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VALVE IN LIQUID HYDROGEN PUMP

(57) Disclosed in the present application are a check
valve, a liquid intake flange, a piston pump and an ap-
plication of the check valve in a liquid hydrogen pump.
The check valve comprises: a limiting frame, which com-
prises a limiting body and at least two supporting legs
evenly distributed on the limiting body, wherein a gap is
formed between adjacent supporting legs, and the limit-
ing body is arranged opposite a position to be sealed; and
a valve body, which can reciprocate between the limiting
body and the position to be sealed. Also disclosed in the
present application are the check valve, the liquid intake
flange, the piston pump and the application of the check
valve in the liquid hydrogen pump, which aim to solve the
problem of a low response speed of a one-way valve or a
check valve.

CHECK VALVE, LIQUID INTAKE FLANGE, PISTON PUMP AND APPLICATION OF CHECK
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Description
FIELD
[0001] The present application relates to the technical

field of a driving device, in particularly, to a check valve, a
liquid intake flange, a piston pump, and an application of
the check valve in a liquid hydrogen pump.

BACKGROUD

[0002] The liquid hydrogen pump comprises a hydrau-
lic end and a driving end, wherein the hydraulic end is
placed in the liquid hydrogen storage tank, immersed into
the liquid hydrogen; and the driving end is placed outside
the liquid hydrogen storage tank. The liquid hydrogen
end is a hydraulic cylinder structure. During the intake of
the liquid hydrogen, an inlet one-way valve is opened and
an outlet one-way valve is closed. During the compres-
sion of the liquid hydrogen, the inlet one-way valve is
closed, and the outlet one-way valve is opened. In this
way, upon the pushing of the piston, the liquid hydrogen is
transmitted at high pressure via the outlet one-way valve.
The response speed of the existing one-way valve is low
due to its long distance of the movement and relatively
complicated structure.

[0003] Therefore, there is a need for a check valve, a
liquid intake flange, a piston pump, and an application of
the check valve in a liquid hydrogen pump that can solve
the above technical problems.

SUMMARY

[0004] In view of the above, the objects of the present
application are to propose a check valve, a liquid intake
flange, a piston pump, and an application of the check
valve in a liquid hydrogen pump to solve the technical
problem of the low response speed of a one-way valve or
a check valve.

[0005] Based on the above objects, the present appli-
cation provides a check valve comprising:

a limiting frame comprising a limiting body and at
least two supporting legs evenly distributed on the
limiting body, wherein a gap is provided between
adjacent supporting legs; the limiting body is pro-
vided to be opposite to a position to be sealed;

a valve body which can reciprocate between the
limiting body and the position to be sealed.

[0006] Optionally, one end of the supporting leg away
from the limiting body is provided with a flange, the flange
is provided with a fixing member, and the fixing memberis
used for connecting the flange to an outer periphery of the
position to be sealed.

[0007] Optionally, the limiting body is provided with at
least one through hole running along an axial direction.
[0008] Optionally, the valve body comprises a main
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body and an overlapped edge formed around the main
body, the main body comprises a sealing surface, the
sealing surface protrudes toward the side where the
position to be sealed is located and can at least partially
enter the position to be sealed, the overlapped edge can
be overlapped with an edge of the position to be sealed.
[0009] Optionally, a thickness of a center of the main
body is greater than a thickness of the overlapped edge.
[0010] Optionally, the valve body further comprises a
pressure-bearing surface, the sealing surface and the
pressure-bearing surface are provided back-to-back,
and a distance between the sealing surface and the
pressure-bearing surface gradually increases toward a
center of the main body first and then gradually de-
creases.

[0011] Optionally, a gap is provided between the over-
lapped edge and the supporting legs.

[0012] Optionally, the overlapped edge is provided with
atleast two evenly distributed movable channels, and the
movable channels are in clearance fit with the supporting
legs.

[0013] The present application also provides a liquid
intake flange comprising:

the check valve as described above;

aliquid intake flange main body provided with a liquid
intake channel, wherein the check valve is con-
nected with the liquid intake flange main body and
can open and close the liquid intake channel.

[0014] The present application also provides a piston
pump comprising:

the check valve as described above;

aliquid intake flange main body provided with a liquid
intake channel, wherein the check valve is con-
nected with the liquid intake flange main body;

a hydraulic cylinder, wherein the liquid intake flange
main body is connected to the hydraulic cylinder, the
hydraulic cylinder comprises an accommodating
cavity, and the liquid intake channel is in commu-
nication with the accommodating cavity;

a piston movably provided in the accommodating
cavity and movable to or away from the liquid intake
flange main body; wherein the check valve can open
and close the liquid intake channel to enable or
disable the communication between the liquid intake
channel and the accommodating cavity.

[0015] In addition, optionally, one end of the piston
toward the check valve is provided with a concession
hole, and the check valve at least partially enters the
concession hole.

[0016] The present application also provides an appli-
cation of the check valve as described above in a liquid
hydrogen pump.

[0017] From the above description, it can be seen that,
compared with the prior art, the check valve, the liquid
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intake flange, the piston pump and the application of the
check valve in the liquid hydrogen pump provided by the
present application bring the following advantages: with
the above check valve, the fluid force pushes the valve
body away from the position to be sealed. When the
hydraulic cylinder performs liquid intake, the limiting
frame defines the farthest position of the movement of
the valve body, shortening and reducing the distance for
which the valve body moves in the hydraulic cylinder.
Furthermore, when the hydraulic cylinder stops the liquid
intake, the valve body is reset to the position to be sealed
due to the gravity. The pressure in the hydraulic cylinder
may be transmitted to the valve body by the liquid hydro-
gen. The valve body provides sufficient sealing pressure
under the combined actions of the downward pressure
and the gravity, realizing the sealing and the check func-
tions. The check valve has a simple structure, reducing
the driving difficulty and improving the response speed.

DESCRIPTION OF THE DRAWINGS

[0018] With describing the embodiments by referen-
cing to the accompany drawings, the above-described
technical features and advantages of the present appli-
cation willbecome more apparentand easier to be under-
stood.

FIG. 1 is a schematic view of a check valve in a first
embodiment of the present application in a closed
state.

FIG. 2 is a schematic view of the check valve shown
in FIG. 1 in an open state.

FIG. 3 is a schematic view of the check valve shown
in FIG. 1 and a piston which are in a cooperation
state.

FIG. 4 is a schematic view of the valve body shown in
FIG. 1.

FIG. 5 is a side view of the valve body shown in FIG.
4.

FIG.6is aschematic view of the limiting frame shown
in FIG. 1.

FIG. 7 is a side view of the limiting frame shown in
FIG. 6.

FIG. 8 is a schematic view of a check valve in a
second embodiment of the present application and a
piston which are in a cooperation state.

FIG. 9is a schematic view of the valve body shown in
FIG. 8.

FIG. 10is a schematic view of a check valve in a third
embodiment of the present application and a piston
which are in a closed state.

FIG. 11 is a schematic view of the check valve shown
in FIG. 10 in an open state.

FIG. 12is a schematic view of the check valve shown
in FIG. 10 and a piston which are in a cooperation
state.

FIG. 13 is a schematic view of the valve body shown
in FIG. 10.
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FIG. 14 is a side view of the valve body shown in FIG.
13.

[0019] The reference signs are as below:

1. liquid intake flange main body; 1-1. first liquid intake
flange main body; 2. hydraulic cylinder; 3. piston; 4. valve
body; 4-1. first valve body; 4-2. second valve body; 5.
limiting frame; 51. limiting body; 52. bolt hole; 53. through
hole.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0020] Inorderto make the objects, the technical solu-
tions, and the advantages of the present application
clearer and more understandable, hereinafter, the pre-
sent application will be described in details by reference
to specific embodiments and the accompanying draw-
ings. Like parts are denoted by like reference signs. It
should be noted that, the wordings of "front", "rear”, "left",
"right", "upper”, and "lower" used in the following descrip-
tion refer to the directions in the drawings. The wordings
of "inner" and "outer" refer to a direction toward or away
from the geometric center of a specific component, re-
spectively.

[0021] FIG. 1is a schematic view of a check valve in a
first embodiment of the present application in a closed
state. FIG. 2is a schematic view of the check valve shown
inFIG. 1inanopenstate. FIG. 3is aschematic view of the
check valve shown in FIG. 1 and the piston which are ina
cooperation state. FIG. 4 is a schematic view of the valve
body shown in FIG. 1. FIG. 5 is a side view of the valve
body shown in FIG. 4. FIG. 6 is a schematic view of the
limiting frame shown in FIG. 1. FIG. 7 is a side view of the
limiting frame shown in FIG. 6. As shown in FIGS. 1-7, the
check valve comprises a limiting frame 5 and a valve
body 4.

[0022] The limiting frame 5 comprises a limiting body
and at least two supporting legs evenly distributed there-
on. A gap is provided between adjacent supporting legs.
The limiting body is provided to be opposite to the position
tobe sealed. The limiting frame 5 is connected to an outer
periphery of the position to be sealed to define the max-
imum displacement of the movement of the valve body 4.
For example, the limiting frame 5 is connected to the
outer periphery of the position to be sealed by the sup-
porting legs, so that the limiting frame 5 covers the ex-
terior of the position to be sealed. The position where the
supporting legs are installed will not have negative im-
pact on the sealing effect. There is a gap between ad-
jacent supporting legs for the liquid hydrogen to pass
through, which facilitates the flow of the liquid hydrogen.
[0023] The valve body 4 may reciprocate between the
limiting body and the position to be sealed. Generally, the
valve body 4 is provided in the limiting frame 5. When the
valve body 4 abuts on the position to be sealed, a sealing
effectis realized; and when the valve body 4 moves away
from the position to be sealed, an unsealing effect is
realized.
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[0024] The liquid intake flange main body 1 is con-
nected between the hydraulic cylinder 2 and the liquid
hydrogen storage tank. The liquid intake flange main
body 1 is provided with a liquid intake channel. The liquid
intake channel comprises an inlet end and an outlet end,
wherein the inlet end is in communication with the liquid
hydrogen storage tank, and the outlet end is in commu-
nication with the hydraulic cylinder 2. If the position to be
sealed is the outlet end of the liquid intake channel, the
check valve is provided at the position to be sealed.
During the liquid intake, the check valve is opened by
the fluid force when the piston 3 moves upward to draw in
the liquid hydrogen; that is, when the hydraulic cylinder 2
starts to draw in the liquid hydrogen, the piston 3 in the
hydraulic cylinder 2 is at the relative lower end of the
hydraulic cylinder 2 and starts to move upward. The
internal pressure of the hydraulic cylinder 2 gradually
decreases, until the fluid force pushes the valve body 4
to move upward. The valve body 4 unseals the position to
be sealed. The limiting frame 5 defines the maximum
displacement of the valve body 4. After passing through
the valve body 4, the liquid hydrogen automatically enters
the hydraulic cylinder 2. When the piston 3 reaches the
end point of the top end of the hydraulic cylinder 2, the
liquid hydrogen no longer flows into the hydraulic cylinder
2. The valve body 4 drops under the gravity effect, and the
valve body 4 seals the position to be sealed. When the
piston 3 moves downward to compress the liquid hydro-
gen in the hydraulic cylinder 2, the pressure in the hy-
draulic cylinder 2 is transmitted to the valve body 4 by the
filled liquid hydrogen, so that sufficient sealing pressure is
generated between the valve body 4 and the position to
be sealed, realizing the sealing and the check functions.
[0025] With the above check valve, the fluid force
pushes the valve body 4 away from the position to be
sealed. During the liquid intake of the hydraulic cylinder,
the limiting frame 5 defines the farthest position of the
movement of the valve body 4, shortening and reducing
the distance for which the valve body 4 moves in the
hydraulic cylinder 2. Furthermore, when the liquid intake
of the hydraulic cylinder 2 stops, the valve body 4 is reset
to the position to be sealed due to the gravity; the pres-
sure in the hydraulic cylinder 2 may be transmitted to the
valve body 4 by the liquid hydrogen. The valve body 4
provides sufficient sealing pressure under the combined
effects of the downward pressure and the gravity, realiz-
ing the sealing and the checking functions. The check
valve has a simple structure, reducing the driving diffi-
culty and improving the response speed.

[0026] In one embodiment of the present application,
the limiting frame 5 and/or the valve body 4 are made of
metal materials resistant to hydrogen corrosion, improv-
ing the corrosion resistance and prolonging the service
life of the check valve.

[0027] In one embodiment of the present application,
the limiting frame 5 comprises a plurality of (such as 6-8)
supporting legs, which are evenly distributed along the
peripheral direction of the limiting body 51, wherein the
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limiting body 51 and the supporting legs enclose to form a
limiting cavity, which is a non-closed cavity. Thereis agap
between adjacent supporting legs for the fluid to pass
through.

[0028] Optionally, one end of a supporting leg away
from the limiting body is provided with a flange, wherein
the flange is provided with a fixing member used for
connecting the flange to the outer periphery of the posi-
tion to be sealed. By providing the flange, the contact
area between the supporting legs and the outer periphery
of the position to be sealed is increased, and the installa-
tion stability of the limiting frame 5 is increased.

[0029] In one embodiment of the present application,
the flange extends toward the side away from the limiting
cavity to avoid blocking the position to be sealed. The
flange is provided with a bolt hole 52. The fixing member
comprises butis not limited to conventional parts such as
bolts, screws, or the like. The fixing member passes
through the bolt hole 52 to fix the flange.

[0030] Optionally, the limiting body is provided with at
least one through hole running along the axial direction.
Generally, the through hole 53 is provided to be opposite
to the position to be sealed. The valve body 4 is located
between the through hole 53 and the position to be
sealed. The liquid hydrogen may act on the valve body
4 via the through hole 53, so as to provide a downward
pressure for the valve body 4. In addition, a part of the
piston 3 may enter the limiting frame 5 via the through
hole 53, and the check valve and the piston 3 are em-
bedded into each other in a small range, so that the
requirement for the volume of the hydraulic cylinder 2
may be reduced.

[0031] In one embodiment of the present application,
the diameter of the through hole 53 is greater than the
diameter of the position to be sealed, and the diameter of
the valve body 4 is greater than the diameter of the
through hole 53.

[0032] In one embodiment of the present application,
the through hole 53 is provided on the limiting body 51,
the limiting cavity covers the exterior of the position to be
sealed, and the supporting legs are connected to the
outer periphery of the position to be sealed by the flanges;
the valve body 4 reciprocates in the limiting cavity. The
limiting cavity is in communication with the position to be
sealed, and the limiting cavity is in communication with
the hydraulic cylinder 2 via the through hole 53. The valve
body 4 reciprocates in the limiting cavity, with the farthest
position of its movement abutting on the limiting body 51.
The above limiting frame 5 has a relatively simple and
compact structure, which occupies a small space and is
easy to be installed.

[0033] Optionally, the valve body comprises a main
body and an overlapped edge formed around thereof.
The main body comprises a sealing surface protruding
toward the side where the position to be sealed is located.
When the position to be sealed is a port of the liquid intake
channel, the sealing surface may at least partially enter
the port of the liquid intake channel, and the overlapped
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edge may be overlapped with the edge of the position to
be sealed. The main body is overlapped with the edge of
the position to be sealed by the peripheral overlapped
edge. The main body is sealed with the position to be
sealed by the sealing surface. The sealing surface par-
tially enters the position to be sealed, which may not only
ensure the sealing effect in a manner of sealing by
inserting, but also realize the self-positioning during
the reciprocation.

[0034] In one embodiment of the present application,
the valve body 4 is a disk shape protruding to one side,
wherein the protruding portion is a main body, the pro-
truding surface of the protruding portion is a sealing
surface, and what surrounds the protruding portion is
the overlapped edge.

[0035] Optionally, the thickness of the center of the
main body is greater than the thickness of the overlapped
edge. Generally, the thickness of the main body may be
uniform or non-uniform. When the thickness of the main
body is non-uniform, the thickness of the center of the
main body is the greatest. The thickness of the main body
is provided based on the pressure it is subjected to. The
thickness of the overlapped edge is generally uniform.
The thickness of the overlapped edge is provided inaway
that meets the requirements of the sealing and the struc-
tural strength. By providing different thicknesses (that is,
when the overlapped edge is overlapped with the edge of
the position to be sealed), increasing the thickness of the
center of the main body may ensure the sealing perfor-
mance of the valve body 4 to the position to be sealed,
realizing the self-positioning during the reciprocation. At
the same time, reducing the thickness of the overlapped
edge may meet the sealing performance requirements
and avoid deformation.

[0036] In one embodiment of the present application,
the thickness of the center of the main body is 1.5-3 times
the thickness of the overlapped edge.

[0037] Optionally, the valve body 4 also comprises a
pressure-bearing surface, wherein the sealing surface
and the pressure-bearing surface are provided back-to-
back, and the distance between the sealing surface and
the pressure-bearing surface gradually increases toward
the center of the main body first and then gradually
decreases. The pressure-bearing surface is used for
bearing the downward pressure provided by the liquid
hydrogen or the piston 3. The pressure-bearing surface
may be a horizontal surface, flushing with the upper
surface of the overlapped edge. Alternatively, both the
sealing surface and the pressure-bearing surface may be
an arc-shaped surface protruding toward the same side.
It should be ensured that, firstly the distance between the
sealing surface and the pressure-bearing surface is gra-
dually increased toward the center of the main body and
then is gradually decreased, so as to ensure that, the
thickness of the center of the main body is the maximum.
By defining the thickness and the shape of the valve body
4, the sealing performance of the valve body 4 to the
position to be sealed may be ensured, realizing the self-
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positioning during the reciprocation, facilitating the self-
positioning of the valve body 4 under the gravity. In this
way, the central portion of the main body may enter the
position to be sealed, realizing a sealing by inserting.
[0038] In one embodiment of the present application,
the main body comprises a pressure-bearing surface and
a sealing surface provided back-to-back, wherein the
pressure-bearing surface and the through hole 53 are
provided to be opposite to each other, the sealing surface
protrudes from the side away from the pressure-bearing
surface, and the liquid hydrogen may act on the pressure-
bearing surface via the through hole 53.

[0039] FIG. 8is a schematic view of a check valve in a
second embodiment of the present application and a
piston which are in a cooperation state. FIG. 9 is a
schematic view of the valve body shown in FIG. 8. As
shown in FIGS. 8 and 9, the valve body 4 adopts a first
valve body 4-1, the shape of which is different from the
shape of the valve body 4 in the first embodiment.
[0040] The first valve body 4-1 has a symmetrical
structure, the closer to the center of the main body, the
greater the distance between the sealing surface and the
pressure-bearing surface is, that is, the greater the thick-
ness; and the closer to the edge of the main body, the less
the distance between the sealing surface and the pres-
sure-bearing surface is, that is, the thinner the thickness.
In one embodiment of the present application, the pres-
sure-bearing surface of the first valve body 4-1 is a flat
surface, and the sealing surface of the first valve body 4-1
is an arc-shaped surface.

[0041] Optionally, a gap is provided between the over-
lapped edge and the supporting legs. The gap should not
affect the reciprocation of the valve body 4, and at the
same time, the effective limitation to the valve body 4
should be ensured, so as to avoid wild movement. By
providing a gap, no friction occurs between the over-
lapped edge and the supporting legs during moving,
reducing the driving difficulty of the valve body 4, and
improving the response speed of the valve body 4.
[0042] Optionally, the overlapped edge is provided with
at least two evenly distributed movable channels, which
are clearance fitted with the supporting legs. The mova-
ble channels are sleeved on the supporting legs, so that
the overlapped edge may reciprocate along the support-
ing legs by means of the movable channels. The support-
ing legs provide a guiding function for the overlapped
edge, and the clearance fit may reduce the friction be-
tween the overlapped edge and the supporting legs,
ensuring the response speed of the valve body 4.
[0043] Inone embodiment of the present application, if
the supporting legs are cylindrical, the movable channels
may be in the shape of a waist hole.

[0044] FIG. 10is aschematic view of acheckvalveina
third embodiment of the present application and a piston
which are in a closed state. FIG. 11 is a schematic view of
the check valve shownin FIG. 10inan open state. FIG. 12
is a schematic view of the check valve shown in FIG. 10
and the piston which are in a cooperation state. FIG. 13 is
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a schematic view of the valve body shown in FIG. 10. FIG.
14 is a side view of the valve body shown in FIG. 13. As
shown in FIGS. 10-14, the valve body 4 adopts a second
valve body 4-2, and the shape of which is different from
that of the valve body 4 in the firstembodiment. The liquid
intake flange main body 1 adopts the first liquid intake
flange main body 1-1, the shape of which is different from
that of the liquid intake flange main body 1 in the first
embodiment.

[0045] The main body and the edge on both sides are
integrally formed, that is, there is no obvious bending
between the main body and the edges, instead, the
transition is smooth. The second valve body 4-2 has a
symmetrical structure, the closer to the center of the main
body, the greater the distance between the sealing sur-
face and the pressure-bearing surface is, that is, the
greater the thickness; the closer to the edge, the less
the distance between the sealing surface and the pres-
sure-bearing surface is, and the less the distance be-
tween the overlapped edge and the pressure-bearing
surface is, that is, the thinner the thickness.

[0046] The first liquid intake flange main body 1-1 is
provided with a liquid intake channel, which comprises an
inlet end and an outlet end, wherein the inlet end is in
communication with the liquid hydrogen storage tank,
and the outlet end is in communication with the hydraulic
cylinder 2. If the position to be sealed is the outlet end of
the liquid intake channel, the check valve is arranged at
the position to be sealed. In order to realize a good
cooperation with the second valve body 4-2, the end face
of the outlet end is provided with an arc-shaped surface,
which is a gradually changed surface, that is, the dia-
meter of the arc-shaped surface gradually increases from
the inlet end side to the outlet end side, and the arc-
shaped surface and the edge of the second valve body
4-2 coincide with each other. That is, when the second
valve body 4-2 is in a closed state, the main body enters
the liquid intake channel, and the edge is overlapped on
the arc-shaped surface, so as to realize the self-position-
ing function under the gravity and effectively seal the
outlet end.

[0047] In addition, the arc-shaped surface of the outlet
end is inclined downward, and the solid impurities in the
liquid hydrogen are not easily deposited and stayed on
the arc-shaped surface, so that the self-cleaning function
may be realized, and an efficient and reliable sealing
effect may be realized by the second valve body 4-2.
[0048] Generally, in order to ensure that, the valve
body 4 may be correctly sealed and unsealed and the
self-positioning function may be realized, the distance
between the two ends of the valve body 4 (that is, the
distance between the edges of the two sides) should be
greater than the diameter of the inlet channel, and the
distance between the two ends of the valve body 4 is less
than the distance between the limiting frame 5 and the
position to be sealed.

[0049] The use process of the check valve is intro-
duced as below.
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[0050] The liquid intake flange main body 1 is con-
nected between the hydraulic cylinder 2 and the liquid
hydrogen storage tank. The liquid intake flange main
body 1 is provided with a liquid intake channel, which
comprises an inlet end and an outlet end, wherein the
inlet end is in communication with the liquid hydrogen
storage tank, and the outlet end is in communication with
the hydraulic cylinder 2. If the position to be sealed is an
outlet end of the liquid intake channel, the check valve is
provided at the position to be sealed. The limiting frame 5
covers the exterior of the position to be sealed and is
connected with the exterior of the position to be sealed by
the supporting legs, so that the limiting body is provided to
be opposite to the position to be sealed, and the valve
body 4 abuts on the position to be sealed via a sealing
surface. During the liquid intake, the check valve is
opened by the fluid force when the piston 3 moves up-
ward to draw in the liquid hydrogen; that is, when the
hydraulic cylinder 2 starts to draw in the liquid hydrogen,
the piston 3 in the hydraulic cylinder 2 is at the relative
lower end of the hydraulic cylinder 2 and starts to move
upward. The internal pressure of the hydraulic cylinder 2
gradually decreases until the valve body 4 moves up-
ward. The sealing surface of the valve body 4 moves
away from the position to be sealed, realizing the unseal-
ing of the position to be sealed. The limiting body defines
the maximum displacement of the valve body 4, reducing
the distance for which the valve body 4 moves. After
passing through the valve body 4, the liquid hydrogen
automatically enters the hydraulic cylinder 2 through the
gap between the supporting legs. When the piston 3
reaches the end point of the top end of the hydraulic
cylinder 2, the liquid hydrogen no longer flows into the
hydraulic cylinder 2, the valve body 4 drops under the
gravity and seals the position to be sealed. When the
piston 3 moves downward to compress the liquid hydro-
gen in the hydraulic cylinder 2, the pressure in the hy-
draulic cylinder 2 is transmitted from the void between the
through hole 53 and the supporting legs to the valve body
4 by the liquid hydrogen filled. Under the actions of the
gravity of the valve body 4 itself and the downward
pressure received, sufficient sealing pressure is pro-
duced between the valve body 4 and the position to be
sealed, realizing the sealing and the check functions.
[0051] The present application also provides a liquid
intake flange comprising a check valve and a liquid intake
flange main body 1.

[0052] The liquid intake flange comprises a check
valve as described above, which may be a check valve
in any of the above embodiments and will not be de-
scribed here.

[0053] Theliquid intake flange main body 1 is provided
with aliquid intake channel. The check valve is connected
with the liquid intake flange main body 1 and may open
and close the liquid intake channel. The liquid intake
flange main body 1 is connected between the hydraulic
cylinder 2 and the liquid hydrogen storage tank. The liquid
intake channel comprises an inlet end and an outlet end,
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wherein the inlet end is in communication with the liquid
hydrogen storage tank, and the outlet end is in commu-
nication with the hydraulic cylinder 2. The liquid intake
means that the liquid hydrogen provided by the liquid
hydrogen storage tank enters the liquid intake flange
main body 1 via the inlet end and enters the hydraulic
cylinder 2 via the outlet end.

[0054] The check valve comprises a limiting frame 5
and a valve body 4, wherein the limiting frame 5 is
connected on the liquid intake flange main body 1, the
valve body 4 is provided between the liquid intake flange
main body 1 and the limiting frame 5, and the limiting
frame 5 is used for defining the maximum distance for
which the valve body 4 moves. The liquid intake channel
comprises an inlet end and an outlet end. The valve body
4 is provided on the side where the outlet end. If the valve
body 4 abuts on the outletend, the liquid intake channel is
closed, the liquid intake and the liquid outtake stop. If the
valve body moves away from the outlet end and moves
toward the side where the limiting frame 5 is located; the
liquid intake channel is opened, liquid intake via the liquid
intake channel is allowed.

[0055] With the above liquid intake flange, the check
valve has a simple structure and a quick response speed,
so that the liquid intake channel of the liquid intake flange
main body may be quickly opened and closed.

[0056] In one embodiment of the present application,
the liquid intake flange main body 1 is provided with a
liquid intake channel in the axial direction thereof. The
liquid intake flange main body 1 is provided with a liquid
outtake channel in the radial direction thereof. The liquid
outtake channelis in communication with the liquid intake
channels.

[0057] In one embodiment of the present application,
the liquid intake flange main body 1 is detachably con-
nected with the hydraulic cylinder 2, and/or the liquid
intake flange main body 1 is detachably connected with
the liquid hydrogen storage tank.

[0058] The present application further provides a pis-
ton pump comprising a check valve, a hydraulic cylinder
2, a piston 3, and a liquid intake flange main body 1.
[0059] The piston pump comprises a check valve as
described above, which may be a check valve of any of
the above embodiments and will not be described here.
[0060] The liquid intake flange main body 1 is provided
with a liquidintake channel. The check valve is connected
with the liquid intake flange main body 1, which may be
the liquid intake flange main body 1 in any of the above
embodiments and will not be repeatedly described here.
[0061] The liquid intake flange main body 1 is con-
nected to the hydraulic cylinder 2, which comprises an
accommodating cavity, to which the liquid intake channel
is in communication with. The hydraulic cylinder 2 com-
prises a top end and a bottom end provided oppositely,
wherein the accommodating cavity is provided between
the top end and the bottom end. The liquid intake flange
main body 1 is connected to the bottom end of the
hydraulic cylinder 2.
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[0062] The piston 3 is movably provided in the accom-
modating cavity and may moves to or away from the liquid
intake flange main body 1. The check valve may open
and close the liquid intake channels to enable or disable
the communication between the liquid intake channel
and the accommodating cavity. The piston 3 is movably
connected in the accommodating cavity, and recipro-
cates between the top end and the bottom end. If the
piston 3 moves away from the liquid intake flange main
body 1, the check valve opens the liquid intake channel to
enable the communication between the liquid intake
channel and the accommodating cavity, realizing the
liquid intake. If the piston 3 is close to the liquid intake
flange main body 1, the check valve closes the liquid
intake channel to disable the communication between
the liquid intake channel and the accommodating cavity,
stopping the liquid intake.

[0063] The liquid intake flange main body 1 is con-
nected between the hydraulic cylinder 2 and the liquid
hydrogen storage tank. The liquid intake flange main
body 1 is provided with the liquid intake channel, wherein
a liquid intake channel comprises an inlet end and an
outlet end, the inlet end is in communication with the
liquid hydrogen storage tank, the outlet end is in com-
munication with the hydraulic cylinder 2, and the check
valve is provided on the outlet end of the liquid intake
channel. During the liquid intake, the piston 3 moves
toward the top end, the liquid hydrogen enters the liquid
intake channel from the inlet end, the fluid force pushes
the check valve to move away from the outlet end. The
liquid intake channel is in communication with the ac-
commodating cavity, and the liquid enters the accommo-
dating cavity. When the piston 3 moves to the end point of
the top end, the liquid intake stops. The check valve is
reset to the outlet end under the gravity and forms a seal
to disable the communication between the liquid intake
channel and the accommodating cavity. When the piston
3 moves toward the bottom end, the pressure in the
hydraulic cylinder 2 is transmitted to the check valve
by the liquid hydrogen, and the downward pressure is
provided on the reset check valve to generate sufficient
sealing pressure, realizing the sealing and the check
functions. With the above piston pump, during the liquid
intake, the piston 3 moves up, and the fluid force pushes
the check valve to move away from the position to be
sealed, enabling the communication between the liquid
intake channel and the accommodating cavity. When the
liquid intake stops, the check valve self-resets to the
position to be sealed due to the gravity, disabling the
communication between the liquid intake channel and
the accommodating cavity. When the piston 3 moves
downward, the pressure in the hydraulic cylinder 2 is
transmitted to the check valve by the liquid hydrogen,
and the check valve generates sufficient sealing pres-
sure under the combination of the downward pressure
and the gravity, realizing the sealing and the check func-
tions. The check valve has a simple structure, reducing
the driving difficulty and improving the response speed.
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[0064] In addition, optionally, one end of the piston
toward the check valve is provided with a concession
hole, and the check valve at least partially enters the
concession hole. When the piston 3 moves toward the
check valve, the limiting frame 5 of the check valve may
enter the concession hole. With the above piston 3, the
structure may be more compact, and the limiting frame 5
enters the piston 3, so that the piston 3 has a smaller gap
atthe end point of the compression, which is beneficial for
increasing the volume efficiency and improving the per-
formance of the piston pump.

[0065] In one embodiment of the present application,
an end face of one end of the piston 3 toward the limiting
frame 5 is provided with a convex structure, and an end
face of one end of the liquid intake flange main body 1
toward the piston 3 is provided with a recess structure,
which is co-operationally used with the convex structure,
wherein the convex structure may enter the recess struc-
ture. An edge of one end of the convex structure away
from the piston 3 is provided with a smooth chamfer, and
the bottom of the recess structure is also provided with a
smooth chamfer.

[0066] In one embodiment of the present application,
the middle portion of the convex structure is provided with
a concession hole, the diameter of which is greater than
the diameter of the limiting frame 5. The concession hole
covers the exterior of the limiting frame 5. The limiting
frame 5 may enter the concession hole. The bottom of the
concession hole is provided with smooth chamfers, and
the corners of the limiting frame 5 are provided with
smooth chamfers.

[0067] In one embodiment of the present application,
the concession hole on the piston 3 is in an annular
shape, that is, the concession hole divides the convex
structure into the edge portion on both sides and a convex
portion on the middle portion. The limiting frame 5 is
provided with a through hole 53, and the diameter of
the convex portion is less than the diameter of the through
hole 53. When the limiting frame 5 enters the concession
hole of the piston 3, the edge portion enters the outer
peripheral space of the limiting frame 5, and the convex
portion enters the through hole 53. The piston 3 and the
limiting frame 5 invade each other, so that the piston 3 has
a smaller clearance at the end point of compression,
which is beneficial for increasing the volume efficiency
and improving the performance of the piston pump.
[0068] In one embodiment of the present application,
the valve body of the check valve comprises a pressure-
bearing surface, and the end face of one end of the
convex portion away from the piston 3 and the pres-
sure-bearing surface may coincide with each other. For
example, when the pressure-bearing surface is in an arc
shape, the end face of the driving head is in a matching
arc shape. Alternatively, when the pressure-bearing sur-
faceis aflat surface, the end surface of the driving head is
a flat surface.

[0069] The present application also provides an appli-
cation of the check valve as described above in a liquid
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hydrogen pump. The application may be realized by any
of the above embodiments and will not be repeatedly
described here.

[0070] From the above description and practice, it can
be seen that, compared with the prior art, the check valve,
the liquid intake flange, the piston pump and the applica-
tion of the check valve in the liquid hydrogen pump
provided by the present application bring the following
advantages: with the above check valve, the fluid force
pushes the valve body 4 away from the position to be
sealed. When the hydraulic cylinder performs liquid in-
take, the limiting frame 5 defines the farthest position of
the movement of the valve body 4, shortening and redu-
cing the distance for which the valve body 4 moves in the
hydraulic cylinder 2. Furthermore, when the hydraulic
cylinder 2 stops the liquid intake, the valve body 4 is
reset to the position to be sealed due to the gravity. The
pressure in the hydraulic cylinder 2 may be transmitted to
the valve body 4 by the liquid hydrogen. The valve body 4
provides sufficient sealing pressure under the combined
actions of the downward pressure and the gravity, realiz-
ing the sealing and the check functions. The check valve
has a simple structure, reducing the driving difficulty and
improving the response speed.

[0071] Those skilled in the art should understand that,
the above description is merely specific embodiments of
the present application, and is not intended to limit the
present application. Any modification, equivalent substi-
tution, improvement, etc. made within the gist of the
present application should be included within the protec-
tion scope of the present application.

Claims
1. A check valve comprising:

alimiting frame comprising a limiting body and at
least two supporting legs evenly distributed on
the limiting body, wherein a gap is provided
between adjacent supporting legs; the limiting
body is provided to be opposite to a position to
be sealed; and

a valve body which can reciprocate between the
limiting body and the position to be sealed.

2. The check valve according to claim 1, wherein:
one end of the supporting leg away from the limiting
body is provided with a flange, the flange is provided
with a fixing member, and the fixing member is used
for connecting the flange to an outer periphery of the
position to be sealed.

3. The check valve according to claim 2, wherein:
the limiting body is provided with at least one through

hole running along an axial direction.

4. The check valve according to any of claims 1-3,
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wherein:

the valve body comprises a main body and an over-
lapped edge formed around the main body, the main
body comprises a sealing surface, the sealing sur-
face protrudes toward the side where the position to
be sealed is located and can at least partially enter
the position to be sealed, the overlapped edge can
be overlapped with an edge of the position to be
sealed.

The check valve according to claim 4, wherein:
a thickness of a center of the main body is greater
than a thickness of the overlapped edge.

The check valve according to claim 5, wherein:

the valve body further comprises a pressure-bearing
surface, the sealing surface and the pressure-bear-
ing surface are provided back-to-back, and a dis-
tance between the sealing surface and the pressure-
bearing surface gradually increases toward a center
of the main body first and then gradually decreases.

The check valve according to claim 4, wherein:
a gap is provided between the overlapped edge and
the supporting legs.

The check valve according to claim 4, wherein:

the overlapped edge is provided with at least two
evenly distributed movable channels, and the mo-
vable channels are in clearance fit with the support-
ing legs.

A liquid intake flange comprising:

the check valve according to any of claims 1-8;
a liquid intake flange main body provided with a
liquid intake channel, wherein the check valve is
connected with the liquid intake flange main
body and can open and close the liquid intake
channel.

10. A piston pump, comprising:

the check valve according to any of claims 1-8;
a liquid intake flange main body provided with a
liquid intake channel; wherein the check valve is
connected with the liquid intake flange main
body;

a hydraulic cylinder, wherein the liquid intake
flange main body is connected to the hydraulic
cylinder, the hydraulic cylinder comprises an
accommodating cavity, the liquid intake channel
is in communication with the accommodating
cavity;

a piston movably provided in the accommodat-
ing cavity and movable to or away from the liquid
intake flange main body; wherein the check
valve can open and close the liquid intake chan-
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1.

12.

nel to enable or disable the communication be-
tween the liquid intake channel and the accom-
modating cavity.

The piston pump according to claim 10, wherein:
one end of the piston toward the check valve is
provided with a concession hole, and the check valve
at least partially enters the concession hole.

An application of the check valve according to any of
claims 1-8 in a liquid hydrogen pump.
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