig. 2 illustrates the case where one
partition plate 160 is provided for each chamber duct 120. The partition plate 160
provided in the first chamber duct 120-1 may be referred to as a first partition plate
160-1, and the partition plate 160 provided in the second chamber duct 120-2 may
be referred to as a second partition plate 160-2.

The partition plate 160 serves as a baffle plate in the chamber duct 120.
Thus, the partition plate 160 prevents the conditioned air supplied from the main
duct 110 to the upstream side of the chamber duct 120 through the outlet 115a
from flowing directly in the vehicle length direction 11 within the chamber duct 120
to the vehicle end 15 of the railcar 10.

[0033]

By providing the partition plate 160 in this way, the conditioned air can
sufficiently be supplied from the chamber duct 120 to the interior 14 on the
upstream side of the chamber duct 120, namely, in the region close to the branch
duct 130 in the vehicle length direction 11. As a result, the temperature in the
interior 14 on the upstream side of the chamber duct 120 can be equalized to the

temperature in other places in the interior 14.
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[0034]

For the installation purpose of the partition plate 160, in the case where
only one partition plate 160 is provided in one chamber duct 120, the partition plate
160 is disposed in the vicinity of an end on the upstream side of the chamber duct
120 as illustrated in Fig. 2. That is, the installation position of the partition plate
160 corresponds to a central portion between the center of the railcar 10 and the
end on the upstream side of the chamber duct 120 in the vehicle length direction 11,
more specifically corresponds to a portion slightly closer to the end on the upstream
side than a midpoint between the center of the railcar 10 and the end on the
upstream side of the chamber duct 120.

On the other hand, in the case where a plurality of partition plates 160 are
provided in each chamber duct 120, the partition plates 160 can be disposed
according to one or a plurality of outlets 115a of the chamber duct 120.

[0035]

The air flow noise suppressing member 190 will be described below with
reference to Figs. 124, 12B, and 12C. In Figs. 124, 12B, and 12C, an arrow “A”
indicates the flow of the conditioned air.

In the first embodiment, as illqstrated in Fig. 3, the sidewall 142 of the
guide 140 is provided perpendicular to the bottom plate 116. On the other hand,
as described above, part of the conditioned air passes above the ceiling plate 141 of
the guide 140 and advances into the main duct 110. However, an air flow is
disturbed by a step formed by the sidewall 142, and an air flow noise tmay be
generated.

In order to suppress the generation of the air flow noise, as illustrated in Fig.

12A, a first air flow noise suppressing member 191 that is inclined downward from
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the upstream toward the downstream of the conditioned air can be provided within
the main duct 110. The first air flow noise suppressing member 191 is located
between the ceiling plate 141 of the guide 140 and the bottom plate 116, and an
inclination angle 6 with respect to the bottom plate 116 ranges from 8 degrees to 15
degrees and takes, for example, 12 degrees.

[0036]

Similarly to the case of the main duct 110, even when the conditioned air
enters into the branch duct 130 by the guide 140, the air flow is disturbed by a step,
and an air flow noise may be generated. As illustrated in Figs. 12B and 12C, a
second air flow noise suppressing member 192 extending from the opening 131 of
the branch duct 130 toward the ceiling 133 of the branch duct 130 can be disposed
within the branch duct 130 in order to suppress the generation of the air flow noise.
At this point, the second air flow noise suppressing member 192 may be connected
to a sidewall 134 of the branch duct 130 instead of the ceiling 133. A third air flow
noise suppressing member 193 extending from the second air flow noise
suppressing member 192 to the ceiling 133 of the branch duct 130 can be provided
within the branch duct 130 in a direction in which the conditioned air flows within
the branch duct 130.

[0037]

By providing the air flow noise suppressing member 190 (the first air flow
noise suppressing member 191, the second air flow noise suppressing member 192,
the third air flow noise suppressing member 193) described above, the steps are

~reduced with respect to the flow of the conditioned air to suppress the disturbance

of air flow. As a result, the generation of the air flow noise can be suppressed.

[0038]
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An air conditioning operation by the air-conditioning duct 101 of the first
embodiment having the above configuration will be described below.

The first air conditioner 180-1 installed at the one end 15-1 in the vehicle
length direction and the second air conditioner 180-2 installed at the other end 15-2
in the vehicle length direction suck air in the interior 14 from the suction port 181
provided in each of the first air conditioner 180-1 and the second air conditioner
180-2, adjust the sucked air to a set temperature as the conditioned air, and supply -
the conditioned air to the main duct 110. That is, the conditioned air is supplied
from an opening of the first air conditioner 180-1 to the first chamber 111 of the
main duct 110, and supplied from an opening of the second air conditioner 180-2 to
the second chamber 112 of the main duct 110.
[0039]

Part of the conditioned air supplied to the first chamber 111 is introduced
into the branch duct 130-1 by the first guide 140-1, and supplied to the interior 14
through the diffuser 171. The remaining conditioned air passes above the ceiling
plate 141 of the first guide 140-1, and advances in the first chamber 111 while being
guided by the partition wall 113. At this point, the conditioned air is supplied to
the first chamber duct 120-1 through each outlet 115a in the sidewall 115 of the
first chamber 111, and supplied to the interior 14 through the diffuser 171 of the
first chamber duct 120-1. The conditioned air having advanced to the end of the
partition wall 113 in the first chamber 111 enters the first chamber duct 120-1
through the outlet 115aL, and joins the conditioned air that already entered the first
chamber duct 120-1. The joined conditioned air advances into the first chamber
duct 120-1 to the other end 15-2 in the vehicle length direction that is the second

air conditioner 180-2 side, and is supplied to the interior 14 through the diffuser
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171.

The conditioned air supplied to the second chamber 112 is the same as the
case of the first chamber 111 described above, so that the description thereof will be
omitted.

[0040]

As described above, according to the air-conditioning duct 101 of the first
embodiment, the conditioned air is equally or substantially equally supplied from
the first chamber duct 120-1 and the second chamber duct 120-2 to the interior 14.
By providing the guide 140, the conditioned air is also eqlially or substantially
equally supplied from the first branch duct 130-1 disposed at the one end 15-1 in
the vehicle length direction and the second branch duct 130-2 disposed at the other
end 15-2 in the vehicle length direction to the interior 14. Thus, the amount of
supplied conditioned air does not greatly deviate within the interior 14, and the
temperature in the interior 14 can be made uniform. By providing the partition
plate 160 in each chamber duct 120, the conditioned air is equally or substantially
equally supplied from any place of each chamber duct 120 to the interior 14 in the
vehicle length direction 11.

[0041]

In the first embodiment, the air conditioners 180 are disposed at the vehicle
ends 15 of the railcar 10, but the installation position of the air conditioner 180 is
not limited to the vehicle end 15.

[0042]

A modification of the air-conditioning duct 101 of the first embodiment will

be sequentially described below.

Second Embodiment
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An air-conditioning duct 102 according to a second embodiment will be
described with reference to Fig. 7A mainly. Hereinafter, a main difference in
configuration will be described in comparison with the air-conditionihg duct 101 of
the first embodiment, and description of the same or similar configuration will be
omitted.

[0043]

In the air-conditioning duct 101 of the first embodiment, the air conditioner
180 is installed at each of the vehicle ends 15. On the other hand, in the
-air-conditioning duct 102 of the second eml:;odiment, one air conditioner 180 is
disposed in the central portion in the vehicle length direction 11 of the railcar 10.

Consequently, the main duct 110 does not include the partition wall 113,
but includes the first chamber 111 extending to the one end 15-1 side (first end
side) in the vehicle length direction of the railcar 10, and the second chamber 112
extending to the other end 15-2 side (second end side) in the vehicle length
direction.

[0044]

On the one end side 12a in the vehicle width direction, the first chamber
duct 120-1 is disposed at the one end 15-1 in the vehicle length direction, and the
first branch duct 130-1 extending to the other end 15-2 in the vehicle length
direction is disposed adjacent to the first chamber duct 120-1. On the other end
side 12b in the vehicle width direction, the second chamber duct 120-2 is disposed
at the other end 15-2 in the vehicle length direction, and the second branch duct
130-2 extending to the one end 15-1 in the vehicle length direction is disposed
adjacent to the second chamber duct 120-2.

[0045]
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In the second embodiment, as illustrated in Fig. 7A, the partition plate 160
is not provided in each chamber duct 120. . However, as illustrated in Fig. 2, the
partition plate 160 may be provided in each chamber duct 120.

[o046]

The first guide 140-1 is provided for the first branch duct 130-1, and the
second guide 140-2 is provided for the second branch duct 130-2. Fig. 7A
illustrates the case where two wind direction plates 150 are provided in the guide
140 by way of example. The wind direction plate 150 is not necessarily provided.
[0047]

An air conditioning operation by the air-conditioning duct 102 of the
second embodiment having the above configuration will be described below.

The one air conditioner 180 disposed in the central portion of the vehicle
supplies the conditioned air to the first chamber 111 and the second chamber 112.
Part of the conditioned air supplied to the first chamber 111 is introduced into the
first branch duct 130-1 by the first guide 140-1, and flows to the other end 15-2 in
the vehicle length direction along the vehicle length direction 11. At this point, the
conditiqned air is supplied to the interior 14 through the diffuser 171 of the first
branch duct 130-1.

The length of each branch duct 130 in the vehicle length direction 11 is
larger than that of the first embodiment, but as described above, the sufficient
amount of conditioned air can be introduced to the branch ducts 130 by properly
adjusting the height h2 of the guide 140.

{0048]
The remaining conditioned air supplied to the first chamber 111 passes

above the ceiling plate 141 of the first guide 140-1, and advances toward the one
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end 15-1 in the vehicle length direction in the first chamber 111 along the vehicle
length direction 11. At this point, the conditioned air is supplied to the first
chamber duct 120-1 through each outlet 115ain the sidewall 115 of the first
chamber 111, and supplied to the interior 14 through the diffuser 171 of the first
chamber duct 120-1.

The conditioned air supplied to the second chamber 112 is the same as the
case of the first chamber 111 described above, so that the description thereof will be
omitted.

[0049]

The conditioned air is also equally or substantially equally supplied from
the first chamber duct 120-1, the second chamber duct 120-2, the first branch duct
130-1, and the second branch duct 130-2 to the interior 14 through the
air-conditioning duct 102 of the second embodiment. Thus, in the air-conditioning
duct 102 of the second embodiment, the amount of supplied conditioned air does
not greatly deviate within the interior 14, and the temperature in the interior 14 can
be made uniform.

[0050]

The following modifications of the second embodiment can also be made.

That is, in the second embodiment, one air conditioning device 180 is
disposed in the central portion of the vehicle as illustrated in Fig. 7A. Alternatively,
at least two air conditioners 180-1, 180-2 may be disposed adjacent to each other in
the vehicle length direction 11 in the central portion of the vehicle such that the
conditioned air is supplied from each air conditioner 180 to the first chamber 111
and the second chamber 112. In the disposition of the air conditioner 180 in Fig.

7A, the two air conditioners 180 can also be disposed in the vehicle width direction
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12.
[0051]

In the second embodiment, the first chamber 111 and the second chamber
112 are identical to each other in the length in the vehicle length direction 11.
Alternatively, as illustrated in Fig. 7B, the first chamber 111 and the second
chamber 112 may be different from each other in the length in the vehicle length
direction 11. Although Fig. 7B illustrates the case where two air conditioners 180
are disposed while the first chamber 111 is longer than the second chamber 112,
the second chamber 112 may be longer than the first chamber 111.

[0052]

In the case where the first chamber 111 and the second chamber 112 are
different from each other in the length in the vehicle length direction 11, for example,
the airflow volume adjustment between the first chamber duct 120-1 and the first
branch duct 130-1 can be performed by changing the height h2 of the guide 140
according to a length ratio in the vehicle length direction 11 of the first chamber
duct 120-1 and the first branch duct 130-1. Specifically, for example, the height
h2 of the guide 140 can be increased with increasing length ratio of the branch duct
130-1.

[0053]

Conditioned air supply performance of the air conditioners 180-1, 180-2
can be adjusted according to the length ratio in the vehicle length direction 11 of the
first chamber 111 and the second chamber 112. Specifically, for example, the
conditioned air supply performance of the air conditioner 180-1 can be increased
with increasing length ratio of the first chamber 111.

[0054]
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Although Fig. 7B illustrates the case where two air conditioners 180 are
provided, there is no particular limitation on the number of air conditioners 180.
In the case where one air conditioner 180 is provided, a ratio of the amount of
conditioned air distributed to the first chamber 111 and the second chamber 112
can be changed according to the length ratio in the vehicle length direction 11 of the
first chamber 111 and the second chamber 112. Specifically, for example, as the
ratio of the length of the first chamber 111 increases, the amount of conditioned air
distributed to the first chamber 111 can be increased with increasing length ratio of
the first chamber 111.

[0055]

Third Embodiment

An air-conditioning duct 103 according to a third embodiment will be
described with reference to Fig. 8A mainly. Hereinafter, a main difference in
configuration will be described in comparison with the air-conditioning duct 101 of
the first embodiment, and description of the same or similar configuration will be
omitted.

[0056]

In the air-conditioning duct 103 of the third embodimerit, similarly to the
second embodiment, only one air conditioner 180 is disposed in the central portion
in the vehicle length direction 11 of the railcar 10.

Consequently, the main duct 110 does not include the partition wall 113,
and includes only the second chamber 112 extending to the other end 15-2 (second
end side) in the vehicle length direction in the third embodiment.

[0057]

On the one end side 12a in the vehicle width direction, a first chamber duct
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120-1-2 is disposed at the other end 15-2 in the vehicle length direction, and a first
branch duct 130-1-2 extending to the one end 15-1 in the vehicle length direction is
disposed adjacent to the first chamber duct 120-1-2. On the other end side 12b in
the vehicle width direction, a second chamber duct 120-2-2 is disposed at the other
end 15-2 in the vehicle length direction, and a second branch duct 130-2-2
extending to the one end 15-1 in the vehicle length diref:tion is disposed adjacent to
the second chamber duct 120-2-2.

[0058]

In the third embodiment, similarly to the second embodiment, the partition
plate 160 is not provided in each chamber duct 120 as illustrated in Fig. 8A.
However, as illustrated in Fig. 2, the partition plate 160 may be provided in each
chamber duct 120.

[0059]

The first guide 140-1 is provided for the first branch duct 130-1-2, and the
second guide 140-2 is provided for the second branch duct 130-2-2. In the third
embodiment, the sidewalls 142 of the first guide 140-1 and the second guide 140-2
extend onto both the sides in the vehicle width direction 12 with the central portion
in the vehicle width direction 12 of the first chamber 111 of the main duct 110 as a
starting point. Each guide 140 includes the wind direction plate 150, and each one
wind direction plate 150 is provided as an example in the third embodiment. The
wind direction plate 150 is not necessarily provided.

[0060]

An air conditioning operation by the air-conditioning duct 103 of the third

embodiment having the above configuration will be described below.

The one air conditioner 180 disposed in the central portion of the vehicle
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supplies the conditioned air to the second chamber 112. Part of the conditioned
air supplied to the second chamber 112 is equally divided and introduced into the
first branch duct 130-1-2 and the second branch duct 130-2-2 by the first guide
140-1 and the second guide 140-2. Then, the conditioned air flows to the one end
15-1 in the vehicle length direction along the vehicle length direction 11 within the
first branch duct 130-1-2 and the second branch duct 130-2-2. At this point, the
conditioned air is supplied to the interior 14 through each diffuser 171 (Fig. 6) of
each branch duct 130.

[0061]

The remaining conditioned air supplied to the second chamber 112 passes
above the ceiling plate 141 of eéch guide 140, and flows to the other end 15-2 in the
vehicle length direction along the vehicle length direction 11 within the second
chamber 112. At this point, the conditioned air is supplied into the first chamber
duct 120-1-2 and the second chamber duct 120-2-2 through each outlet 115a in
the sidewall 115 of the second chamber 112, and supplied to the interior 14 through
each diffuser 171 of each chamber duct 120.

[0062] | |

The conditioned air is also equally or substantially equally supplied from
the first chamber duct 120-1-2, the second chamber duct 120-2-2, the first branch
duct 130-1-2, and the second branch duct 130-2-2 to the interior 14 through the
air-conditioning duct 103 of the third embodiment. Thus, in the air-conditioning
duct 103 of the third embodiment, the amount of supplied conditioned air does not
greatly deviate within the interior 14, and the temperature in the interior 14 can be
made uniform.

[0063]
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In the third embodiment, the main duct 110 (second chamber 112} and the
chamber duct 120 are disposed on the other end 15-2 in the vehicle length direction.
Alternatively, the main duct 110 (the first chamber 111) and the chamber duct 120
may be disposed on the one end 15-1 side in the vehicle length direction while
inverted in the vehicle length direction 11, and the branch duct 130 may be
disposed so as to extend toward the other end 15-2 in the vehicle length direction.
[0064]

As a modification of the third embodiment, two air conditioners 180-1,
180-2 may be disposed adjacent to each other in the vehicle length direction 11 in
the central portion of the vehicle, and the air conditioners 180-1, 180-2 may have
the identical configuration back and forth in the vehicle length direction 11, as
illustrated in Fig. 8B.

In the configuration of Fig. 8B, the first chamber 111 and the second
chamber 112 may be different from each other in the length in the vehicle length
direction 11. In the case where the first chamber 111 and the second chamber 112
are different from each other in the length in the vehicle length direction 11, for
example, on each of the first chamber 111 side and the second chamber 112 side,
the airflow volume adjustment between the first chamber duct 120-1-1 and the first
branch duct 130-1-1 can be performed by changing the height h2 of the guide 140-1
according to the length ratio in the vehicle length direction 11 of the first chamber
duct 120-1-1 and the first branch duct 130-1-1. Specifically, for example, the
height h2 of the guide 140-1 can be increased with increasing length ratio of the
branch duct 130-1-1.

Conditioned air supply performance of the air conditioners 180-1, 180-2

can be adjusted according to the length ratio in the vehicle length direction 11 of the
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first chamber 111 and the second chamber 112. Specifically, for example, the
conditioned air supply performance of the air conditioner 180-1 can be increased.
with increasing length ratio of the first chamber 111.

[0065]

Fourth Embodimeni;

An air-conditioning duct 104 according to a fourth embodiment will be
described with reference to Fig. @ mainly. Hereinafter, a main difference in
configuration will be described in comparison with the air-conditioning duct 101 of
the first embodiment, and description of the same or similar configuration will be
omitted. The fourth embodiment corresponds to a modification of the third
embodiment, and the air conditioner 180 of the third embodiment is different from
the air conditioner 180 of the fourth embodiment in the disposition.

[0066]

As compared with the first embodiment in which the air conditioners 180
are installed at both the vehicle ends 15, in the air-conditioning duct 104 of the
fourth embodiment, the air conditioner 180 is disposed only at one vehicle end 15.
Fig. 9 illustrates the configuration in which the air conditioner 180 is disposed only
at the one end 15-1 in the vehicle length direction on the first end side.

Consequently, the main duct 110 does not include the partition wall 113,
and includes only the first chamber 111 extending to the other end 15-2 in the
vehicle length direction on the second end side of the railcar 10.

[0067]

On the one end side 12a in the vehicle width direction, the first branch duct

130-1 is disposed at the one end 15-1 in the vehicle length direction, and the first

chamber duct 120-1 extending to the other end 15-2 in the vehicle length direction
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is disposed adjacent to the first branch duct 130-1. On the other end side 12b in
the vehicle width direction, the second branch duct 130-2 is disposed at the one end
15-1 in the vehicle length direction, and the second chamber duct 120-2 extending
to the other end 15-2 in the vehicle length direction is disposed adjacent to the
second branch duct 130-2.

Although not illustrated in Fig. 9, the partition plate 160 may be provided in
each chamber duct 120.

[0068]

The first guide 140-1 is provided for the first branch duct 130-1, and the
second guide 140-2 is provided for the second branch duct 130-2. . In the fourth
embodiment, similarly to the third embodiment, the sidewalls 142 of the first guide
140-1 and the second guide 140-2 extend to both the sides in the vehicle width
direction 12 with the central portion in the vehicle width direction 12 of the first
chamber 111 of the main duct 110 as a starting point. Each guide 140 includes
the wind direction plate 150, and each one wind direction plate 150 is provided as
an example in the fourth embodiment. The wind direcﬁon plate 150 is not
necessarily provided.

[0069]

An air conditioning operation by the air-conditioning duct 104 of the fourth
embodiment having the above configuration will be described below.

One air conditioner 180 supplies the conditioned air to the main duct 110
(first chamber 111). Part of the conditioned air supplied to the main duct 110 is
equally divided and introduced into the first branch duct 130-1 and the second
branch duct 130-2 by the first guide 140-1 and the second guide 140-2. The

introduced conditioned air in each branch duct 130 is supplied to the interior 14 at

31



the one end 15-1 in the vehicle length direction on the first end side through each
diffuser 171 of each branch duct 130.
[0070]

The remaining conditioned air supplied to the main duct 110 passes above
the ceiliﬂg plate 141 of each guide 140, and flows to the other end 15-2 in the
vehicle length direction on the second end side along the vehicle length direction 11
within the main duct 110. At this point, the conditioned air is supplied into the
first chamber duct 120-1 and the second duct chamber 120-2 through each outlet
115a in the sidewall 115 of the main duct 110, and supplied to the interior 14
through each diffuser 171 of each chamber duct 120.

[0071]

The conditioned air is also equally or substantially equaﬁy supplied from
the first chamber duct 120-1, the second chamber duct 120-2, the first branch duct
130-1, and the second branch duct 130-2 to the interior 14 through the
air-conditioning duct 104 of the fourth embodiment. Thus, in the air-conditioning
duct 104 of the fourth embodiment, the amount of supplied conditioned air does not
greatly deviate within the interior 14, and the temperature in the interior 14 can be
made uniform.

[0072]

Fifth Embodiment

An air-conditioning duct 105 according to a fifth embodiment will be
described with reference to Fig. 10 mainly. Hereinafter, a main difference in
configuration will be described in comparison with the air-conditioning duct 101 of
the first embodiment, and description of the same or similar conﬁguration will be

omitted,
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[0073]

In the air-conditioning duct 101 of the first embodiment, one branch duct
130 is disposed at each vehicle end 15, and thus is disposed at two positions in total.
On the other hand, in the fifth embodiment, two branch ducts 130 are disposed at
each vehicle end 15, and thus the branch duct 130 is disposed at four positions in
total.

That is, on the one end side 12a in the vehicle width direction, the first
branch duct 130-1 is disposed at each of the one end 15-1 in the vehicle length
direction and the other end 15-2 in the vehicle length direction, and the first
chamber duct 120-1 is disposed in the central portion of the vehicle sandwiched
between the two first branch ducts 130-1. On the other end side 12b in the vehicle
width direction, the second branch duct 130-2 is disposed at each of the one end
15-1 in the vehicle length direction and the other end 15-2 in the vehicle length
direction, and the second chamber duct 120-2 is disposed in the central portion of
the vehicle sandwiched between the two second branch ducts 130-2.

[0074]

The first guide 140-1 is provided for the first branch duct 130-1, and the
second guide 140-2 is provided for the second branch duct 130-2. Fig. 10
illustrates the case where one wind direction plate 150 is provided as an example in
each guide 140. The wind direction plate 150 is not necessarily provided.

[0075]

In the air conditioner 180, similarly to the first embodiment, the first air
conditioner 180-1 and the second air conditioner 180-2 are disposed at both the
vehicle ends 15. The main duct 110 divided into the first chamber 111 and the

second chamber 112 by the partition wall 113 is disposed in the central portion of
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the vehicle.
[0076]

An air conditioning operation by the air-conditioning duct 105 of the fifth
embodiment having the above configuration will be described below.

The conditioned air is supplied from the first air conditioner 180-1 to the
first chamber 111 of the main duct 110. At the one end 15-1 in the vehicle length
direction, part of the conditioned air supplied to the first chamber 111 is introduced
into the first branch duct 130-1 by the first guide 140-1, and similarly introduced
into the second branch duct 130-2 by the second guide 140-2. The conditioned air
supplied to the first branch duct 130-1 and the second branch duct 130-2 at the
one end 15-1 in the vehicle length direction is supplied to the interior 14 through
the diffuser 171.

The remaining conditioned air supplied to the first chamber 111 passes
above the ceiling plates 141 of the first guide 140-1 and the second guide 140-2 in
the vehicle length direction 11, and advances in the first chamber 111 while being
guided by the partition wall 113. At this point, the conditioned air is supplied to
the first chamber duct 120-1 through each outlet 115a in the sidewall 115 of the
first chamber 111, and supplied to the interior 14 through the diffuser 171 of the
first chamber duct 120-1.

[0077]

At the other end 15-2 in the vehicle length direction on the second end side,
part of the conditioned air supplied from the second air conditioner 180-2 to the
second chamber 112 of the main duct 110 is introduced into the first branch duct
130-1 by the first guide 140-1, and similarly introduced into the second branch

duct 130-2 by the second guide 140-2. The conditioned air supplied to the first
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branch duct 130-1 and the second branch duct 130-2 at the other end 15-2 in the
vehicle length direction is supplied to the interior 14 through the diffuser 171.

The remaining conditioned air supplied to the second chamber 112 passes
above the ceiling plates 141 of the first guide 140-1 and the second guide 140-2 in
the vehicle length direction 11, and advances in the second chamber 112 while
being guided by the partition wall 113. At this point, the conditioned air is
supplied to the second chamber duct 120-2 through each outlet 115a in the
sidewall 115 of the second chamber 112, and supplied to the interior 14 through the
diffuser 171 of the second chamber duct 120-2.

[0078]

The conditioned air is also equally or substantially equally supplied from
the first chamber duct 120-1, the second chamber duct 120-2, the first branch duct
130-1, and the second branch duct 130-2 to the interior 14 through the
air-conditioning duct 105 of the fifth embodiment. Thus, in the air-conditioning
duct 105 of the fifth embodiment, the amount of supplied conditioned air does not
greatly deviate within the interior 14, and the temperature in the interior 14 can be
made uniform.

[0079]

In the fifth embodiment, the air conditioner 180 is disposed at the vehicle
end 15 of the railcar 10, but the installation position of the air conditioner 180 may
not be limited to the vehicle end 15.

[0080]

The above-described vehicle air-conditioning duct can adopt the following

aspects.

In a first aspect, provided is a railcar air-conditioning duct extending in a
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vehicle length direction in a ceilihg portion of a vehicle, and through which
conditioned air generated by a first air conditioner disposed at one end in the vehicle
length direction and a second air conditioner disposed at the other end in the
vehicle length direction is supplied to an interior, the railcar air-conditioning duct
including:

a main duct disposed between the first air conditioner and the second air
conditioner in the vehicle length direction, and to which the conditioned air is
supplied from the first air conditioner and the second air conditioner, the main duct
including a partition wall connecting a pair of diagonal positions at both ends of the
main duct in the vehicle length direction and dividing the main duct into a first
chamber and a second chamber;

a first chamber duct located on one end side in a vehicle width direction to
extend to the other end in the vehicle length direction, and to which the conditioned
air is supplied from the first chamber;

a second chamber duct located on the other end side in the vehicle width
direction to extend to the one end in the vehicle length direction, and to which the
conditioned air is supplied from the second chamber;

a first branch duct located on the one end side in the vehicle width direction
and located on a first air conditioner side with respect to the first chamber duct in
the vehicle length direction, the first branch duct communicating with the first
chamber;

a second branch duct located on the other end side in the vehicle width
direction and located on a second air conditioner side with respect to the second
chamber duct in the vehicle length direction, the second branch duct

communicating with the second chamber;
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a first guide that is lower than a height of the main duct and extending from
the main duct or the partition wall to the first branch duct in the vehicle width
direction, and through which part of the conditioned air supplied from the first air
conditioner to the first chamber is supplied to the first branch duct; and

a second guide that is lower than the height of the main duct and extending
from the main duct or the partition wall to the second branch duct in the vehicle
width direction, and through which part of the conditioned air supplied from the
second air conditioner to the second chamber is supplied to the second branch
duct.

[0081]

In a second aspect, the railcar air-conditioning duct of the first aspect may
further include: at least one first wind direction plate located between the first guide
and the first air conditioner in the vehicle length direction and disposed separately
from the first guide; and

at least one second wind direction plate located between the second guide
and the second air conditioner in the vehicle length direction and disposed
separately from the second guide.

[0082]

In a third aspect, in the railcar air-conditioning duct of the first aspect or
the second aspect, the first chamber duct may include at least one first partition
plate extending in the vehicle width direction in the first chamber duct, and

the second chamber duct may include at least one second partition plate
extending in the vehicle width direction in the second chamber duct.

[0083]

In a fourth aspect, provided is a railcar air-conditioning duct extending in a
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vehicle length direction in a ceiling portion of a vehicle, and through which
conditioned air generated by an air conditioner is supplied to an interior, the railcar
air-conditioning duct including:

a pair of main ducts that is disposed while sandwiching the air conditioner
in the vehicle length direction, and to which the conditioned air is supplied from the
air conditioner;

a first chamber duct located on one end side in a vehicle width direction
and disposed on one end side in the vehicle length direction, and to which the
conditioned air is supplied from the main duét;

a second chamber duct located on the other end side in the vehicle width
direction and disposed on the other end side in the vehicle length direction, and to
which the conditioned air is supplied from the main duct; |

a first branch duct located on the one end side in the vehicle width direction
to extend to the other end side in the vehicle length direction with respect to the first
chamber duct, the first branch duct communicating with the main duct;

a second branch duct located on the other end side in the vehicle width
direction to extend to the one end side in the vehiéle length direction with respect to
the second chamber duct in the vehicle length direction, the second branch duct
communicating with the main duct;

a first guide that is lower than a height of the main duct and extending from
the main duct to the first branch duct in the vehicle width direction, and through
which part of the conditioned air supplied from the air conditioner to the main duct
is supplied to the first branch duct; and

a second guide that is lower than the height of the main duct and extending

from the main duct to the second branch duct in the vehicle width direction, and
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through which part of the conditioned air supplied from the air conditioner to the
main duct is supplied to the second branch duct.
[0084]

In a fifth aspect, provided is a rai;car air-conditioning duct extending in a
vehicle length direction in a ceiling portion of a vehicle, and through which
conditioned air generated by an air conditioner is supplied to an interior, the railcar
air-conditioning duct including:

a main duct to which the conditioned air is supplied;

a first chamber duct located on one end side in a vehicle width direction,
and to which the conditioned air is supplied from the main duct;

a second chamber duct located on the other end side in the vehicle width
direction, and to which the conditioned air is supplied from the main duct;

a first branch duct located on the one end side in the vehicle width direction
and located on an air conditioner side with respect to the first chamber duct in the
vehicle length direction, the first branch duct communicating with the main duct;

a second branch duct located on the other end side in the vehicle width
direction and located on the air conditioner side with respect to the second chamber
duct in the vehicle length direction, the second branch duct communicating with
the main duct;

a first guide that is lower than a height of the main duct and extending from
a central portion of the main duct to the first branch duct in the vehicle width
direction, and through which part of the conditioned air suppiied from the air
conditioner to the main duct is supplied to the first branch duct; and

a second guide that is lower than the height of the main duct and extending

from a central portion of the main duct to the second branch duct in the vehicle
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width direction, and through which part of the conditioned air supplied from the air
conditioner to the main duct is supplied to the second branch duct.
[0085]

In a sixth aspect, in the railcar air-conditioning duct according to the fifth
aspect, the air conditioner may include a first air conditioner disposed at the one
end in the vehicle length direction and a second air conditioner disposed at the
other end in the vehicle length direction, and

the main duct may include a partition wall that is disposed between the
first air conditioner and the second air conditioner in the vehicle length direction,
and connects a set of diagonal positions at both the ends in the vehicle length
direction to divide the main duct into a first chamber and a second chamber.
[0086]

By combining the optional ones of the embodiments as needed, the
respective effects in the optional ones can be exerted.

Although the present invention has been fully described in connection with
the preferred embodiments thereof with reference to the accompanying drawings, it
is to be noted that various changes and modifications are apparent to those skilled
in the art. Such changes and modifications are to be understood as included
within the scope of the present invention as defined by the appended claims unless
they depart therefrom.

The entire disclosure of Japanese Patent Application No. 2016-111700 filed
on June 3, 2016 including specification, drawings, claims, and summary are
incorporated herein by reference in its entirety.

INDUSTRIAL APPLICABILITY

[0087]
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The present invention is applicable to the railcar air-conditioning duct.
DESCRIPTION OF REFERENCE SYMBOLS
[0088]

10 RAILCAR

11 VEHICLE LENGTH DIRECTION

12 VEHICLE WIDTH DIRECTION

13 VEHICLE HEIGHT DIRECTION
101-105 AIR-CONDITIONING DUCT
110 MAIN DUCT

111 FIRST CHAMBER

112 SECOND CHAMBER

113 PARTITION WALL

120 CHAMBER DUCT

120-1 FIRST CHAMBER DUCT

120-2 SECOND CHAMBER DUCT

130 BRANCH DUCT

130-1 FIRST BRANCH DUCT

130-2 SECOND BRANCH DUCT

140 GUIDE

140-1 FIRST GUIDE

140-2 SECOND GUIDE

150-1 FIRST WIND DIRECTION PLATE
150-2 SECOND WIND DIRECTION PLATE

160 PARTITION PLATE
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CLAIMS
1. A railcar air-conditioning duct extending in a vehicle length direction in a
ceiling portion of a vehicle, and through which conditioned air generated by a first
air conditioner disposed at one end in the vehicle length direction and a second air
conditioner disposed at the other end in the vehicle length direction is supplied to
an interior, the railcar air-conditioning duct comprising:

a main duct configured to be disposed between the first air conditioner and
the second air conditioner in the vehicle length direction, to be supplied the
conditioned air from the first air conditioner and the second air conditioner, and to
include a partition wall connecting a pair of diagonal positions at both ends of the
main duct in the vehicle length direction and dividing the main duct into a first
chamber and a second chamber;

a first chamber duct configured to be located on one end side in a vehicle
width direction and to extend to the other end in the vehicle length direction, and to
be supplied the conditioned air from the first chamber;

a second chamber duct configured to be located on the other end side in the
vehicle width direction and to extend to the one end in the vehicle length direction,
and to be supplied the conditioned air from the second chamber;

a first branch duct configured to be located on the one end side in the
vehicle width direction, to be located on a first air conditioner side with respect to
the first chamber duct in the vehicle length direction, and to communicate with the
first chamber;

a second branch duct configured to be located on the other end side in the
vehicle width direction, to be located on a second air conditioner side with respect to

the second chamber duct in the vehicle length direction, and to communicate with
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the second chamber;

a first guide configured to be lower than a height of the main duct and to
extend from the main duct or the partition wall to the first branch duct in the
vehicle width direction, and to supply part of the conditioned air supplied from the
first air condiﬁoﬁer to the first chamber into the first branch duct; and

a second guide configured to be lower than the height of the main duct and
to extend from the main duct or the partition wall to the second branch duct in the
vehicle width direction, and to supply part of the conditioned air supplied from the

second air conditioner to the second chamber into the second branch duct.

2. The railcar air-conditioning duct according to claim 1, further comprising:
at least one first wind direction plate configured to be located between the
first guide and the first air conditioner in the vehicle length direction and disposed
separately from the first guide; and
at least one second wind direction plate configured to be located between
the second guide and the second air conditioner in the vehicle length direction and

disposed separately from the second guide.

3. The railcar air-conditioning duct according to claim 1 or 2, wherein

the first chamber duct includes at least one first partition plate extending in
the vehicle width direction in the first chamber duct, and

the second chamber duct includes at least one second partition plate

extending in the vehicle width direction in the second chamber duct.

4. A railcar air-conditioning duct extending in a vehicle length direction in a
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ceiling portion of a vehicle, and through which conditioned air generated by an air
conditioner is supplied to an interior, the railcar air-conditioning duct comprising:

a pair of main ducts configured to be disposed while sandwiching the air
conditioner in the vehicle length direction, and to be supplied the conditioned air
from the air conditioner;

a first chamber duct configured to be located on one end side in a vehicle
width direction and disposed on one end side in the vehicle length direction, and to
be supplied the conditioned air from the main duct;

a second chamber duct configured to be located on the other end side in the
vehicle width direction and disposed on the other end side in the vehicle length
direction, and to be supplied the conditioned air from the main duct;

a first branch duct configured to be located on the one end side in the
vehicle width direction and to extend to the other end side in the vehicle length
direction with respect to the first chamber duct, and to communicate with the main
duct;

a second branch duct configured to be located on the other end side in the
vehicle width direction and to extend to the one end side in the vehi_cle length
direction with respect to the second chamber duct, and to communicate with the
main duct;

a first guide configured to be lower than a height of the main duct and to
extend from the main duct to the first branch duct in the vehicle width direction,
and to be supplied part of the conditioned air from the air conditioner to the main
duct into the first branch duct; and

a second guide configured to be lower than the height of the main duct and

to extend from the main duct to the second branch duct in the vehicle width
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direction, and to supply part of the conditioned air supplied from the air conditioner

to the main duct into the second branch duct.

5. A railcar air-conditioning duct extending in a vehicle length direction in a
ceiling portion of a vehicle, and through which conditioned air generated by an air
conditioner is supplied to an interior, the railcar air-conditioning duct comprising;:

a main duct configured to be supplied the conditioned air;

a first chamber duct configured to be located on one end side in a vehicle
width direction, and to be supplied the conditioned air from the main duct;

a second chamber duct configured to be located on the other end side in the
vehicle width direction, and to be supplied the conditioned air from the main duct;

a first branch duct configured to be located on the one end side in the
vehicle width direction and located on an air conditioner side with respect to the
first chamber duct in the vehicle length direction, and to communicate with the
main duct;

a second branch duct configured to be located on the other end side in the
vehicle width direction and located on the air conditioner side with respect to the
second chamber duct in the vehicle length direction, and to communicate with the
main duct;

a first guide configured to be lower than a height of the main duct and to
extend from a central portion of the main duct to the first branch duct in the vehicle
width direction, and to supply part of the conditioned air supplied from the air
conditioner to the main duct into the first branch duct; and

a second guide configured to be lower than the height of the main duct and

to extend from the central portion of the main duct to the second branch duct in the
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vehicle width direction, and to supply part of the conditioned air supplied from the

air conditioner to the main duct into the second branch duct.

6. The railcar air-conditioning duct according to claim 5, wherein the air
conditioner includes a first air conditioner disposed at the one end in the vehicle
length direction and a second air conditioner disposed at the other end in the
vehicle length direction, and -

the main duct includes a partition wall that is disposed between the first air
conditioner and the second air conditioner in the vehicle length direction, and
connects a set of diagonal positions at both the ends in the vehicle length direction

to divide the main duct into a first chamber and a second chamber.

46



