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(54) TRAIN WATER SUPPLY APPARATUS AND CONTROL METHOD THEREFOR

(57) The present invention discloses a train water
supply device and a control method thereof. The train
water supply device includes a clear water tank, a water
tank I, a water tank II, an ejector, a connecting pipeline
and valve elements, wherein the water tank I is connected
with the clear water tank and the water tank II through a
water suction pipeline and an intermediate pipeline re-
spectively, the water tank II is connected with a water
consumption appliance through a water supply pipeline,
an upper part of the water tank I is connected with a
vacuumizing opening of the ejector and an air source of
a train through a vacuumizing pipeline and a vacuumizing
air supply pipeline I respectively; the upper part of the
water tank II is connected with the atmosphere and the
air source of the train through an exhaust pipeline I and
a water supply and air supply pipeline II respectively; the
water tank I is provided with a liquid level switch I and a
liquid level switch II from top to bottom, and the water
tank II is provided with a liquid level switch III, a liquid
level switch IV and a liquid level switch V from top to
bottom; and the train water supply device can continu-
ously supply water, is reliable in operation and low in
maintenance cost, has no special pressure bearing re-

quirements on the clear water tank, and can be installed
at the bottom of the train according to demand.
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Description

Field of the Invention

[0001] The present invention relates to a water supply
device and a control method thereof, and in particular,
to a train water supply device for continuous water supply
on trains via compressed air.

Background of the Invention

[0002] A train water supply system is used for providing
clear water for toilets, kitchens and electric water boilers
and the like on a train. The traditional train water supply
system generally adopts such a water supply method
that the train is provided with a large clear water tank is
arranged at the bottom and with a small clear water tank
at the top, water in the large clear water tank at the bottom
of the train is pumped by a water pump to the small clear
water tank at the top of the train, and then the water is
supplied to water consumption points from the small wa-
ter tank in manner of flow by gravity. With the develop-
ment of high-speed trains, to reduce the section of the
train and reduce the center of gravity of the train, there
is no enough space for placing the small clear water tank
capable of meeting the demands on the top of the train.
Therefore, in the design of the high-speed trains, all clear
water tanks are generally placed at the bottom of the
train, which not only reduces the center of gravity of the
train, but also is conducive to improving the stability of
the train. The water supply at the bottom of the train is
realized in two manners of electric pumps and air pres-
sure in the prior art. Wherein, in the electric pump man-
ner, pressurized water supply is realized through an elec-
tric water pump, which has the defects that the electric
pump is sensitive to a conveying medium and a relatively
complex system needs to be configured to guarantee the
normal operation of the electric pump, and thus the equip-
ment investment and the maintenance cost are relatively
high. Nevertheless, the electric pump system often has
the problem that the water pump is frequently started and
blocked to result in burning loss, unsmooth startup ex-
haust, water leakage, idle running and other problems of
the water pump. Meanwhile, since the self-suction ca-
pacity of the electric pump is poorer, the electric pump
is generally hung under the train floor together with the
clear water tank. When the electric pump has a fault dur-
ing the travelling of the train, the electric pump cannot be
maintained online. For example, the Chinese patent doc-
ument CN200820115114.0 discloses a water shortage
protection control device and method for a water pump
of a railway passenger car water supply system, wherein
the device includes a water tank, a water pump, a water
pump control device, a water suction pipeline, a water
supply pipeline, a water supply pressure sensor, a water
supply flow sensor, a water level detection sensor, an air
suction pressure sensor and a pressure buffer tank. Wa-
ter shortage protection of the water pump is carried out

in a manner of combining water level detection with air
pressure detection in the pipeline. Although this water
supply system realizes the pressurized water supply at
the bottom of the train, the system is relatively complex,
the fault rate of the electric pump system is high, and in
the case of fault of the electric pump, the electric pump
can be only maintained by stopping the train.
[0003] In the air pressure water supply manner, the
clear water in the clear water tank at the bottom of the
train is directly pressurized through the compressed air
of a train air supply system, which has the defects that
the manner has pressure bearing requirements on the
clear water tank, the pipeline and related valve elements,
since the volume of the clear water tank is generally large,
the weight of the clear water tank on which having the
pressure bearing requirements are proposed will be
greatly increased, a hidden trouble of leakage is present,
and when the train is stopped for injecting water into the
clear water tank, the water supply will be interrupted ac-
cordingly, which does not conform to the water use habit
of users. For example, the international patent document
WO2010070075A1 discloses a pump-less water supply
device for mobile use, including a clear water tank for
storing clear water and a connecting pipeline for convey-
ing the water to the users, and two intermediate buffer
containers are arranged on the connecting pipeline and
are connected with the clear water tank. A pressure con-
trol device is respectively connected with the clear water
tank and the two intermediate buffer containers, the water
is conveyed from the clear water tank to the intermediate
buffer containers by the pressure difference of the clear
water tank and the intermediate buffer containers, and
then the water is conveyed from the intermediate buffer
containers to the users. Although this water supply device
can convey the water from the clear water tank to the
users, the clear water tank needs to be pressurized, and
the water supply will be interrupted when water is injected
into the clear water tank.

Summary of the Invention

[0004] The main object of the present invention is to
overcome the shortcomings in the above prior art and
provide a train water supply device, which can be in-
stalled at the bottom of a train, is low in maintenance cost
and reliable to operate, has no special pressure bearing
requirements on a clear water tank and can continuously
supply water.
[0005] To realize the above object, the present inven-
tion adopts the following technical solutions:

a train water supply device includes a clear water
tank, a water tank I, a water tank II and an ejector,
wherein the water tank I is connected with the clear
water tank through a water suction pipeline, and the
water tank I is connected with the water tank II
through an intermediate pipeline, the water tank II is
connected with a water consumption appliance
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through a water supply pipeline, an upper part of the
water tank I is connected with a vacuumizing opening
of the ejector through a vacuumizing pipeline, and
an air source interface of the ejector is connected
with an air source of a train through a vacuumizing
air supply pipeline; the upper part of the water tank
I is connected with the air source of the train through
a water supply and air supply pipeline I, and the up-
per part of the water tank II is communicated with
the atmosphere through an exhaust pipeline; the wa-
ter tank II is connected with the air source of the train
through a water supply and air supply pipeline II; the
water tank I is provided with a liquid level switch I
and a liquid level switch II from top to bottom, and
the water tank II is provided with a liquid level switch
III, a liquid level switch IV and a liquid level switch V
from top to bottom.

[0006] The top of the clear water tank is communicated
with the atmosphere.
[0007] A one-way valve I is arranged on the interme-
diate pipeline.
[0008] A one-way valve II and a two-way valve II are
arranged on the water supply pipeline. An exhaust port
of the ejector is communicated with the atmosphere out-
side of the train.
[0009] A two-way valve VI is arranged on the vacuu-
mizing pipeline; and a vacuumizing filtering pressure re-
lief valve and a two-way valve III are arranged on the
vacuumizing air supply pipeline.
[0010] A two-way valve V and a water supply filtering
pressure relief valve are arranged on the water supply
and air supply pipeline I; and a two-way valve VII is ar-
ranged on the water supply and air supply pipeline II, and
the water supply and air supply pipeline II shares the
water supply filtering pressure relief valve with the water
supply and air supply pipeline I.
[0011] A two-way valve I and a water filter are arranged
on the water suction pipeline; and a throttle valve and a
two-way valve IV are arranged on the exhaust pipeline.
[0012] A control method of the train water supply de-
vice is as follows:

the control method of the water tank I is as follows:

step 1-1: after the system starts working, judging
whether a liquid level in the water tank I reaches
an upper liquid level indicated by the liquid level
switch I at first; if the liquid level does not reach
the upper liquid level, setting the water tank II to
a water supply state, setting the water tank I to
a preparation state, meanwhile, opening the
two-way valve VII, closing the two-way valve V,
and going to step 1-3; if the liquid level reaches
the upper liquid level, going to step 1-2;
step 1-2: judging whether the liquid level in the
water tank I is lower than a lower liquid level
indicated by the liquid level switch II; if so, setting

the water tank II to the water supply state, setting
the water tank I to the preparation state, mean-
while, opening the two-way valve VII, closing the
two-way valve V, and going to step 1-3; if not,
setting the water tank I to the water supply state,
setting the water tank II to the preparation state,
meanwhile, opening the two-way valve V, clos-
ing the two-way valve VII, and returning to step
1-2;
step 1-3: opening the two-way valve VI, delaying
for t1, and exhausting the compressed air in the
water tank I; opening the two-way valve III, and
then starting to vacuumize the water tank I by
the ejector; opening the two-way valve I after
delaying for t2 to cause water in the clear water
tank to flow into the water tank I through the wa-
ter suction pipeline under the action of the bar-
ometric pressure, and closing the two-way valve
VI until the liquid level in the water tank I reaches
the upper liquid level indicated by the liquid level
switch I; closing the two-way valve III after de-
laying for t3 to stop working of the ejector; as
when the ejector is just closed; closing the two-
way valve I after delaying for t4 to stop flowing
of the water in the water suction pipeline, and
going to step 1-4;
step 1-4: judging whether the control system re-
ceives a stop instruction, if not, returning to step
1-2, and if so, ending the flow;

the control method of the water tank II is as follows:

step 2-1: after the system starts working, judging
whether the liquid level in the water tank II reach-
es the upper liquid level indicated by the liquid
level switch III at first; if so, going to step 2-2; if
not, indicating that remaining water in the water
tank II is little, when the water tank I is in the
water supply state, opening the two-way valve
IV to exhaust the air in the water tank II, and
after the liquid level H2 in the water tank II reach-
es the upper liquid level indicated by the liquid
level switch III, then going to step 2-2;
step 2-2: judging whether the liquid level in the
water tank II is lower than an intermediate liquid
level indicated by the liquid level switch IV; if not,
opening the two-way valve II to supply water,
and returning to 2-1; if so, judging whether the
liquid level in the water tank II reaches the lower
liquid level indicated by the liquid level switch V;
if not, indicating that the water in the water tank
II is insufficient, then closing the two-way valve
II, pausing the water supply and sending an
alarm of "low water level of the water supply de-
vice", and going to step 2-3; if so, opening the
two-way valve II to supply water, and going to
step 2-3;
step 2-3: judging whether the water tank I is in
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the water supply state at the moment; if not, re-
turning to step 2-2; if so, opening the two-way
valve IV to exhaust the air in the water tank II
through the exhaust pipeline, so that the water
in the water tank I enters the water tank II through
the intermediate pipeline, and the liquid level in
the water tank II rises; judging whether the liquid
level in the water tank II reaches the intermedi-
ate liquid level indicated by the liquid level switch
IV; if not, returning to step 2-2; if so, judging
whether the two-way valve II is in an open state;
if not, opening the two-way valve II, clearing the
alarm of "low water level of the water supply de-
vice", and going to step 2-4; if so, directly going
to step 2-4;
step 2-4: judging whether the liquid level in the
water tank II reaches the upper liquid level indi-
cated by the liquid level switch III; if not, returning
to step 2-2, and continuing to exhaust the air; if
so, closing the two-way valve IV, stopping ex-
hausting the air, and going to step 2-5; and
step 2-5: judging whether the control system re-
ceives the stop instruction, if not, returning to
step 2-2, and if so, ending the flow.

[0013] Preferably, the ejector adopts a multilevel mode
and has the characteristics of high ultimate vacuum and
high efficiency.
[0014] Preferably, the vacuumizing filtering pressure
relief valve, the two-way valve III, the ejector, the two-
way valve IV, the throttle valve, the water supply filtering
pressure relief valve, the two-way valve V, the two-way
valve VI and the two-way valve VII are integrated on an
integrated air path board, so that the structure is more
compact and is convenient to maintain.
[0015] The present invention has the following benefi-
cial effects:

1. The water tank does not need to be arranged at
the top of the train, so the center of gravity of the
train is reduced, the operation stability of the train is
improved, and the present invention is particularly
suitable for high-speed trains.
2. Compared with the existing electric pump mode,
the system composition is simpler, the system is
composed of the ejector with no moving component
and the valve elements with high reliability, the in-
herent motor fault, the transmission fault or the seal-
ing fault of a rotating component of the electric pump
mode is not present, so the reliability is better, and
the maintenance cost is low.
3. Compared with the existing electric pump mode,
the system layout is more reasonable, the clear wa-
ter tank can be arranged below the train floor accord-
ing to demand (for example, on such occasions with
high requirements on the water supply reliability as
dining cars and the like), and other water tanks and
valve elements and the like are arranged on the train

floor. In the case of fault of the water supply device
in the travelling process of the train, the train does
not need to be stopped for maintenance.
4. Compared with the existing air pressure mode,
the clear water tank does not need to be pressurized,
there’s no special pressure bearing requirements for
the clear water tank, so that the weight of the clear
water tank is light, the operation and use are safe
and reliable, and the present invention is particularly
suitable for the high-speed trains. Particularly, the
water supply is not interrupted in the case of train
stopping and water injection into the clear water tank,
so passengers can conveniently use water at any
time.

Brief Description of the Drawings

[0016]

Fig.1 is a schematic diagram of a structure of the
present invention;
Fig.2 is a working flowchart of a water tank I of the
present invention;
Fig.3 is a working flowchart of a water tank II of the
present invention.

[0017] In the figures, 1 represents a clear water tank,
2 represents a water consumption appliance, 3 repre-
sents atmosphere outside of a train, 4 represents an air
source, 5 represents a water tank I, 6 represents a water
tank II, 7 represents a water filter, 8 represents a two-
way valve I, 9 represents a one-way valve I, 10 represents
a one-way valve II, 11 represents a two-way valve II, 12
represents a vacuumizing filtering pressure relief valve,
13 represents a two-way valve III, 14 represents an ejec-
tor, 15 represents a two-way valve IV, 16 represents a
throttle valve, 17 represents a water supply filtering pres-
sure relief valve, 18 represents a two-way valve V, 19
represents a two-way valve VI, 20 represents a VII, 21a
represents a liquid level switch I, 21b represents a liquid
level switch II, 22a represents a liquid level switch III, 22b
represents a liquid level switch IV, and 22c represents a
liquid level switch V.

Detailed Description of the Embodiments

[0018] The present invention will be further illustrated
below in combination with the accompany drawings and
specific embodiments.
[0019] As shown in Fig.1, a train water supply device
includes a clear water tank 1, a water tank I 5, a water
tank II 6 and an ejector 14.
[0020] The top of the clear water tank 1 is communi-
cated with the atmosphere to keep an atmospheric pres-
sure, and no pressure bearing requirement is proposed,
so the weight of the clear water tank is relatively small.
[0021] The water tank I 5 is connected with the clear
water tank 1 through a water suction pipeline for tempo-
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rarily storing clear water flowing out from the clear water
tank 1. The water suction pipeline is used for conveying
the clear water from the clear water tank 1 to the water
tank I 5, and a water filter 7 and a two-way valve I 8 are
arranged on the water suction pipeline.
[0022] The water tank I 5 is connected with the water
tank II 6 through an intermediate pipeline. A one-way
valve I 9 is arranged on the intermediate pipeline, which
can prevent the water from flowing from the water tank
II 6 to the water tank I 5.
[0023] The water tank II 6 is connected with a water
consumption appliance 2 through a water supply pipe-
line. A one-way valve II 10 and a two-way valve II 11 are
arranged on the water supply pipeline. The one-way
valve II 10 can prevent the water from flowing back from
the water consumption appliance 2 to the water supply
device.
[0024] An upper part of the water tank I 5 is connected
with a vacuumizing opening of the ejector 14 through a
vacuumizing pipeline. An air source interface of the ejec-
tor 14 is connected with an air source 4 (for example,
with a pressure of 0.5-1.0 MPa) of a train through a vac-
uumizing air supply pipeline. The exhaust port of the ejec-
tor 14 is communicated with atmosphere 3 outside of the
train. The ejector 14 is used for generating a negative
pressure in the water tank I 5, so that the water flows
from the clear water tank 1 to the water tank I 5 through
the water suction pipeline. A two-way valve VI 19 is ar-
ranged on the vacuumizing pipeline. A vacuumizing fil-
tering pressure relief valve 12 and a two-way valve III 13
are arranged on the vacuumizing air supply pipeline. The
vacuumizing filtering pressure relief valve 12 is used for
filtering compressed air and adjusting the compressed
air to a pressure (for example, 0.4-0.7MPa) necessary
for the working of the ejector 14. The upper part of the
water tank I 5 is further connected with an outlet of a
water supply filtering pressure relief valve 17 through a
water supply and air supply pipeline I. An inlet of the water
supply filtering pressure relief valve 17 is connected with
the air source 4 of the train for removing oil mist and
impurities therein, cleaning the compressed air and ad-
justing the compressed air to the pressure (for example,
50-200KPa) necessary for water supply. A two-way valve
V 18 is arranged on the water supply and air supply pipe-
line I.
[0025] The upper part of the water tank II 6 is connected
with the outlet of the water supply filtering pressure relief
valve 17 through a water supply and air supply pipeline
II. A two-way valve VII 20 is arranged on the water supply
and air supply pipeline II. The upper part of the water
tank II 6 further exhausts others to the atmosphere 3
outside of the train through an exhaust pipeline. A throttle
valve 16 and a two-way valve IV 15 are arranged on the
exhaust pipeline. The throttle valve 16 is used for con-
trolling the exhaust speed of the water tank II 6 and guar-
anteeing a relatively stable water supply pressure during
exhaust.
[0026] The water tank I 5 is provided with a liquid level

switch I 21a and a liquid level switch II 21b from top to
bottom for respectively detecting an upper liquid level
and a lower liquid level of the water tank I 5. The water
tank II 6 is provided with a liquid level switch III 22a, a
liquid level switch IV 22b and a liquid level switch V 22c
from top to bottom for respectively detecting the upper
liquid level, an intermediate liquid level and the lower
liquid level of the water tank II 6.
[0027] The working flow of the present invention is di-
vided into a working flow of the water tank I 5 and a work-
ing flow of the water tank II 6. The two parts are executed
in parallel and are relatively independent and \associated
functionally. Both of the water tank I 5 and the water tank
II 6 are in a preparation state when being started, and
only one is in a water supply state in an operation process.
[0028] The control method of the water tank I is as fol-
lows: during startup, if the liquid level in the water tank I
5 is lower than the upper liquid level of the water tank I
5, the ejector works to generate a negative pressure in
the water tank I 5 to suck the water in the clear water
tank 1 into the water tank I 5, until the liquid level in the
water tank I 5 reaches the upper liquid level of the water
tank I 5, and then a subsequent flow is carried out. In the
subsequent flow, when the liquid level in the water tank
I 5 is lower than the lower liquid level of the water tank I
5, the water tank II 6 is set to the water supply state, the
water tank I 5 is set to the preparation state, the ejector
works to generate the negative pressure in the water tank
I to suck the water in the clear water tank into the water
tank I, until the liquid level in the water tank I 5 reaches
the upper liquid level of the water tank I 5. When the liquid
level in the water tank I 5 is not lower than the lower liquid
level of the water tank I 5, the water tank I 5 is set to the
water supply state, the water tank II 6 is set to the prep-
aration state, and the water flows from the water tank I
5 to the water consumption appliance;
the working flow of the water tank II is as follows: during
startup, if the liquid level in the water tank II 6 is lower
than the upper liquid level of the water tank II 6, and the
water tank I 5 is in the water supply state, the two-way
valve IV 15 is opened to exhaust the air in the water tank
II 6 through the exhaust pipeline, until the liquid level in
the water tank II 6 reaches the upper liquid level of the
water tank II 6, and then the two-way valve IV 15 is closed
to go to the subsequent flow. In a subsequent working
process, if the liquid level in the water tank II 6 is not
lower than the intermediate liquid level of the water tank
II 6, the two-way valve II 11 is opened to supply water
through the water supply pipeline. If the liquid level in the
water tank II 6 is lower than the lower liquid level of the
water tank II 6, the two-way valve II 11 is closed, the
water supply is paused, and the an alarm of "low water
level of the water supply device" is sent. If the liquid level
in the water tank II 6 is lower than the intermediate liquid
level of the water tank II 6, but is not lower than the lower
liquid level, the two-way valve II 11 is opened to supply
water through the water supply pipeline, when the water
tank I 5 is in the water supply state, the two-way valve
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IV is opened to exhaust the air in the water tank II 6
through the exhaust pipeline, and the liquid level in the
water tank II 6 rises. After the liquid level in the water
tank II 6 rises to the intermediate liquid level of the water
tank II 6, if the two-way valve II 11 is in a closed state,
the two-way valve II 11 is opened, and the possible alarm
of "low water level of the water supply device" is removed
until the liquid level in the water tank II 6 rises to the upper
liquid level of the water tank II 6, then the two-way valve
IV 15 is closed to stop the exhaust.
[0029] As shown in Fig.2, the specific working flow of
the water tank I 5 is as follows:

step 1-1: after the system starts working, judging
whether a liquid level H1 in the water tank I 5 reaches
an upper liquid level indicated by the liquid level
switch I 21 a at first; if the liquid level does not reach
the upper liquid level, setting the water tank II 6 to a
water supply state, setting the water tank I 5 to a
preparation state, meanwhile, opening the two-way
valve VII 20, closing the two-way valve V 18, and
going to step 1-3; if the liquid level reaches the upper
liquid level, going to step 1-2;
step 1-2: judging whether the liquid level H1 in the
water tank I 5 is lower than a lower liquid level indi-
cated by the liquid level switch II 21b; if so, setting
the water tank II 6 to the water supply state, setting
the water tank I 5 to the preparation state, mean-
while, opening the two-way valve VII 20, closing the
two-way valve V 18, and going to step 1-3; if not,
setting the water tank I 5 to the water supply state,
setting the water tank II 6 to the preparation state,
meanwhile, opening the two-way valve V 18, closing
the two-way valve VII 20, and returning to step 1-2;
step 1-3: opening the two-way valve VI 19, delaying
for t1 (for example, t1=2s) and exhausting the com-
pressed air in the water tank I 5; opening the two-
way valve III 13, and then starting to vacuumize the
water tank I 5 by the ejector 14; opening the two-way
valve I 8 after delaying for t2 (for example, t2=2s) to
cause water in the clear water tank 1 to flow into the
water tank I 5 through the water suction pipeline un-
der the action of the barometric pressure, and closing
the two-way valve VI 19 until the liquid level H1 in
the water tank I 5 reaches the upper liquid level in-
dicated by the liquid level switch I 21a; closing the
two-way valve III 13 after delaying for t3 (for example,
t3=2s) to stop working of the ejector 14; as a certain
negative pressure still exists in the water tank I 5
when the ejector 14 is just closed, enabling the water
in the clear water tank 1 to still flow into the water
tank I 5 under the action of the barometric pressure
and consume the negative pressure in the water tank
I 5; closing the two-way valve I 8 after delaying for
t4 (for example, t4=2s) to stop flowing of the water in
the water suction pipeline, and going to step 1-4; and
step 1-4: judging whether the control system re-
ceives a stop instruction, if not, returning to step 1-2,

and if so, ending the flow.

[0030] As shown in Fig.3, the specific working flow of
the water tank II 6 is as follows:

step 2-1: after the system starts working, judging
whether the liquid level H2 in the water tank II 6 reach-
es the upper liquid level indicated by the liquid level
switch III 22a at first; if so, going to step 2-2; if not,
indicating that remaining water in the water tank II 6
is little, when the water tank I 5 is in the water supply
state, opening the two-way valve IV 15 to exhaust
the air in the water tank II 6, and after the liquid level
H2 in the water tank II 6 reaches the upper liquid
level indicated by the liquid level switch III 22a, going
to step 2-2;
step 2-2: judging whether the liquid level H2 in the
water tank II 6 is lower than an intermediate liquid
level indicated by the liquid level switch IV 22b; if not,
opening the two-way valve II 11 to supply water, and
returning to 2-2; if so, judging whether the liquid level
H2 in the water tank II 6 is lower than the lower liquid
level indicated by the liquid level switch V 22c; if not,
indicating that the water in the water tank II 6 is in-
sufficient, then closing the two-way valve II 11, paus-
ing the water supply and sending an alarm of "low
water level of the water supply device", and going to
step 2-3; if so, opening the two-way valve II 11 to
supply water, and going to step 2-3;
step 2-3: judging whether the water tank I 5 is in the
water supply state at the moment; if not, returning to
step 2-2; if so, opening the two-way valve IV 15 to
exhaust the air in the water tank II 6 through the
exhaust pipeline, so that the water in the water tank
I 5 enters the water tank II 6 through the intermediate
pipeline, and the liquid level in the water tank II 6
rises; judging whether the liquid level H2 in the water
tank II 6 reaches the intermediate liquid level indi-
cated by the liquid level switch IV 22b; if not, returning
to step 2-2; if so, judging whether the two-way valve
II 11 is in an open state; if not, opening the two-way
valve II 11, clearing the alarm of "low water level of
the water supply device", and going to step 2-4; if
so, directly going to step 2-4;
step 2-4: judging whether the liquid level H2 in the
water tank II 6 reaches the upper liquid level indicat-
ed by the liquid level switch III 22a; if not, returning
to step 2-2, and continuing to exhaust the air; if so,
closing the two-way valve IV 15, stopping exhausting
the air, and going to step 2-5; and
step 2-5: judging whether the control system re-
ceives the stop instruction, if not, returning to step
2-2, and if so, ending the flow.

[0031] The liquid level switch I 21a, the liquid level
switch II 21b, the liquid level switch III 22a, the liquid level
switch IV 22b and the liquid level switch V 22c have anti-
interference function, and when the switch state chang-
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es, a control action can be triggered by a certain time
delay (for example, 0.5s).
[0032] Although the embodiments of the present in-
vention have been described above in combination with
the accompany drawings, the protection scope of the
present invention is not limited thereto. Those skilled in
the art should understand that, a variety of medications
or variations made by those skilled in the art on the basis
of the technical solutions of the present invention without
any creative effect shall fall into the protection scope of
the present invention.

Claims

1. A train water supply device, comprising a clear water
tank, a water tank I, a water tank II and an ejector,
wherein the water tank I is connected with the clear
water tank through a water suction pipeline, and the
water tank I is connected with the water tank II
through an intermediate pipeline, the water tank II is
connected with a water consumption appliance
through a water supply pipeline, an upper part of the
water tank I is connected with a vacuumizing opening
of the ejector through a vacuumizing pipeline, and
an air source interface of the ejector is connected
with an air source of a train through a vacuumizing
air supply pipeline; the upper part of the water tank
I is connected with the air source of the train through
a water supply and air supply pipeline I, and the up-
per part of the water tank II is communicated with
the atmosphere through an exhaust pipeline; the wa-
ter tank II is connected with the air source of the train
through a water supply and air supply pipeline II; the
water tank I is provided with a liquid level switch I
and a liquid level switch II from top to bottom, and
the water tank II is provided with a liquid level switch
III, a liquid level switch IV and a liquid level switch V
from top to bottom.

2. The train water supply device of claim 1, wherein the
top of the clear water tank is communicated with the
atmosphere.

3. The train water supply device of claim 1, wherein
one-way valve I is arranged on the intermediate pipe-
line.

4. The train water supply device of claim 1, wherein a
one-way valve II and a two-way valve II are arranged
on the water supply pipeline.

5. The train water supply device of claim 1, wherein an
exhaust port of the ejector is communicated with the
atmosphere outside of the train.

6. The train water supply device of claim 1, wherein a
two-way valve VI is arranged on the vacuumizing

pipeline; and a vacuumizing filtering pressure relief
valve and a two-way valve III are arranged on the
vacuumizing air supply pipeline.

7. The train water supply device of claim 1, wherein a
two-way valve V and a water supply filtering pressure
relief valve are arranged on the water supply and air
supply pipeline I; and a two-way valve VII is arranged
on the water supply and air supply pipeline II, and
the water supply and air supply pipeline II shares the
water supply filtering pressure relief valve with the
water supply and air supply pipeline I.

8. The train water supply device of claim 1, wherein a
two-way valve I and a water filter are arranged on
the water suction pipeline; and a throttle valve and
a two-way valve IV are arranged on the exhaust pipe-
line.

9. A control method of the train water supply device of
claim 1, comprising a control method of the water
tank I and the water tank II, wherein:

the control method of the water tank I is as fol-
lows:

step 1-1: after the system starts working,
judging whether a liquid level in the water
tank I reaches an upper liquid level indicated
by the liquid level switch I at first; if the liquid
level does not reach the upper liquid level,
setting the water tank II to a water supply
state, setting the water tank I to a prepara-
tion state, meanwhile, opening the two-way
valve VII, closing the two-way valve V, and
going to step 1-3; if the liquid level reaches
the upper liquid level, going to step 1-2;
step 1-2: judging whether the liquid level in
the water tank I is lower than a lower liquid
level indicated by the liquid level switch II;
if so, setting the water tank II to the water
supply state, setting the water tank I to the
preparation state, meanwhile, opening the
two-way valve VII, closing the two-way
valve V, and going to step 1-3; if not, setting
the water tank I to the water supply state,
setting the water tank II to the preparation
state, meanwhile, opening the two-way
valve V, closing the two-way valve VII, and
returning to step 1-2;
step 1-3: opening the two-way valve VI, de-
laying for t1, and exhausting the com-
pressed air in the water tank I; opening the
two-way valve III, and then starting to vac-
uumize the water tank I by the ejector; open-
ing the two-way valve I after delaying for t2
to enable water in the clear water tank to
flow into the water tank I through the water
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suction pipeline under the action of the bar-
ometric pressure, and closing the two-way
valve VI until the liquid level in the water
tank I reaches the upper liquid level indicat-
ed by the liquid level switch I; closing the
two-way valve III after delaying for t3 to stop
working of the ejector; as when the ejector
is just closed; closing the two-way valve I
after delaying for t4 to stop flowing of the
water in the water suction pipeline, and go-
ing to step 1-4;
step 1-4: judging whether the control sys-
tem receives a stop instruction, if not, re-
turning to step 1-2, and if so, ending the flow;

the control method of the water tank II is as fol-
lows:

step 2-1: after the system starts working,
judging whether the liquid level in the water
tank II reaches the upper liquid level indi-
cated by the liquid level switch III at first; if
so, going to step 2-2; if not, indicating that
remaining water in the water tank II is little,
when the water tank I is in the water supply
state, opening the two-way valve IV to ex-
haust the air in the water tank II, and after
the liquid level H2 in the water tank II reach-
es the upper liquid level indicated by the liq-
uid level switch III, going to step 2-2;
step 2-2: judging whether the liquid level in
the water tank II is lower than an intermedi-
ate liquid level indicated by the liquid level
switch IV; if not, opening the two-way valve
II to supply water, and returning to 2-1; if so,
judging whether the liquid level in the water
tank II reaches the lower liquid level indicat-
ed by the liquid level switch V; if not, indi-
cating that the water in the water tank II is
insufficient, then closing the two-way valve
II, pausing the water supply and sending an
alarm of "low water level of the water supply
device", and going to step 2-3; if so, opening
the two-way valve II to supply water, and
going to step 2-3;
step 2-3: judging whether the water tank I
is in the water supply state at the moment;
if not, returning to step 2-2; if so, opening
the two-way valve IV to exhaust the air in
the water tank II through the exhaust pipe-
line, so that the water in the water tank I
enters the water tank II through the interme-
diate pipeline, and the liquid level in the wa-
ter tank II rises; judging whether the liquid
level in the water tank II reaches the inter-
mediate liquid level indicated by the liquid
level switch IV; if not, returning to step 2-2;
if so, judging whether the two-way valve II

is in an open state; if not, opening the two-
way valve II, clearing the alarm of "low water
level of the water supply device", and going
to step 2-4; if so, directly going to step 2-4;
step 2-4: judging whether the liquid level in
the water tank II reaches the upper liquid
level indicated by the liquid level switch III;
if not, returning to step 2-2, and continuing
to exhaust the air; if so, closing the two-way
valve IV, stopping exhausting the air, and
going to step 2-5; and
step 2-5: judging whether the control sys-
tem receives the stop instruction, if not, re-
turning to step 2-2, and if so, ending the flow.
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