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(54) RAILWAY TRAIN AND FRESH AIR INLET SNOW-MELTING DEVICE OF TRAIN

(57) Provided is a fresh air inlet snow-melting device
of a train, the device comprising an air inlet grating (1),
a rainwater separator (2), and a heating device. The rain-
water separator (2) is arranged behind the air inlet grat-
ing, and is provided with a labyrinth-type air inlet channel
and water drainage holes (206). The side, close to the
air inlet grating, in the rainwater separator is provided
with the heating device. When accumulated snow is
formed at an air inlet of the air inlet grating, the heating
device can be started to melt the accumulated snow,
meanwhile, the labyrinth-type air inlet channel of the rain-
water separator can separate water carried in inlet air
due to the melting snow and drain the water from the
water drainage holes (206). The device eliminates air
inlet resistance, ensures the inlet air volume of an air
conditioner, also prevents snow water from entering an
air-conditioning system, and ensures the performance of
the air-conditioning system of a train under the working
conditions of snowstorm weather and low temperatures.
Further provided is a railway train provided with the fresh
air inlet snow-melting device.
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Description

[0001] This application claims the priority to Chinese Patent Application No. 201811503092.X titled "RAILWAY TRAIN
AND FRESH AIR INLET SNOW-MELTING DEVICE OF TRAIN", filed with the China National Intellectual Property
Administration on December 10, 2018, the entire disclosure of which is incorporated herein by reference.
[0002] This application claims the priority to Chinese Patent Application No. 201822067450.9 titled "RAILWAY TRAIN
AND FRESH AIR INLET SNOW-MELTING DEVICE OF TRAIN", filed with the China National Intellectual Property
Administration on December 10, 2018, the entire disclosure of which is incorporated herein by reference.

FIELD

[0003] The present application relates to the technical field of railway trains, and particularly to a railway train and a
fresh air inlet snow-melting device of a train.

BACKGROUND

[0004] A running air conditioning system of the railway train usually deals with various complex environmental conditions
to meet the requirements of comfort in passenger compartment. In the environment of snowstorm, deep snow is easily
banked up at the inlet of the air inlet grating of the air conditioning unit, which causes increasing of the fresh air inlet
resistance and decreasing of the fresh air inlet volume, thereby affecting the performance of the air conditioning system
and further affecting the comfort of passengers.
[0005] Therefore, those skilled in the art has a strong desire to provide a new air inlet device to deal with working
conditions of snowstorm and low temperature, so as to ensure that the railway train can run safely at such severe
environmental conditions as low temperature.

SUMMARY

[0006] In view of this, a first object of the present application is to provide a fresh air inlet snow-melting device of a
train, so that the device can deal with the working conditions of snowstorm and low temperature, so as to ensure that
the railway train can ran safely at such severe environmental conditions as low temperature.
[0007] A second object of the present application is to provide a railway train including the above fresh air inlet snow-
melting device of the train.
[0008] The following technical solutions are provided according to the present application.
[0009] A fresh air inlet snow-melting device of a train includes an air inlet grating, a snow-water separator and a heating
device. The snow-water separator is arranged behind the air inlet grating, and is provided with a labyrinth air inlet channel
for separating snow-water from snow and water dischargers for discharging the snow-water. The heating device is
provided on a side, facing the air inlet grating, in the snow-water separator.
[0010] Preferably, the snow-water separator includes a row of arched baffles and at least one row of U-shaped baffles
which are sequentially staggered from near to far relative to the air inlet grating, and the arched baffles are arched toward
the direction of the air inlet grating, and an opening of each U-shaped baffle faces the direction of the air inlet grating.
[0011] Preferably, each of the water dischargers is provided under the corresponding U-shaped baffle.
[0012] Preferably, the heating device includes an electric heating pipe, and the electric heating pipe is arranged in
one-to-one correspondence with a side, away from the air inlet grating, of each arched baffle.
[0013] Preferably, the snow-water separator further includes a V-shaped baffle, and the V-shaped baffle is connected
with the corresponding arched baffle to form a cavity for accommodating the electric heating pipe.
[0014] Preferably, the snow-water separator includes a row of first U-shaped baffles and a row of second U-shaped
baffles. A first flow guiding plate extending between the two adjacent first U-shaped baffles is formed on a tip of the V-
shaped baffle, and a second flow guiding plate extending between two adjacent second U-shaped baffles is formed on
the first U-shaped baffle.
[0015] Preferably, bent edges extending into the corresponding U-shaped baffle are formed on two sides of the opening
of each U-shaped baffle, and the spacing between the two bent edges gradually reduces along the extension direction.
[0016] Preferably, the fresh air inlet snow-melting device of the train further includes a temperature sensor and a
controller. The temperature sensor is arranged at an air inlet of the air inlet grating, and the controller is configured to
control the heating device to be turned on when the temperature at the air inlet of the air inlet grating is lower than a
preset value, and to control the heating device to be turned off when the temperature at the air inlet of the air inlet grating
is higher than the preset value.
[0017] Preferably, the fresh air inlet snow-melting device further includes a pressure wave valve plate provided behind
the snow-water separator in a direction of the air inlet direction.
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[0018] A railway train includes the fresh air inlet snow-melting device of the train described in any one of the above.
[0019] In order to achieve the first object, the fresh air inlet snow-melting device of the train according to the present
application includes the air inlet grating, the snow-water separator and the heating device. The snow-water separator
is arranged behind the air inlet grating and is configured to separate snow-water carried in the inlet air. The snow-water
separator is provided with a labyrinth air inlet channel for separating snow-water from snow and water dischargers for
discharging the snow-water. The water dischargers are generally formed on the bottom of the snow-water separator.
The heating device is provided on a side, facing the air inlet grating, in the snow-water separator. In application, when
the deep snow is banked up at the air inlet of the air inlet grating, the heating device can be started to melt the deep
snow, meanwhile, the labyrinth air inlet channel of the snow-water separator can separate water carried in inlet air from
snow due to the melting snow and discharge the water from the water dischargers. It can be seen that the fresh air inlet
snow-melting device of the train integrates the heating device with the snow-water separator, which occupies a small
occupation space, does not need to change the existing structure, can melt the deep snow at the air inlet of air inlet
grating, eliminates air inlet resistance, ensures the inlet air volume of an air conditioner, also prevents snow-water from
entering into an air-conditioning system, and ensures the performance of the air-conditioning system of the train under
the working conditions of snowstorm weather and low temperatures.
[0020] In order to achieve the second object, a railway train is further provided according to the present application.
The railway train includes the above fresh air inlet snow-melting device of the train. Since the fresh air inlet snow-melting
device of the train has the technical effects described above, the railway train having the above fresh air inlet snow-
melting device of the train should also have corresponding technical effects.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] To illustrate technical schemes according to the embodiments of the present application or in the conventional
technology more clearly, the drawings to be used in the description of the conventional technology or the embodiments
are described briefly hereinafter. Apparently, the drawings described hereinafter are only some embodiments of the
present application, and other drawings may be obtained by those skilled in the art based on those drawings without
creative effort.

Figure 1 is an axonometric view of a fresh air inlet snow-melting device of a train according to an embodiment of
the present application;

Figure 2 is a top view of the fresh air inlet snow-melting device of the train according to the embodiment of the
present application; and

Figure 3 is a partially enlarged view of portion B in Figure 2.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0022] Technical solutions of embodiments of the present application are clearly and completely described hereinafter
in conjunction with the drawings of the embodiments of the present application. It is apparent that the embodiments
described in the following are only some embodiments of the present application, rather than all embodiments. Any other
embodiments obtained by those skilled in the art based on the embodiments in the present application without any
creative work fall in the scope of protection of the present application.
[0023] Referring to Figures 1 to 3, Figure 1 is an axonometric view of a fresh air inlet snow-melting device of a train
according to an embodiment of the present application; Figure 2 is a top view of the fresh air inlet snow-melting device
of the train according to the embodiment of the present application; and Figure 3 is a partially enlarged view of portion
B in Figure 2.

Reference numerals:
1 air inlet grating, 2 snow-water separator,
201 arched baffle, 202 electric heating pipe,
203 V-shaped baffle, 204 first flow guiding plate,
205 first U-shaped baffle, 206 water discharger,
207 second flow guiding plate, 208 bent edge,
209 second U-shaped baffle, 3 pressure wave valve plate
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[0024] A fresh air inlet snow-melting device of a train is provided according to the embodiment of the present application.
The fresh air inlet snow-melting device of the train includes an air inlet grating 1, a snow-water separator 2 and a heating
device.
[0025] The snow-water separator 2 is arranged behind the air inlet grating 1 in the air inlet direction, and is configured
to separate the snow-water carried in inlet air. The snow-water separator 2 has a labyrinth air inlet channel and water
dischargers 206. The labyrinth air inlet channel blocks and collides the inlet air, so that the inlet air changes a direction
and a speed, so as to separate the snow-water carried in the inlet air and discharge the water from the water dischargers
206. The water dischargers 206 are generally formed at the bottom of the snow-water separator 2, and the heating
device is provided on a side, facing the air inlet grating 1, in the snow-water separator 2.
[0026] In summary, compared with the conventional technology, according to the fresh air inlet snow-melting device
of the train provided by the embodiment of the present application, when deep snow is banked up at the air inlet of the
air inlet grating 1, the heating device can be started to melt the deep snow, meanwhile, the labyrinth air inlet channel of
the snow-water separator 2 can separate water carried in inlet air from snow due to the melting snow and discharge the
water from the water dischargers 206. It can be seen that the fresh air inlet snow-melting device of the train integrates
the heating device with the snow-water separator 2, which occupies a small occupation space, does not need to change
the existing structure, can melt the deep snow at the air inlet of air inlet grating 1, eliminates air inlet resistance, ensures
the inlet air volume of an air conditioner, also prevents snow-water from entering into an air-conditioning system, and
ensures the performance of the air-conditioning system of the train under the working conditions of snowstorm weather
and low temperatures.
[0027] In an embodiment, the snow-water separator 2 includes a row of arched baffles 201 and at least one row of U-
shaped baffles which are sequentially staggered from near to far relative to the air inlet grating, and the arched baffles
201 are arched toward the air inlet grating 1, that is, an arched surface of each arched baffle 201 affects the inlet air,
shunts and guides the inlet air. The inlet air enters into the snow-water separator 2 from a gap between the two arched
baffles 201. Since an opening of each U-shaped baffle is toward the air inlet grating 1, the inlet air entering from the gap
between the two arched baffles 201 enters into the interior of the U-shaped baffle through the middle of the opening of
the U-shaped baffle, the inlet air is guided by the inner wall of the U-shaped baffle to change direction inside the U-
shaped baffle and flows out of an edge of the opening of the U-shaped baffle, and continues to move backward through
a gap between the arched baffle 201 and the U-shaped baffle. Such snow-water separator 2 has a simple structure,
and the labyrinth air inlet channel can be realized by only a few rows of baffles, which is convenient for mass production.
[0028] Furthermore, the snow-water separator 2 further includes a housing. An opening facing the air inlet grating 1
is formed on the housing. The U-shaped baffles and the arched baffles 201 are arranged in the housing, and two ends
of each U-shaped baffle and two ends of each arched baffle 201 are respectively connected with a top plate and a bottom
plate of the housing.
[0029] Certainly, the above structure is simply a preferred embodiment according to the embodiment of the present
application, which is not limited in practice. Those skilled in the art can adjust the structure appropriately according to
the actual needs, which is not limited herein.
[0030] Furthermore, it can be seen from the flow process of the inlet air that the separation of the inlet air and snow-
water mainly occurs in the U-shaped baffles. Therefore, for ease of discharging of the snow-water, in an embodiment
of the present application, each of the water dischargers 206 is arranged under the corresponding U-shaped baffle, that
is, each water discharger 206 is arranged at the corresponding position on the bottom plate of the housing of the snow-
water separator 2. In this way, after the inlet air collides with the inner wall of the U-shaped baffle, water droplets formed
by snow-water will be formed on the inner wall of the U-shaped baffle, and the water droplets are collected downward
and flow into the dischargers 206 for discharging.
[0031] In other embodiments, a catchment pan may also be provided under each of the U-shaped baffles, and the
water discharger 206 is arranged at the lowest point of the catchment pan.
[0032] In an embodiment, in the embodiment of the present application, the heating device includes an electric heating
pipe 202. The electric heating pipe 202 is arranged in one-to-one correspondence with a side, away from the air inlet
grating 1, of the arched baffle 201.
[0033] It should be noted that the heating device may also be a heating film, a heating wire and the like, and is arranged
on a surface or inside of the arched baffle 201. Certainly, in addition to the arched baffle 201, the U-shaped baffle may
also be provided with the heating device.
[0034] In order to avoid contact between the electric heating pipe 202 and snow-water and snow-water, in the em-
bodiment of the present application, the snow-water separator 2 further includes a V-shaped baffle 203, an opening of
the V-shaped baffle 203 faces the arched baffle 201. The V-shaped baffle 203 is connected with the corresponding
arched baffle 201 to form a cavity for accommodating the electric heating pipe 202, so that a closed cavity can be formed
by the V-shaped baffle 203, the arched baffle 201, the top plate and the bottom plate of the snow-water separator 2,
which is isolated the electric heating pipe 202 from the outside.
[0035] To further optimize the above technical solution, in order to improve the separation effect of the snow-water
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separator 2, in the embodiment of the present application, the snow-water separator 2 includes a row of first U-shaped
baffles 205 and a row of second U-shaped baffles 209. The inlet air can enter into an air-conditioning system only after
two times of filtration of water. At the same time, the flow direction of the inlet air after passing through the U-shaped
baffle changes, in order to avoid mutual interference between the inlet air flowing out of the U-shaped baffles in the
same row, a first flow guiding plate 204 extending between the two adjacent first U-shaped baffles 205 is formed on a
tip of the V-shaped baffle 203. A second flow guiding plate 207 extending between the two adjacent second U-shaped
baffles 209 is formed on the first U-shaped baffle 205. So that the inlet air flows to the second U-shaped baffle 209 under
the action of the first flow guiding plate 204 after flowing out of the first U-shaped baffle 205, and flows into the air-
conditioning system under the action of the second flow guiding plate 207 after flowing out of the second U-shaped
baffle 209.
[0036] It is understandable that the construction of the snow-water separator 2 is not limited to the arched baffle 201,
the U-shaped baffle, the V-shaped baffle 203 and the like, and other regular or irregular structures can be used to form
a labyrinth channel.
[0037] In order to further improve the separation effect of the U-shaped baffle to snow-water, in the embodiment of
the present application, bent edges 208 extending into the U-shaped baffle are formed on two sides of the opening of
the U-shaped baffle. The spacing between the two bent edges 208 gradually reduces in the extension direction. The
inlet air may be forced to change direction again by using the two bent edges 208 at the opening of the U-shaped baffle
when the inlet air flows out of the U-shaped baffle, so that the direction of the inlet air is changed twice in the U-shaped
baffle, thereby achieving better separation effect.
[0038] In an embodiment, the fresh air inlet snow-melting device of the train further includes a temperature sensor
and a controller. The temperature sensor is arranged at the air inlet of the air inlet grating 1 and is configured to measure
the temperature at the air inlet of the air inlet grating 1. The temperature sensor is connected with a controller signal,
and the controller is configured to control the heating device to be turned on when the temperature at the air inlet of the
air inlet grating 1 is lower than a preset value, and to control the heating device to be turned off when the temperature
at the air inlet of air inlet grating 1 is higher than the preset value, so as to realize the automatic control of the snow-
melting device and facilitate the use.
[0039] Furthermore, the fresh air inlet snow-melting device of the train further includes the temperature sensor con-
nected with the controller signal. The temperature sensor is configured to monitor the temperature of the heating device.
When the heating device overheats, the controller turns off the heating device to avoid failure due to overheating.
[0040] To further optimize the above technical solution, in the embodiment of the present application, the fresh air
inlet snow-melting device of the train further includes a pressure wave valve plate 3 provided behind the snow-water
separator 2 in a direction of the air inlet.
[0041] Based on the fresh air inlet snow-melting device of the train according to the above embodiments, a railway
train is further provided according to the present application. The railway train includes the fresh air inlet snow-melting
device of the train described in any one of the above. Since the railway train adopts the fresh air inlet snow-melting
device of the train according to the above embodiments, the railway train has the same beneficial effect as the fresh air
inlet snow-melting device of the train according to the above embodiments.
[0042] The above embodiments are described in a progressive manner. Each of the embodiments is mainly focused
on describing its differences from other embodiments, and references may be made among these embodiments with
respect to the same or similar parts.
[0043] The above illustration of the disclosed embodiments can enable those skilled in the art to practice or use the
present application. Various modifications to the embodiments are apparent to the person skilled in the art, and the
general principle herein can be implemented in other embodiments without departing from the spirit or scope of the
present disclosure. Therefore, the present disclosure is not limited to the embodiments described herein, but should be
in accordance with the broadest scope consistent with the principle and novel features disclosed herein.

Claims

1. A fresh air inlet snow-melting device of a train, comprising:

an air inlet grating;
a snow-water separator; and
a heating device,
wherein the snow-water separator is arranged behind the air inlet grating, and is provided with a labyrinth air
inlet channel for separating snow-water from snow and water dischargers for discharging the snow-water, and
wherein the heating device is provided on a side, facing the air inlet grating, in the snow-water separator.
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2. The fresh air inlet snow-melting device of the train according to claim 1, wherein, the snow-water separator comprises
a row of arched baffles and at least one row of U-shaped baffles which are sequentially staggered from near to far
relative to the air inlet grating, and the arched baffles are arched toward the air inlet grating, and an opening of each
U-shaped baffle faces the air inlet grating.

3. The fresh air inlet snow-melting device of the train according to claim 2, wherein each of the water dischargers is
provided under the corresponding U-shaped baffle.

4. The fresh air inlet snow-melting device of the train according to claim 2 or 3, wherein, the heating device comprises
an electric heating pipe, and the electric heating pipe is arranged in one-to-one correspondence with a side, away
from the air inlet grating, of each arched baffle.

5. The fresh air inlet snow-melting device of the train according to claim 4, wherein, the snow-water separator further
comprises a V-shaped baffle, and the V-shaped baffle is connected with the corresponding arched baffle to form a
cavity for accommodating the electric heating pipe.

6. The fresh air inlet snow-melting device of the train according to claim 5, wherein, the snow-water separator comprises
a row of first U-shaped baffles and a row of second U-shaped baffles, a first flow guiding plate extending between
two adjacent first U-shaped baffles is formed on a tip of the V-shaped baffle, and a second flow guiding plate
extending between two adjacent second U-shaped baffles is formed on the first U-shaped baffle.

7. The fresh air inlet snow-melting device of the train according to any one of claims 2, 3, 5 and 6, wherein, bent edges
extending into the corresponding U-shaped baffle are formed on two sides of the opening of each U-shaped baffle,
and spacing between the two bent edges gradually reduces along an extension direction.

8. The fresh air inlet snow-melting device of the train according to any one of claims 1 to 3 and 5 to 6, further comprising
a temperature sensor and a controller, wherein the temperature sensor is arranged at an air inlet of the air inlet
grating, and the controller is configured to control the heating device to be turned on when the temperature at the
air inlet of the air inlet grating is lower than a preset value, and to control the heating device to be turned off when
the temperature at the air inlet of the air inlet grating is higher than the preset value.

9. The fresh air inlet snow-melting device of the train according to any one of claims 1 to 3 and 5 to 6, further comprising
a pressure wave valve plate provided behind the snow-water separator in a direction of the air inlet.

10. A railway train, comprising the fresh air inlet snow-melting device of the train according to any one of claims 1 to 9.
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