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(57) Disclosed is a sealing structure used in a
high-pressure regulator for decompressing fuel supply
pressure of the vehicle into low pressure, which includes:
a body for providing the low pressure at a lower end of
a spool through a balance groove communicating with
an outlet port; and a sealing member accommodated on
the body to maintain the low pressure of the spool, and

including an auxiliary part for enhancing airtightness at
a spring-energized seal. Accordingly, operation reliability
is increased by minimizing the pressure change at the
outlet according to the pressure change at the inlet,
based on the energized seal during the process of de-
compressing the high-pressure hydrogen fuel in the hy-
drogen fuel cell electric vehicle.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a pressure reg-
ulator for a hydrogen fuel cell electric vehicle, and more
particularly, to a sealing structure of a pressure regulator
for a hydrogen fuel cell electric vehicle, for minimizing
pressure change at an outlet according to pressure
change at an inlet.

2. Description of the Related Art

[0002] In general, a pressure control regulator main-
tains pressure at an output side within a regular range
independently of pressure fluctuation at an input side,
and the pressure control regulator is utilized in various
industrial fields such as chemistry, oil refining, and gas.
For example, in the case of a fuel cell vehicle, a high-
pressure tank is used for increasing a driving distance,
so that a high-pressure regulator is essentially mounted
to decompress fuel pressure. Particularly, a structure for
a high-pressure regulator of a vehicle is important. That
is, the structure for the high-pressure regulator of the
vehicle has to be configured in a lightweight, thin, small,
and compact structure, while minimizing the pressure
change at the outlet according to the pressure change
at the inlet.
[0003] In this regard, Korean registered patent publi-
cation No. 0938151 (entitled "Regulator for High-pres-
sure Gas", published on Jan. 09, 2008; Related docu-
ment 1), Korean unexamined patent publication No.
2008-0107980 (entitled "Gas Fuel Regulator", published
on Dec. 11, 2008; Related document 2) and so on are
incorporated herein as reference.
[0004] Related document 1 includes a main body hav-
ing an intermediate connection passage and a bypass
passage, first and second decompression chambers
communicating with each other through the intermediate
connection passage formed in the main body, a check
valve installed at an inlet side of the first decompression
chamber to prevent gas leakage, a piston and a spring
installed in the first and second decompression cham-
bers, and so on. Accordingly, gas of excessive pressure
is decompressed and supplied in proper pressure.
[0005] Related document 2 provides a regulator in-
stalled at a gas fuel passage, and having a pressure con-
trol valve for performing opening and shutting operation
by sliding a valve body according to change of pressure
inside a pressure control chamber, for controlling gas
fuel into predetermined pressure so as to deliver the gas
fuel in a downstream side, wherein a surface of the valve
body of the pressure control valve is plated with electro-
less Ni-P containing PTFE. Accordingly, a sealing per-
formance of the pressure control valve is sufficiently ob-
tained over a long period of time.

[0006] However, it is not suitable to maintain operation
reliability if a structure of related document 1, in which
springs are installed on upper and lower sides of a valve
shaft, or a structure of related document 2, in which the
surface of the valve body is plated, is applied to the fuel
cell vehicle having serious pressure fluctuation.

SUMMARY OF THE INVENTION

[0007] In order to solve the problems described above,
an object of the present invention is to provide a sealing
structure of a pressure regulator for a hydrogen fuel cell
electric vehicle, for minimizing pressure change at an
outlet according to pressure change at an inlet, based
on an energized seal during a process of decompressing
hydrogen fuel of high pressure.
[0008] To achieve the object described above, the
present invention provides a sealing structure used in a
high-pressure regulator for decompressing fuel supply
pressure of the vehicle into low pressure, which includes:
a body for providing the low pressure at a lower end of
a spool through a balance groove communicating with
an outlet port; and a sealing member accommodated on
the body to maintain the low pressure of the spool, and
including an auxiliary part for enhancing airtightness at
a spring-energized seal.
[0009] In detail, according to the present invention, the
auxiliary part of the sealing member includes an O-ring
inserted into one side of a body part or a backup ring
accommodated at a bottom surface of the body part.
[0010] In detail, according to the present invention, the
auxiliary part of the sealing member includes a multi-sill
at an outer circumferential surface of a blade part.
[0011] In detail, according to the present invention, the
auxiliary part of the sealing member includes a flange
laterally extending from a bottom surface of a body part.
[0012] According to a modified example of the present
invention, an elastic part accommodated in a blade part
of the sealing member includes a spring having a W-
shaped cross section.
[0013] According to the present invention as described
above, operation reliability is increased by minimizing the
pressure change at the outlet according to the pressure
change at the inlet, based on the energized seal during
the process of decompressing the high-pressure hydro-
gen fuel in the hydrogen fuel cell electric vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

FIG. 1 is a view showing one example of a regulator
for a vehicle according to the present invention.
FIG. 2 is a view showing a representative example
of a sealing structure according to the present inven-
tion.
FIG. 3 is a view showing an alternative example of
the sealing structure according to the present inven-
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tion.

DETAILED DESCRIPTION OF THE INVENTION

[0015] Hereinafter, embodiments of the present inven-
tion will be described in detail with reference to accom-
panying drawings.
[0016] The present invention proposes a high-pres-
sure regulator for decompressing fuel supply pressure
of a vehicle into low pressure. Particularly, in a hydrogen
fuel cell electric vehicle, the regulator may decompress
high-pressure hydrogen compressed up to a maximum
of 87.5 MPa to supply the hydrogen in set pressure, but
not necessarily limited to this.
[0017] According to the present invention, a body 10
has a structure of providing low pressure at a lower end
of a spool 25 through a balance groove 28 communicat-
ing with an outlet port 12. In FIG. 1, the body 10 includes
a hollow 15 at a center in a vertical axial direction, a valve
port 14 at a lower end, and an inlet port 11, the outlet
port 12, and a sensor port 13 at a side surface in a radial
direction. Pressure of hydrogen (gas) at the inlet port 11
fluctuates between 2.0 MPa and 87.5 MPa, whereas the
pressure at the outlet port 12 can be stably maintained
at 1.6 MPa.
[0018] In this case, an upper end of the spool 25 is
supported by a piston 21, a lower end of the spool 25 is
a free end, and a middle portion of the spool 25 has a
lower spring 26. The piston 21 maintains set decompres-
sion pressure by an elastic force of an upper spring 22.
The balance groove 28 communicates with the outlet port
12 and the valve port 14, and provides the low pressure
at the lower end of the spool 25 installed to be movable
in a vertical direction. Accordingly, shock-absorbency of
the spool 25 is improved, so that outlet pressure change
of the outlet port 12 according to inlet pressure change
at the inlet port 11 can be minimized.
[0019] In addition, according to the present invention,
a sealing member 30 including an auxiliary part for en-
hancing airtightness at a spring-energized seal has a
structure of being accommodated on the body 10 to main-
tain the low pressure of the spool 25. The spring-ener-
gized seal has a structure of accommodating an elastic
part 35, which is a SUS-based thin spring, within a blade
part 32 of a body part 31 formed of a resin and shaped
in a circular arc, so as to constantly preserve the airtight-
ness in a variable pressure range. Accordingly, the seal-
ing member 30 simultaneously makes close contact with
the body 10 and the spool 25 in a compressed state,
thereby maintaining a sealing state between a major area
of the spool 25 where high pressure is applied and the
lower end of the spool 25 where the low pressure is ap-
plied.
[0020] Meanwhile, in the present invention, high-tem-
perature ultra-high-molecular-weight polyethylene (UH-
MW-PE, which is called "Aloymer") is preferably used for
the body part 31 and the blade part 32 of the sealing
member 30. Accordingly, a friction coefficient is low,

thereby ensuring a smooth vertical movement of the
spool 25 while displaying favorable processability and
high durability.
[0021] As a detailed configuration of the present inven-
tion, the auxiliary part of the sealing member 30 includes
an O-ring 42 inserted into one side of a body part 31 or
a backup ring 44 accommodated at a bottom surface of
the body part 31. In FIG. 2, the O-ring 42 is installed at
an outer surface of an extension part 33, which extends
downwards from the body part 31 and makes contact
with the body 10. The O-ring 42 is formed of a material
having a property similar to that of the sealing member
30, but not excluding standard products of low price. In
FIG. 3(a), the backup ring 44 is formed of Teflon, and
may be installed together with the O-ring 42 to enhance
durability. If the backup ring 44 is formed to have a trian-
gular cross section and two backup rings 44 are stacked,
it is advantageous for the smooth vertical movement of
the spool 25.
[0022] As a detailed configuration of the present inven-
tion, the auxiliary part of the sealing member 30 includes
a multi-sill 46 at an outer circumferential surface of the
blade part 32. The sealing member 30 is preferably set
at a portion thereof, which makes contact with the spool
25, to have roughness of 6.3 s (Rmax) or less, and hard-
ness of 40 HRc or more. At the same time, the contact
portion is preferred to make line contact rather than to
make surface contact, but abrasion resistance is weak-
ened, therefore the line contact is implemented by the
multi-sill 46 to prevent a foreign substance from being
stuck. In FIG. 3(a), the multi-sill 46 has a structure that
protrudes in the form of two to three annular corrugations.
Of course, the multi-sill 46 can be formed at only one of
blade parts 32 facing each other, and the number of the
multi-sill 46 at the one of the blade parts 32 may differ
from the number of the multi-sill 46 at the remaining one
of the blade parts 32.
[0023] As a detailed configuration of the present inven-
tion, the auxiliary part of the sealing member 30 includes
a flange 48 laterally extending from a bottom surface of
the body part 31. In FIG. 3(b), the flange 48 has a struc-
ture of extending in a direction opposite to a direction for
making contact with the spool 25, such that the flange
48 is accommodated into the body 10. This needs a
slightly wider installation space, but it is advantageous
for preventing deviation of the sealing member 30.
[0024] Meanwhile, the body 10 preferably forms a
round 16 of R 0.1 or less at a sill where the lower spring
26 is supported in the hollow 15. The round 16 improves
workability upon installation of the sealing member 30
and prevents damage to the body part 31 and so on.
Alternatively, a chamfer, which is easy to be processed,
can be formed instead of the round 16.
[0025] As a modified example of the present invention,
the elastic part 35 accommodated in the blade part 32 of
the sealing member 30 includes a spring having a W-
shaped cross section. The elastic part 35 is shown as a
spring having a U-shaped cross section in drawings, but
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the spring having the W-shaped cross section can also
be applied according to circumstances. The spring hav-
ing the U-shaped cross section displays relatively large
difference in flexibility (elasticity) at upper and lower ends
thereof, whereas the spring having the W-shaped cross
section is useful for reducing the flexibility difference at
upper and lower ends thereof. The body part 31 and the
blade part 32 of the sealing member 30 maintain a struc-
ture identical to the structure described above, even
when the spring having the W-shaped cross section is
applied.
[0026] The O-ring 42, the multi-sill 46, and the flange
48 of the sealing member 30 are separately described in
the present invention, but at least two of the above ele-
ments may be combined according to applications.
[0027] The present invention is not limited to the dis-
closed embodiments, and it will be apparent to those hav-
ing ordinary skill in the art that various changes and mod-
ifications can be made without departing from the spirit
and scope of the present invention. Therefore, such var-
iations or modifications are within the scope of the claims
of the present invention.

Claims

1. A sealing structure of a pressure regulator used for
a hydrogen fuel cell electric vehicle to decompress
fuel supply pressure of the vehicle into low pressure,
the sealing structure comprising:

a body (10) for providing the low pressure at a
lower end of a spool (25) through a balance
groove (28) communicating with an outlet port
(12); and
a sealing member (30) accommodated on the
body (10) to maintain the low pressure of the
spool (25), and including an auxiliary part for en-
hancing airtightness at a spring-energized seal.

2. The sealing structure of claim 1, wherein the auxiliary
part of the sealing member (30) comprises an O-ring
(42) inserted into one side of a body part (31) or a
backup ring (44) accommodated at a bottom surface
of the body part (31).

3. The sealing structure of claim 1, wherein the auxiliary
part of the sealing member (30) comprises a multi-
sill (46) at an outer circumferential surface of a blade
part (32).

4. The sealing structure of claim 1, wherein the auxiliary
part of the sealing member (30) comprises a flange
(48) laterally extending from a bottom surface of a
body part (31).

5. The sealing structure of claim 1, wherein an elastic
part (35) accommodated in a blade part (32) of the

sealing member (30) comprises a spring having a
W-shaped cross section.
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