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UREA TANK FOR SCR AFTERTREATMENT SYSTEM, AND TANK COVER
THEREOF

FIELD
[0001] The present application relates to the technical field of diesel engines, and in

particular to a urea tank for SCR aftertreatment system and a tank cover thereof.

BACKGROUND

[0002] Nowadays, the laws and regulations on automobile emissions are becoming stricter
and stricter, which also puts forward higher requirements for automobile exhaust
aftertreatment. SCR catalytic reduction technology is an important technical route to reduce
NOx emissions from diesel engines and meet China National IV standard and the above

emission regulations.

[0003] The SCR aftertreatment system includes a urea aqueous solution storage device
called urea tank. The urea tank is mainly composed of a tank body, a tank cover and sensors.
The urea tank needs to have ventilation function to ensure the balance of pressure inside and
outside the tank body, which is generally realized by punching holes on the tank cover. In
order to prevent dust from entering the urea tank through the ventilation hole and causing urea
solution pollution, a water-impermeable and air-permeable membrane is covered on the

ventilation hole.

[0004] However, the ventilation capacity of the water-impermeable and air-permeable
membrane is limited, and the air pressure and air flow rate of the air-assisted urea pump are
relatively large during the power-off backblowing, so the water-impermeable and
air-permeable membrane is easy to be blown out, thus losing its dustproof function. In
addition, when outside rain and water accidentally enter the tank cover, the
water-impermeable and air-permeable membrane is easily submerged and blocked, which
leads to the failure of the air-permeable function. Therefore, when the urea pump draws urea
from the urea tank, the suction resistance of the urea pump increases, which makes it difficult
to build pressure, and the urea tank is deflated or even cracked; and when the (air-assisted)
urea pump is powered off for back blowing, the high-pressure air delivered to the urea tank

cannot be discharged in time, causing the urea tank to swell and burst.
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[0005] In summary, how to improve the reliability of the urea tank has become an urgent

technical issue to be addressed by those skilled in the art.

SUMMARY
[0006] In view of this, a urea tank for SCR aftertreatment system and a tank cover thereof
are provided according to the present application. The tank cover can make the urea tank safer

and more reliable.

[0007] In order to achieve the above object, the present application provides the following

solutions.

[0008] A tank cover of a urea tank for SCR aftertreatment system is provided. The tank
cover is mounted at a liquid injection port of a urea tank body of the urea tank. A ventilation
hole is provided at a part of the tank cover corresponding to the liquid injection port. The
ventilation hole is covered by a water-impermeable and air-permeable membrane, and an air
inlet hole and an air outlet hole are provided at the part of the tank cover corresponding to the
liquid injection port. A first constant pressure check valve and a second constant pressure
check valve are mounted on the tank cover. An inlet of the first constant pressure check valve
is butted with the air outlet hole, and an outlet of the first constant pressure check valve is in
communication with the outside of the tank body. An inlet of the second constant pressure
check valve is butted with the air inlet hole, and an outlet of the second constant pressure

check valve is in communication with the inside of the tank body.

[0009] Preferably, in the tank cover, a pressure threshold of the first constant pressure check

valve and a pressure threshold of the second constant pressure check valve are adjustable.

[0010] Preferably, in the tank cover, the first constant pressure check valve includes a
cylinder body and a baffle arranged in the cylinder body, the baffle is movably connected with
the cylinder body, one end of the cylinder body is closed, a port at another end is the inlet of
the first constant pressure check valve, and the outlet of the first constant pressure check valve

is provided on a wall of the cylinder body; and

the baffle is configured to cover the inlet of the first constant pressure check valve,

and an elastic member configured to reset the baffle is arranged in the cylinder body.

[0011] Preferably, in the tank cover, the elastic member is a spring.
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[0012] Preferably, in the tank cover, a valve rod movably connected with the cylinder body
is arranged in the cylinder body, the baffle is fixedly connected with one end of the valve rod,

and the elastic member is a compression spring sleeved on the valve rod.

[0013] Preferably, in the tank cover, the second constant pressure check valve has the same

structure as the first constant pressure check valve.

[0014] Preferably, in the tank cover, the tank cover includes a barrel-shaped inner shell and a
cap-shaped outer shell. The ventilation hole, the air inlet hole and the air outlet hole are all
arranged at the barrel bottom of the inner shell. A barrel mouth of the inner shell is first folded
outward, and then folded toward a barrel body of the inner shell to form a cylindrical
connecting portion. The outer shell covers the connecting portion, a gap for ventilation is
formed between an outer wall of the connecting portion and an inner wall of the outer shell,
and an internal thread is provided at the inner wall of the connecting portion for connecting

with the tank body.
[0015] Preferably, in the tank cover, the baffle and the valve rod are integrally formed.
[0016] Preferably, in the tank cover, the baffle is made of rubber.

[0017] A urea tank for an SCR aftertreatment system is provided, which includes a tank

cover, where the tank cover is the tank cover disclosed in any one of the above aspects.

[0018] According to the above technical solution, in the tank cover of the urea tank for SCR
aftertreatment system provided by the present application, the part of the tank cover
corresponding to the liquid injection port of the tank body is not only provided with the
ventilation hole, but also provided with the air inlet hole and the air outlet hole. The
ventilation hole is covered by the water-impermeable and air-permeable membrane, the first
constant pressure check valve is mounted at the air outlet hole, and the second constant
pressure check valve is mounted at the air inlet hole. The inlet of the first constant pressure
check valve is butted with the air outlet hole, and the outlet of the first constant pressure
check valve is in communication with the outside of the tank body. The inlet of the second
constant pressure check valve is butted with the air inlet hole, and the outlet of the second

constant pressure check valve is in communication with the inside of the tank body.

[0019] The tank cover is mounted at the liquid injection port of the tank body. When the

water-impermeable and air-permeable membrane works normally, the membrane can provide
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the required ventilation function for the tank body. At this time, both the first constant
pressure check valve and the second constant pressure check valve are closed. When the air
permeability of the water-impermeable and air-permeable membrane is insufficient, for
example, when the water-impermeable and air-permeable membrane is submerged and
blocked by outside rain, water, etc., the pressure difference between inside and outside the
tank body will increase no matter whether the urea pump sucks liquid from the tank body or
the urea pump is powered off for back blowing. Once the pressure difference between inside
and outside rises to the pressure threshold of the constant pressure check valve, the first
constant pressure check valve or the second constant pressure check valve will be opened. In
a case that the urea pump is powered off for back blowing, the first constant pressure check
valve is opened, and the air inside the tank body can be discharged out of the tank body
through the air outlet hole, so as to avoid cracking caused by bulging deformation of the tank
body. In a case that the urea pump draws liquid from the tank body, the second constant
pressure check valve is opened, and the air outside the tank body can enter the tank body
through the air inlet hole to avoid the tank body from being deflated. Therefore, with the tank
cover provided by the present application, the internal pressure and the external pressure of
the tank body will not be seriously unbalanced due to insufficient air permeability of the
water-impermeable and air-permeable membrane, thus the occurrence of deflation
deformation or bulging deformation can be effectively avoided, and the urea tank is safer and

more reliable.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] For more clearly illustrating embodiments of the present application or technical
solutions in the conventional technology, the 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 some examples of the present application,
and for those skilled in the art, other drawings may be obtained based on the provided

drawings without any creative efforts.

[0021] Figure 1 is a schematic view of a tank cover of a urea tank for an SCR aftertreatment

system provided by an embodiment of the present application;

[0022] Figure 2 is a sectional view taken along line B-B in Figure 1;
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[0023] Figure 3 is an enlarged view of portion A in Figure 2;

[0024] Figure 4 is a bottom view of Figure 1;

[0025] Figure 5 is a schematic perspective view of a component 3 in Figure 2;
[0026] Figure 6 is a front view of the component 3 in Figure 2; and

[0027] Figure 7 is a sectional view taken along line C-C in Figure 6.

[0028] Reference numerals in the drawings are as follows:

1 inner shell; 11 air outlet hole;

2 outer shell; 3 first constant pressure check valve;

31 baftle; 32 compression spring;

33 valve rod; 4 second constant pressure check valve;

5 water-impermeable and air-permeable membrane.

DETAILED DESCRIPTION OF THE EMBODIMENTS
[0029] To facilitate understanding, the present application will be further described below in

conjunction with the drawings.

[0030] Referring to Figures 1 to 4, Figure 1 is a schematic view of a tank cover of a urea
tank for an SCR aftertreatment system provided by an embodiment of the present application,
Figure 2 is a sectional view taken along line B-B in Figure 1, Figure 3 is an enlarged view of

portion A in Figure 2, and Figure 4 is a bottom view of Figure 1.

[0031] The tank cover provided by the embodiment of the present application is mounted at
an liquid injection port of the urea tank body, and a ventilation hole is provided at a part of the
tank cover corresponding to the liquid injection port, and the ventilation hole is covered by a
water-impermeable and air-permeable membrane 5, as shown in Figure 4. Besides, the air
inlet hole (not denoted in the drawings) and the air outlet hole 11 are provided at the part of
the tank cover corresponding to the liquid injection port. As shown in Figure 2 and Figure 3,
the first constant pressure check valve 3 and the second constant pressure check valve 4 are
mounted on the tank cover, the inlet of the first constant pressure check valve 3 is butted with

the air outlet hole 11, and the outlet of the first constant pressure check valve 3 is in
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communication with the outside of the tank body. The inlet of the second constant pressure
check valve 4 is butted with the air inlet hole, and the outlet of the second constant pressure

check valve 4 is in communication with the inside of the tank body.

[0032] The working principle of the tank cover provided by the embodiments of the present

application is as follows.

[0033] When the water-impermeable and air-permeable membrane 5 works normally, it can
provide the required ventilation function for the tank body. At this time, both the first constant
pressure check valve 3 and the second constant pressure check valve 4 are closed. When the
air permeability of the water-impermeable and air-permeable membrane 5 is insufficient, for
example, when the water-impermeable and air-permeable membrane 5 is submerged and
blocked by outside rain, water, etc., the first constant pressure check valve 3 and the second

constant pressure check valve 4 work in the following two situations respectively:

a) in the case that the urea pump is powered off for back blowing, the air pressure in
the tank body gradually increases at the beginning, and the pressure difference between
inside and outside the tank body increases accordingly, and when the pressure difference
between inside and outside rises to the pressure threshold of the first constant pressure
check valve 3, the first constant pressure check valve 3 is opened under the pressure
difference, so the air inside the tank body is discharged to the outside of the tank body
through the air outlet hole 11 to avoid cracking caused by bulging deformation of the tank

body; and

b) in the case that the urea pump sucks liquid from the tank body, the air pressure in
the tank body gradually decreases at the beginning, which leads to the increase of
pressure difference between inside and outside the tank body, and when the pressure
difference between inside and outside rises to the pressure threshold of the second
constant pressure check valve 4, the second constant pressure check valve 4 is opened
under the pressure difference, so the air outside the tank body enters the tank body

through the air inlet hole to avoid the tank body from being deflated.

[0034] According to the above working principle, with the tank cover provided by the
present application, the internal pressure and the external pressure of the tank body will not be
seriously unbalanced due to insufficient air permeability of the water-impermeable and
air-permeable membrane 5, thus the occurrence of deflation deformation or bulging
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deformation can be effectively avoided, and the urea tank is safer and more reliable.

[0035] In practical application, the pressure thresholds of the first constant pressure check
valve 3 and the second constant pressure check valve 4 generally range from 3kPa to SkPa. In
order to set the pressure thresholds easily, both the first constant pressure check valve 3 and
the second constant pressure check valve 4 can be designed with adjustable pressure

thresholds.

[0036] Referring to Figure 1 and Figure 2, in this embodiment, the tank cover includes a
barrel-shaped inner shell 1 and a cap-shaped outer shell 2. The ventilation hole, the air inlet
hole and the air outlet hole 11 are all arranged at the barrel bottom of the inner shell 1. A
barrel mouth of the inner shell 1 is first folded outward, and then folded toward a barrel body
of the inner shell 1 to form a cylindrical connecting portion. The outer shell 2 covers the
connecting portion of the inner shell 1, a gap for ventilation is formed between an outer wall
of the connecting portion and an inner wall of the outer shell 2, and an internal thread is

provided at the inner wall of the connecting portion for connecting with the tank body.

[0037] For the convenience of manufacturing, the first constant pressure check valve 3 and
the second constant pressure check valve 4 are generally of the same type, that is, the first
constant pressure check valve 3 and the second constant pressure check valve 4 have the same
structure, and only need to be arranged in opposite directions during mounting. In this way, it
can be ensured that the air has opposite circulation directions in the first constant pressure
check valve 3 and the second constant pressure check valve 4, thus meeting the intake and

exhaust requirements of the urea tank.

[0038] In the following, the first constant pressure check valve 3 is taken as an example to
introduce the specific structure of the constant pressure check valve designed in this
embodiment. Referring to Figure 5 to Figure 7, the first constant pressure check valve 3
includes a cylinder body (not marked in the Figure) and a baffle 31 provided in the cylinder
body, and the baffle 31 is movably connected with the cylinder body. One end of the cylinder
body is closed, a port at another end is the inlet of the first constant pressure check valve 3,
and the outlet of the first constant pressure check valve 3 is provided on a wall of the cylinder
body. The baffle 31 is configured to cover the inlet of the first constant pressure check valve 3,

and an elastic member configured to reset the baffle 31 is arranged in the cylinder body.

[0039] In practical application, the elastic member is a spring, as shown in Figure 7. In this
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embodiment, the elastic member is a compression spring 32 sleeved on a valve rod 33. One
end of the valve rod 33 is fixedly connected with the baffle 31, and the valve rod 33 is
movably connected with the cylinder body. The baffle 31 is pressed against the port of the
cylinder body (that is, the inlet of the first constant pressure check valve 3) under the action of
the compression spring 32. As shown in Figure 2 and Figure 4, in the case that the urea pump
is powered off for back blowing, if the air permeability of the water-impermeable and
air-permeable membrane 5 is insufficient, the pressure in the tank body of the urea tank will
gradually increase, and as the pressure difference between inside and outside rises to the
pressure threshold of the first constant pressure check valve 3, the baffle 31 at the inlet of the
first constant pressure check valve 3 will be pushed open. Therefore, the high-pressure air in
the tank body is quickly exhausted from the air outlet hole 11, so as to avoid long-time

excessive pressure in the tank body.

[0040] In practical application, the baffle 31 and the valve rod 33 may be integrally formed.
In order to from close contact with the inlet of the first constant pressure check valve 3, the

baffle 31 is generally made of rubber.

[0041] A urea tank for an SCR aftertreatment system is further provided according to the
present application, which includes the tank cover disclosed in the above embodiments. Since
the tank cover disclosed in the above embodiments has the above technical effects, the urea

tank with the tank cover also has the above technical effects, which will not be repeated here.

[0042] According to the above description of the disclosed embodiments, those skilled in the
art can implement or practice the present application. Various modifications to these
embodiments will be apparent to those skilled in the art, and the general principles defined
herein may be implemented in other embodiments without departing from the spirit or scope
of the present application. Therefore, the present application shall not be limited to the
embodiments illustrated herein, but shall conform to the widest scope consistent with the

principles and novel features disclosed herein.
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CLAIMS

1. A tank cover of a urea tank for SCR aftertreatment system, wherein the tank cover is
mounted at a liquid injection port of a urea tank body of the urea tank, a ventilation hole is
provided at a part of the tank cover corresponding to the liquid injection port, the ventilation

hole is covered by a water-impermeable and air-permeable membrane (5),

an air inlet hole and an air outlet hole (11) are provided at the part of the tank cover
corresponding to the liquid injection port, a first constant pressure check valve (3) and a

second constant pressure check valve (4) are mounted on the tank cover,

an inlet of the first constant pressure check valve (3) is butted with the air outlet hole
(11), and an outlet of the first constant pressure check valve (3) is in communication with

outside of the tank body,

an inlet of the second constant pressure check valve (4) is butted with the air inlet hole,
and an outlet of the second constant pressure check valve (4) is in communication with inside

of the tank body.

2. The tank cover according to claim 1, wherein a pressure threshold of the first constant
pressure check valve (3) and a pressure threshold of the second constant pressure check valve

(4) are adjustable.

3. The tank cover according to claim 1, wherein the first constant pressure check valve (3)
comprises a cylinder body and a baffle (31) arranged in the cylinder body, the baffle (31) is
movably connected with the cylinder body, one end of the cylinder body is closed, a port at
another end is the inlet of the first constant pressure check valve (3), and the outlet of the first

constant pressure check valve (3) is provided on a wall of the cylinder body; and

the baffle (31) is configured to cover the inlet of the first constant pressure check valve

(3), and an elastic member configured to reset the baffle (31) is arranged in the cylinder body.

4. The tank cover according to claim 3, wherein the elastic member is a spring.
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5. The tank cover according to claim 4, wherein a valve rod (33) movably connected
with the cylinder body is arranged in the cylinder body, the baffle (31) is fixedly connected
with one end of the valve rod (33), and the elastic member is a compression spring (32)

sleeved on the valve rod (33).

6. The tank cover according to any one of claims 1 to 5, wherein the second constant

pressure check valve (4) has a same structure as the first constant pressure check valve (3).

7. The tank cover according to claim 6, wherein the tank cover comprises a barrel-shaped

inner shell (1) and a cap-shaped outer shell (2),

the ventilation hole, the air inlet hole and the air outlet hole (11) are all arranged at a

barrel bottom of the inner shell (1),

a barrel mouth of the inner shell (1) is first folded outward, and then folded toward a
barrel body of the inner shell (1) to form a cylindrical connecting portion, and the outer shell

(2) covers the connecting portion,

a gap for ventilation is formed between an outer wall of the connecting portion and an
inner wall of the outer shell (2), and an internal thread is provided at the inner wall of the

connecting portion for connecting with the tank body.

8. The tank cover according to claim 7, wherein the baffle (31) and the valve rod (33) are

integrally formed.

9. The tank cover according to claim 7, wherein the baffle (31) is made of rubber.

10. A urea tank for an SCR aftertreatment system comprising the tank cover according to

any one of claims 1 to 9.
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