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(54) RAIL VEHICLE AND RAIL VEHICLE VENTILATION DEVICE THEREFOR

(57) Disclosed is a rail vehicle ventilation device,
comprising an air inlet drum. Two side faces of the air
inlet drum are provided with a first air port (1) and a sec-
ond air port (9), a top portion of the air inlet drum is pro-
vided with a top air port (10), and a bottom portion of the
air inlet drum is provided with an air outlet (11), wherein
the first air port is arranged opposite the second air port,
and in a free state, the top air port, the first air port, the
second air port and the air outlet communicate with one
another. A first flow guide plate (3), a second flow guide
plate (7), and a connecting rod (4) hinged between the
first flow guide plate and the second flow guide plate are
arranged in the air inlet drum, wherein a top portion of
the first flow guide plate is hinged to a position, located
above the first air port, on the air inlet drum; a top portion
of the second flow guide plate is hinged to a position,
located above the second air port, on the air inlet drum;
the first flow guide plate and the second flow guide plate
constitute a trapezoid connecting rod structure by means
of the connecting rod, and an upper end of the connecting
rod structure is a large-diameter end; and the second

flow guide plate can swing to a state where the second
air port is sealed. Further disclosed is a rail vehicle com-
prising the ventilation device. According to the ventilation
device, the angle between a flow guide plate and a cor-
responding air port is automatically adjusted according
to a change in vehicle speed, and a ventilation quantity
can be ensured when a vehicle operates at a high speed.
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Description

[0001] The present application claims the priority to
Chinese Patent Application No. 201811277387.X, titled
"RAIL VEHICLE AND RAIL VEHICLE VENTILATION
DEVICE THEREFOR", filed with the China National In-
tellectual Property Administration on October 30, 2018,
which is incorporated herein by reference in its entirety.

FIELD

[0002] The present application relates to the technical
field of ventilation design for rail vehicles, and in particular
to a rail vehicle ventilation device, and further relates to
a rail vehicle.

BACKGROUND

[0003] At present, an air inlet device of a rail vehicle
ventilator is generally mounted on a surface of a rail ve-
hicle, such as a roof, a side wall or a side suspension
beam. The air inlet surface at the ventilator is in negative
pressure area.
[0004] When a rail vehicle is running, there is a nega-
tive pressure difference between an air inlet and an outlet
of a ventilation branch. With the increasing of vehicle
speed, the negative pressure value of the air inlet surface
at the ventilator may continue to increase, resulting in a
decrease of the ventilation volume. If the vehicle speed
reaches a certain level, the negative pressure difference
between the air inlet and outlet may be greater than or
equal to the ventilator pressure value, and at this time,
the ventilation volume is zero. Further, the unstable air
volume in the ventilation branch may directly affect the
working state of the components needing ventilation and
cooling in rail vehicles.
[0005] Therefore, a technical issue to be addressed by
those skilled in the art is to solve the problem that the
ventilator cannot take in air when the vehicle is at a high
speed.

SUMMARY

[0006] In view of this, an object of the present applica-
tion is to provide a rail vehicle ventilation device, which
can adjust the ventilation volume to adapt to the vehicle
speed, and the ventilation volume can also be ensured
when the vehicle is running at high speed. Another object
of the present application is to provide a rail vehicle in-
cluding the above rail vehicle ventilation device, and its
ventilation device can adjust the ventilation volume to
adapt to the vehicle speed, and the ventilation volume
can also be ensured when the vehicle is running at high
speed.
[0007] To achieve the above object, the present appli-
cation provides the following technical solutions:
a rail vehicle ventilation device includes an air inlet duct,
and a first airport and a second airport are respectively

provided at two sides of the air inlet duct, the first airport
is arranged opposite to the second airport, a top of the
air inlet duct is provided with a top airport and a bottom
is provided with an air outlet. In a free state, the top airport,
the first airport, the second airport and the air outlet are
in communication; a first guide plate, a second guide
plate, and, a connecting rod hinged between the first
guide plate and the second guide plate are arranged in
the air inlet duct. A top of the first guide plate is hinged
to the air inlet duct at a position above the first airport,
and the top of the second guide plate is hinged to the air
inlet duct at a position above the second airport. The first
guide plate and the second guide plate are connected
by the connecting rod to form a trapezoidal connecting
rod structure, and the upper end is a large diameter end.
The second guide plate can swing to a state of sealing
the second airport.
[0008] Preferably, the first guide plate can swing to a
state of sealing the first airport.
[0009] Preferably, the connecting rod structure is a
symmetrical structure in the free state, and the first airport
and the second airport have the same structure.
[0010] Preferably, the top airport, the first airport and
the second airport are each provided with a protective
net.
[0011] Preferably, at least two connecting rods are
connected between the first guide plate and the second
guide plate, and all the connecting rods are arranged in
parallel.
[0012] Preferably, the top plate of the air inlet duct is
detachably connected to the air inlet duct body, the top
airport is provided on the top plate, and the top airport is
provided in the middle of the top of the air inlet duct.
[0013] Preferably, the connecting rod is connected to
the middle of the first guide plate and the second guide
plate.
[0014] Preferably, the first guide plate and the air inlet
duct, the second guide plate and the air inlet duct, the
connecting rod and the first guide plate, and the connect-
ing rod and the second guide plate are each connected
by a hinge.
[0015] Preferably, the air inlet duct has a mirror sym-
metrical structure in a free state, and the symmetrical
plane is located at the middle position of the first airport
and the second airport; where, the first airport and the
second airport are mirror symmetric with respect to the
symmetry plane, and the first guide plate and the second
guide plate are mirror symmetric with respect to the sym-
metry plane.
[0016] A rail vehicle includes the rail vehicle ventilation
device described in any one of the above.
[0017] In the rail vehicle ventilation device provided by
the present application, the trapezoidal connecting rod
structure, consisting of the first guide plate, the second
guide plate, and the connecting rod, is arranged to guide
the wind. The connecting rod structure can adaptively
adjust its own structure under the action of wind power,
so as to automatically adjust the angle between the guide
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plate and the corresponding airport according to the
change of vehicle speed, thus achieving the purpose of
basically stabilizing the ventilation volume of the air out-
let, and ensuring the ventilation volume when the vehicle
runs at high speed. The ventilation device is mounted at
the air inlet of the ventilator in the negative pressure area
of the locomotive surface, and automatically adjusts the
inclination angle of the guide plate according to the run-
ning speed of the vehicle or locomotive and the air volume
demand in the ventilator, which can effectively avoid that
too much air volume will cause overflow of the ventilator,
and avoid that the air volume is too small to meet the
ventilation volume requirements of the ventilator.
[0018] According to the rail vehicle including the rail
vehicle ventilation device provided by the present appli-
cation, the ventilation device can adjust the ventilation
volume according to the vehicle speed, and the ventila-
tion volume can be ensured when the vehicle runs at high
speed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] For more clearly illustrating embodiments of the
present application or the technical solutions in the con-
ventional technology, drawings referred to for describing
the embodiments or the conventional technology will be
briefly described hereinafter. Apparently, the drawings in
the following description are only embodiments of the
present application, and for the person skilled in the art,
other drawings may be obtained based on the provided
drawings without any creative efforts.

Figure 1 is a schematic diagram of a rail vehicle ven-
tilation device provided by the present application
when the vehicle is running at a low speed or in a
stationary state, in which a solid arrows indicates a
forward direction of the vehicle, and hollow arrows
indicate a direction of wind;

Figure 2 is a schematic diagram of the rail vehicle
ventilation device provided by the present applica-
tion when the vehicle is running at a high speed, in
which a solid arrow indicates the forward direction
of the vehicle, and hollow arrows indicate the direc-
tion of wind;

Figure 3 is a top view of the rail vehicle ventilation
device provided by the present application;

Figure 4 is a sectional view taken along the line A-
A in Figure 3;

Figure 5 is a side view of the rail vehicle ventilation
device provided by the present application;

Figure 6 is an internal top view of the rail vehicle
ventilation device provided by the present applica-
tion;

Figure 7 is a force analysis diagram of the first guide
plate of the rail vehicle ventilation device provided
by the present application, in which a solid arrow
indicates the forward direction of the vehicle.

[0020] In Figures 1 to 7:

DETAILED DESCRIPTION

[0021] The technical solutions according to the embod-
iments of the present application will be described clearly
and completely as follows in conjunction with the draw-
ings in the embodiments of the present application. It is
apparent that the described embodiments are only a part
of the embodiments according to the present application,
rather than all of the embodiments. Based on the em-
bodiments in the present application, all of other embod-
iments, made by the person skilled in the art without any
creative efforts, fall into the scope of the present appli-
cation.
[0022] A core of the present application is to provide a
rail vehicle ventilation device, which can adjust the ven-
tilation volume to adapt to the vehicle speed, and the
ventilation volume can also be ensured when the vehicle
is running at high speed. Another core of the present
application is to provide a rail vehicle including the above
rail vehicle ventilation device, and its ventilation device
can adjust the ventilation volume to adapt to the vehicle
speed, and the ventilation volume can also be ensured
when the vehicle is running at high speed.
[0023] In a specific embodiment of the rail vehicle ven-
tilation device provided by the present application, refer-
ring to Figure 3, an air inlet duct is included. A first airport
1 and a second airport 9 are respectively provided at two
sides of the air inlet duct, the first airport 1 is arranged
opposite to the second airport 9, the top of the air inlet
duct is provided with a top airport 10 and the bottom of
the air inlet duct is provided with an air outlet 11. In a free
state, the top airport 10, the first airport 1, the second
airport 9 and the air outlet 11 are in communication. A
first guide plate 3, a second guide plate 7, and, a con-
necting rod 4 hinged between the first guide plate 3 and
the second guide plate 7 are arranged in the air inlet duct.
The connecting rod 4 is rotatable relative to the first guide
plate 3 and the connecting rod 4 is rotatable relative to
the second guide plate 7. The top of the first guide plate
3 is hinged to the air inlet duct at a position above the
first airport 1, and the top of the second guide plate 7 is
hinged to the air inlet duct at a position above the second
airport 9. The first guide plate 3 and the second guide
plate 7 are connected by the connecting rod 4 so as to

1 first airport 2 top plate
3 first guide plate 4 connecting rod
5 hinge 6 fastener
7 second guide plate 8 protective net
9 second airport 11 air outlet

3 4 
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form a trapezoidal connecting rod structure, and an upper
end is a larger diameter end. The trapezoid refers to a
shape in which the top spacing of two guide plates is
greater than the bottom spacing of two guide plates and
the spacing gradually decreases from top to bottom, that
is, the connecting rod structure is a structure in which the
spacing between two guide plates gradually decreases
from top to bottom. The second guide plate 7 can swing
to the state of sealing the second airport 9, that is, the
wind cannot circulate at the second airport 9.
[0024] The air inlet direction and air volume can be
changed by the movement of the guide plates, and the
connecting rod 4 can support and limit the guide plates.
The first guide plate 3 can swing relative to the air inlet
duct, and the second guide plate 7 can swing relative to
the air inlet duct. The first guide plate 3 and the second
guide plate 7 are linked through the connecting rod 4.
The connecting rod structure formed by the first guide
plate 3, the second guide plate 7 and the connecting rod
4 is a movable structure relative to the air inlet duct. Since
the connecting rod structure is a trapezoidal structure,
guide channels can be formed between the first airport
1 and the first guide plate 3, and between the second
airport 9 and the second guide plate 7, so as to guide the
incoming wind to the air outlet 11.
[0025] In order to control the intake air volume of the
flow guide device within a certain range, the flow guide
device can automatically adjust the included angle α be-
tween the two flow guide plates and the air inlet duct
according to the vehicle speed, so as to achieve the pur-
pose of adjusting the intake air volume.
[0026] Referring to Figure 1, when the vehicle runs at
a low speed or in a static state, the guide plate and the
connecting rod 4 automatically return to the free state by
their own gravity. The top airport 10, the first airport 1,
the second airport 9 and the air outlet 11 are in commu-
nication, and the wind enters the interior of the air inlet
duct from all air inlet surfaces of the ventilation device,
including the top airport 10, the first airport 1 and the
second airport 9. Since the guide plate sags under the
action of gravity, it plays a certain shielding effect on the
airport.
[0027] Referring to Figure 2, when the vehicle is run-
ning at high speed, the mounting direction of the whole
ventilation device is that the front and rear air inlet surface
is the same as the forward direction of the vehicle. The
first airport 1 is arranged on the windward side, and the
first guide plate 3 is pushed by the wind thrust to push
the connecting rod 4, and force is exerted on the second
guide plate 7 through the connecting rod 4. When the
vehicle speed reaches a set critical value, the second
guide plate 7 swings toward the second airport 9 to seal
the second airport 9, and the second airport 9 is in a
sealed state and cannot ventilate. After the position of
the second guide plate 7 is secured, the first guide plate
3 can be restricted by the connecting rod 4, so that the
connecting rod structure is dynamically balanced and
stationary. After the structure of the connecting rod struc-

ture is stable, the intake air all comes from the intake air
of the first airport 1, and the second airport 9 is sealed
to prevent the wind from flowing. The guiding action of
the first guide plate 3 can guide the wind toward the air
outlet, so that the wind can flow out from the outlet. In
addition, the top of the air inlet duct is a negative pressure
area, which can divide and outflow part of the air inlet,
so that the air flow out of the air outlet 11 can be kept
within a set range, which ensures that wind can always
enter the air inlet duct through the airport arranged on
the side of the air inlet duct at high speed.
[0028] When the vehicle is running at high speed, the
force on the first guide plate 3 is shown in Figure 7. The
windward force Fn acts on the first guide plate 3 and is
decomposed into a longitudinal force Fy and a transverse
force Fx. The transverse force Fx is balanced after the
second guide plate 7 and the connecting rod 4 react with
the first guide plate 3, and the longitudinal force Fy is
dynamically balanced with the reaction force of the sec-
ond guide plate 7 and the connecting rod 4 plus gravity
Fg of the guide plate and the connecting rod 4.
[0029] In the rail vehicle ventilation device provided by
the embodiment, the trapezoidal connecting rod struc-
ture consisting of the first guide plate, the second guide
plate and the connecting rod 4 is arranged to guide the
wind. The connecting rod structure can adaptively adjust
its own structure under the action of wind power, so as
to automatically adjust the angle between the guide plate
and the corresponding airport according to the change
of vehicle speed, thus achieving the purpose of basically
stabilizing the ventilation volume of the air outlet 11, and
ensuring the ventilation volume when the vehicle runs at
high speed. The ventilation device is mounted at the air
inlet of the ventilator in the negative pressure area of the
locomotive surface, and automatically adjusts the incli-
nation angle of the guide plate according to the running
speed of the vehicle or locomotive and the air volume
demand in the ventilator, which can effectively avoid too
much air volume causing overflow of the ventilator, and
avoid the air volume too small not meeting the ventilation
volume requirements of the ventilator.
[0030] Based on the above embodiment, the first guide
plate 3 can swing to the state where the first airport 1 is
sealed, so that when the first airport 1 or the second air-
port 9 is located on the leeward side, the rail vehicle ven-
tilation device can play the role in limiting the air volume
during high-speed operation.
[0031] Based on the above embodiment, the connect-
ing rod structure can be symmetrical in the free state, the
two guide plates are the same, and the connecting posi-
tion between the connecting rod 4 and the first guide
plate 3 corresponds to the connecting position between
the connecting rod 4 and the second guide plate 7. The
first airport 1 and the second airport 9 have the same
structure, which is convenient for machining and can
make the first airport 1 and the second airport 9 have the
same capacity of limiting air volume.
[0032] Based on any one of the above embodiments,
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the top airport 10, the first airport 1 and the second airport
9 can all be provided with a protective net 8. Since the
top airport 10, the first airport 1 and the second airport 9
may all be used as air inlets during the running of the
vehicle, the mounting of the protective net 8 can reduce
the entry of foreign matters into the air inlet duct and
effectively play a protective role.
[0033] Based on any one of the above embodiments,
at least two connecting rods 4 may be connected be-
tween the first guide plate 3 and the second guide plate
7, and all the connecting rods 4 may be arranged in par-
allel. Specifically, two or other numbers of connecting
rods 4 may be provided. By arranging at least two con-
necting rods 4, the stability of the connecting rod structure
can be ensured and the connecting rod structure can
work reliably.
[0034] Based on any one of the above embodiments,
the top plate 2 of the air inlet duct can be detachably
connected to the air inlet duct body. The top airport 10
is arranged on the top plate 2. Specifically, the top plate
2 and the air inlet duct body may be connected by bolts
or other fasteners 6. Since the top plate 2 is detachably
connected to the air inlet duct body, the maintenance of
the air inlet duct is convenient. Of course, the air inlet
duct may also be integrally formed, or the top plate 2 is
connected with the air inlet duct body by welding.
[0035] Based on any one of the above embodiments,
the top airport 10 may be arranged in the middle of the
top of the air inlet duct to further improve the symmetry
of the ventilation device.
[0036] Based on any one of the above embodiments,
the connecting rod 4 may be connected to the middle of
the first guide plate 3 and the second guide plate 7, so
as to improve the swinging flexibility of the first guide
plate 3 and the second guide plate 7, and the relative
positions of the first guide plate 3 and the connecting rod
4 and the second guide plate 7 and the connecting rod
4 can be conveniently determined, thereby facilitating in-
stallation.
[0037] Based on any one of the above embodiments,
the first guide plate and the air inlet duct, the second
guide plate and the air inlet duct, the connecting rod 4
and the first guide plate, and the connecting rod 4 and
the second guide plate may be respectively connected
by hinges 5. The hinge 5 is used for connection, and the
angle of two connected parts can be adjusted at will,
which is convenient for installation. Of course, hinge can
also be realized by other manners, for example, the first
guide plate is hinged with the air inlet duct through a hinge
shaft.
[0038] Based on any one of the above embodiments,
referring to Figure 4, the air inlet duct may have a mirror-
symmetrical structure in the free state, and the symmetry
plane is located in the middle of the first airport 1 and the
second airport 9. The first airport 1 and the second airport
9 are mirror symmetric with respect to the symmetry
plane, and the first guide plate and the second guide
plate are mirror symmetric with respect to the symmetry

plane. Correspondingly, the connecting rod forms mirror
symmetry with respect to the symmetry plane itself, thus
ensuring that the flow guiding effect of the ventilation de-
vice is not limited by the forward or backward movement
of the vehicle at all. Whether the first airport 1 is on the
windward side or the second airport 9 is on the windward
side, the air inlet duct has the same flow guiding effect,
and can ensure the air intake reliably.
[0039] Besides the above rail vehicle ventilation de-
vice, the present application further provides a rail vehicle
including rail vehicle ventilation device, and the rail ve-
hicle ventilation device can be any one of the rail vehicle
ventilation devices provided by the above embodiments.
The beneficial effects can be referred to the above em-
bodiments accordingly. Please refer to the prior art for
the structure of the other parts of the rail vehicle, which
will not be repeated here.
[0040] The above embodiments are described in a pro-
gressive manner. Each of the embodiments is mainly fo-
cused on describing its differences from other embodi-
ments, and references may be made among these em-
bodiments with respect to the same or similar parts.
[0041] A rail vehicle and rail vehicle ventilation device
therefor according to the present application is described
in detail hereinbefore. The principle and the embodi-
ments of the present application are illustrated herein by
specific examples. The above description of examples
is only intended to facilitate the understanding of the
method and spirit of the present application. It should be
noted that, for the person skilled in the art, many modifi-
cations and improvements may be made to the present
application without departing from the principle of the
present application, and these modifications and im-
provements are also deemed to fall into the protection
scope of the present application defined by the claims.

Claims

1. A rail vehicle ventilation device, comprising,
an air inlet duct, wherein a first airport (1) and a sec-
ond airport (9) are respectively provided at two sides
of the air inlet duct, the first airport (1) is arranged
opposite to the second airport (9), a top of the air
inlet duct is provided with a top airport (10) and a
bottom of the air inlet duct is provided with an air
outlet (11); in a free state, the top airport (10), the
first airport (1), the second airport (9) and the air out-
let (11) are in communication; and a first guide plate
(3), a second guide plate (7), and, a connecting rod
(4) hinged between the first guide plate (3) and the
second guide plate (7) are arranged in the air inlet
duct; and a top of the first guide plate (3) is hinged
to the air inlet duct at a position above the first airport
(1), and a top of the second guide plate (7) is hinged
to the air inlet duct at a position above the second
airport (9), the first guide plate (3) and the second
guide plate (7) are connected by the connecting rod
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(4) to form a trapezoidal connecting rod structure,
and an upper end of the trapezoidal connecting rod
structure is a large diameter end, the second guide
plate (7) is configured to swing to a state of sealing
the second airport (9).

2. The rail vehicle ventilation device according to claim
1, wherein, the first guide plate (3) is configured to
swing to a state of sealing the first airport (1).

3. The rail vehicle ventilation device according to claim
2, wherein, the connecting rod structure is a sym-
metrical structure in the free state, and the first airport
(1) and the second airport (9) have the same struc-
ture.

4. The rail vehicle ventilation device according to claim
3, wherein, the top airport (10), the first airport (1)
and the second airport (9) are each provided with a
protective net (8).

5. The rail vehicle ventilation device according to claim
4, wherein, at least two connecting rods (4) are con-
nected between the first guide plate (3) and the sec-
ond guide plate (7), and all the connecting rods (4)
are arranged in parallel.

6. The rail vehicle ventilation device according to claim
5, wherein, the top plate (2) of the air inlet duct is
detachably connected to the air inlet duct body, the
top airport (10) is provided on the top plate (2), and
the top airport (10) is provided in the middle of the
top of the air inlet duct.

7. The rail vehicle ventilation device according to claim
4, wherein, the connecting rod (4) is connected to
the middle of the first guide plate (3) and the second
guide plate (7).

8. The rail vehicle ventilation device according to claim
4, wherein, the first guide plate (3) and the air inlet
duct, the second guide plate (7) and the air inlet duct,
the connecting rod (4) and the first guide plate (3),
and the connecting rod (4) and the second guide
plate (7) are each connected by a hinge (5).

9. The rail vehicle ventilation device according to claim
1, wherein, the air inlet duct has a mirror symmetrical
structure in the free state, and a symmetrical plane
is located at the middle position of the first airport (1)
and the second airport (9); the first airport (1) and
the second airport (9) are mirror symmetric with re-
spect to the symmetry plane, and the first guide plate
(3) and the second guide plate (7) are mirror sym-
metric with respect to the symmetry plane.

10. A rail vehicle, comprising the rail vehicle ventilation
device according to any one of claims 1 to 9.

9 10 
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