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DESCRI PTI ON

ANNULAR VALVE AND VALVE BODY FOR ANNULAR VALVE

TECHNI CAL FI ELD
[ 0001]

The present invention relates to an annul ar val ve and
a val ve body for the annular valve used for a conpressor or
the like, and specifically to an annul ar val ve and a val ve
body for the annul ar val ve, the val ve body having a sealing
surface the shape of which is optimzed thus suppressing
the occurrence of pressure |loss on the periphery of the
sealing surface and extending the service life of the valve

body for an annul ar val ve and the annul ar val ve.

BACKGROUND
[ 0002]

Conventionally, an annul ar val ve has been used for a
conpressor or the like. The annular valve includes, as
illustrated in FIG 7, a valve seat 110 forned in a plate-
| i ke shape and having a plurality of passage flow channels
111 each of which has an opening cross section formed in an
arcuat e shape; a receiving plate 120 forned in a plate-like
shape and having a plurality of discharge flow channels 121,
the receiving plate 120 being arranged to face the val ve
seat 110 by way of an internedi ate chanber 150; and a val ve
plate 130 arranged in the internediate chanber 150 (see
Patent Literature 1). The valve plate 130 is supported by
a val ve receiver (support plate) 132 on a side thereof that
faces the receiving plate 120. The valve plate 130 and the
val ve recei ver (support plate) 132 constitute a val ve body.
In the valve body, with the val ve receiver (support plate)
132 being left, only the valve plate 130 is repl aceabl e.

1



10

15

20

25

30

[ 0003]

The valve plate 130 has a plurality of sealing
surfaces 131 each of which is formed in an arcuate shape
corresponding to the arcuate shape of the opening cross
section of the passage flow channel 111. The sealing
surfaces 131 are forned as a plurality of arcuate-shaped
projecting rins. The valve plate 130 is brought into
contact with/separated fromthe valve seat 110, thereby
all owi ng the respective sealing surfaces 131 to contact
wi t h/ separated fromthe opening end surfaces of the
respecti ve passage flow channels 111 thus openi ng and
cl osing the passage flow channels 111
[ 0004]

The val ve plate 130 is elastically biased to the valve
seat 110 by a plurality of spring nenbers 140 by way of the
val ve recei ver (support plate) 132. The spring nenbers 140,
each of which is a conpression spring, are arranged between
the receiving plate 120 and the val ve receiver (support
plate) 132. In the natural state of the annular valve, the
val ve plate 130 is biased by the spring nenbers 140 so as
to bring the respective sealing surfaces 131 into pressure
contact with the opening end surfaces of the respective
passage flow channels 111 thus cl osing the passage fl ow
channel s 111.

Cl TATI ON LI ST
PATENT LI TERATURE
[ 0005]

Patent Literature 1: JP-B-2591824

SAMVARY OF THE | NVENTI ON
PROBLEM TO BE SOLVED BY THE | NVENTI ON
[ 0006]
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In the annul ar val ve nenti oned above, when the
pressure of the gases in the passage flow channels 111
i ncreases and exceeds the biasing force of the spring
menbers 140, each of the sealing surfaces 131 is pressed by
the pressure of the gases, and the valve plate 130 is
separated fromthe valve seat 110 agai nst the biasing force
of the spring nenbers 140. Then, the gas in each of the
passage flow channels 111 flow into the periphery of the
sealing surface 131 fromthe opening end surface of the
passage flow channel 111, and flows toward the discharge
fl ow channel 121 of the receiving plate 120. The gas
flowi ng toward the discharge flow channel 121 is di scharged
to the outside of the annular valve through the discharge
fl ow channel 121
[ 0007]

As for the gas that flows, in this manner, toward the
di scharge flow channel 121 fromthe passage fl ow channe
111, a flow channel resistance in the annul ar val ve causes
pressure |l oss. Since each of the sealing surfaces 131 is
formed as the arcuate-shaped projecting rins, pressure |oss
is caused in a part that connects the respective sealing
surfaces 131 to each other (a part between the respective
sealing surfaces 131). Furthernore, since the sealing
surface 131 has a pressure | oss element (such as an edge-
shaped ridgeline part) with respect to gas, pressure |oss
in gas is caused on the periphery of the sealing surface
131. The sealing surface 131 has the edge-shaped ridgeline
part in order to bring the sealing surface 131 into surface
contact with the valve seat 110. Furthernore, the boundary
i ne between the valve plate 130 and the val ve receiver
(support plate) 132 is formed in a stepped shape, the
st epped shape causes pressure |oss and, at the same tine,
the separation of air flow occurs behind the valve plate
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130 thus causing the pressure | oss.
[ 0008]

Such pressure | oss causes energy loss in the annul ar
val ve, and beconmes a factor that increases significantly
the load on a power sources (a punp or the like) for
i ncreasing the pressure of gas. Fromthe viewpoint of
energy saving in recent years, a decrease in energy loss in
such an annul ar valve is strongly required. Furthernore,
such pressure | oss causes instability of the novenent of
t he val ve body, and accel erates the abrasion of the valve
pl ate 130, the spring nmenber 140, and the receiving plate
120 thus giving rise to the short service life of the
annul ar val ve.

[ 0009]

However, the conventional annul ar val ve does not
sufficiently suppress the occurrence of the pressure |oss
in gas on the periphery of the sealing surface of the valve
plate, and is unable to decrease the energy | oss.

[ 0010]

Accordingly, it is an object of the present invention
to provide an annul ar valve and a val ve body for the
annul ar val ve, the valve body having a sealing surface the
shape of which is optimzed thus suppressing the occurrence
of the pressure loss in gas on the periphery of the sealing
surface and extending the service |life of the valve body
for an annul ar val ue and the annul ar val ve.

[ 0011]
The ot her objects of the present invention are

apparent fromthe follow ng description.

MEANS FOR SOLVI NG PROBLEM
[0012]
The above-nentioned objects are achi eved by each of
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the foll owi ng aspects of the present invention.
[ 0013]
1. An annul ar val ve conpri si ng:

a valve seat fornmed in a plate-like shape, the valve
seat including a plurality of passage fl ow channels, the
passage flow channel s each having an opening cross section
formed in an arcuate shape;

a receiving plate formed in a plate-like shape, the
receiving plate having a plurality of discharge flow
channel s and being arranged to face the val ve seat by way
of an internedi ate chanber;

a valve body formed in an annul ar shape correspondi ng
to the arcuate shape of the opening cross section of the
passage fl ow channel, the valve body being arranged in the
i nt ernmedi at e chanber, the val ve body being brought into
contact with/separated fromthe valve seat so as to
open/ cl ose the passage flow channel s; and

a plurality of spring nmenbers supported by the
receiving plate, the spring nmenbers biasing elastically the
val ve body toward the val ve seat, wherein

a sealing surface of the valve body is configured to
face the passage flow channel, and forned in a shape where
at | east one of pressure |loss elenments with respect to gas
flowi ng towards the val ve body fromthe passage fl ow
channel is elimnated.

2. An annul ar val ve conpri si ng:
a valve seat formed in a plate-like shape;
a plurality of passage flow channels, the passage flow
channel s each having an opening cross section formed in an
arcuat e shape and being arranged on a concentric circle
with the center axis of the valve seat as the center

a plurality of annul ar grooves, the annul ar grooves
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each extendi ng over the passage fl ow channels |ocated on
the concentric circle;

a receiving plate forned in a plate-like shape, the
receiving plate having a plurality of discharge flow
channel s and arranged to face the val ve seat by way of an
i nt er medi at e chanber;

a valve body formed in an annul ar shape correspondi ng
to the arcuate shape of the opening cross section of the
passage flow channel, the val ve body being arranged in the
i nt ermedi at e chanber, the val ve body being brought into
contact with/separated fromthe valve seat so as to
open/ cl ose the passage fl ow channels; and

a plurality of spring nenbers supported by the
receiving plate, the spring nenbers each biasing
el astically the valve body toward the val ve seat, wherein

a sealing surface of the valve body is configured to
face the flow channels, the sealing surface is forned in a
torus shape, the sealing surface is brought into line
contact with both brimportions of the annul ar groove, and

there is no stepped portion between the receiving
pl ate and the val ve body.

3. An annul ar val ve conpri si ng:

a valve seat formed in a plate-Ilike shape;

a plurality of passage flow channels, the passage fl ow
channel s each havi ng an opening cross section fornmed in an
arcuat e shape and arranged on a concentric circle with the
center axis of the valve seat as the center;

a plurality of annular grooves, the annul ar grooves
each extendi ng over the passage flow channels |ocated on
t he sane concentric circle;

a receiving plate forned in a plate-like shape, the
receiving plate having a plurality of discharge flow
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channel s and arranged to face the val ve seat by way of an
i nt ernedi at e chanber;

a valve body fornmed in an annul ar shape correspondi ng
to the arcuate shape of the opening cross section of the
passage flow channel, the val ve body being arranged in the
i nternedi at e chanber, the val ve body being brought into
contact with/separated fromthe valve seat so as to
open/ cl ose the passage fl ow channels; and

a plurality of spring nmenbers supported by the
receiving plate, the spring nmenbers each bi asing
elastically the valve body toward the val ve seat, wherein

a sealing surface of the valve body facing the passage
flow channel is formed in a torus shape where a pressure
|l oss el enent with respect to gas flowi ng towards the val ve
body fromthe passage flow channel is elimnated, and

a surface of the valve seat facing the sealing surface
is formed in a torus shape where a pressure |oss el ement
with respect to gas flowi ng towards the val ve body fromthe

passage flow channel is elim nated.

4. The annul ar val ve according to 1, 2, or 3, wherein the
sealing surface of the valve body is configured to face the
passage flow channel, the sealing surface has respective

| ongi t udi nal sectional shapes | ocated on an outer periphery
and an inner-periphery of the valve body, and the

| ongi tudi nal sectional shapes are identical wi th each other.

5. The annul ar val ve according to any one of 1 to 4,
wherein the surface of the valve seat is configured to face
the sealing surface, and fornmed in a shape where at | east
one of the pressure loss elenents with respect to the gas
flowi ng towards the val ve body fromthe passage fl ow
channel is elimnated.
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6. The annul ar val ve according to any one of 1 to 5,
wherein a surface of the valve seat facing the sealing
surface is formed in a convex torus shape being snooth to

t he periphery of the surface of the valve seat, and each of
both brim portions of the annular groove is brought into

line contact with the sealing surface.

7. A val ve body for an annul ar val ve, the val ve body
being formed in an annul ar shape corresponding to an
arcuat e shape of an opening cross section of a passage fl ow
channel fornmed in a valve seat, the valve body being
brought into contact wi th/separated fromthe val ve seat so
as to open/close the passage fl ow channel, wherein

a surface of the valve body configured to open/close
t he passage fl ow channel generates no gas flow separation
when t he passage flow channel is opened so as to flow gas

fromthe passage flow channel

EFFECT OF THE | NVENTI ON
[ 0014]

According to the present invention, with a val ve body
having a sealing surface the shape of which is optimnm zed,
it is possible to suppress the occurrence of the pressure
|l oss in gas on the periphery of the sealing surface and
extend the service life of the valve body for an annul ar

val ve and the annul ar val ve.

BRI EF DESCRI PTI ON OF DRAW NGS

[ 0015]

FIG 1 is an exploded perspective viewillustrating the
constitution of an annular valve of the present invention.
FIG 2 is a perspective viewillustrating the outflow side
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of a val ve seat.

FIG 3 is a cross-sectional viewillustrating the state of
use of the annular valve in FIG 1.

FIG 4 is an enlarged cross-sectional viewillustrating an
essential part of the annular valve in FIG 1.

FIG 5A is a cross-sectional viewillustrating the flow of
gas on the periphery of a sealing surface in the annul ar
valve in FIG 1.

FIG 5B is a cross-sectional viewillustrating the flow of
gas on the periphery of a sealing surface in an annul ar
valve in FIG 7.

FIG 6 is a graph illustrating drag coefficients on the
peri phery of each of the respective sealing surfaces in the
annular valve in FIG 1 and a conventional annul ar val ve.
FIG 7 is a cross-sectional viewillustrating the
constitution of the conventional annul ar val ve.

DESCRI PTI ON OF THE EMBODI MENTS
[ 0016]

Herei nafter, an enbodi nent of the present invention is
specifically explained in conjunction with draw ngs.
[ 0017]

FIG 1 is an expl oded perspective view illustrating
the constitution of an annul ar val ve according to the
present invention.

[ 0018]

An annul ar valve 1 includes, as illustrated in FIG 1,
a valve seat 10, a receiving plate 20, and a val ve body 30
for the annul ar valve, the valve body (the valve el enent)
30 being arranged between the val ve seat 10 and the
receiving plate 20.

[ 0019]
The valve seat 10 forned in a plate-like shape (a
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disc-like shape) with a netallic material or the |like has a
circular outer periphery, and has a plurality of passage

fl ow channels 11. Each of the passage flow channels 11 is
a through hole extending fromthe outer-surface side of the
val ve seat 10 (an upper side in FIG 1) (hereinafter
referred to as "an inflow side") to the inner-surface side
of the valve seat 10 (a lower side in FIG 1) (hereinafter,
referred to as "an outflow side"). Each of the passage

fl ow channels 11 that has an opening cross section formnmed
in an arcuate shape is arranged on a correspondi ng
concentric circle with the center axis of the valve seat 10
as the center.

[ 0020]

FIG 2 is a perspective viewillustrating the outfl ow
side of the valve seat.
[ 0021]

On the outflow side of the valve seat 10, as
illustrated in FIG 2, the annular groove 13 extendi ng over
t he passage fl ow channels 11 | ocated on each of the
concentric circles is forned, and the annul ar grooves 13
different in dianeter fromeach other are, as a whol e,
formed on the respective concentric circles with the center
axis of the valve seat 10 as the center. As viewed from
the outflow side, each of the passage flow channels 11
opens to the bottom of the annular groove 13. Consequently,
brimportions of the annular groove 13 that face the
outfl ow side constitute an opening end of each of the
passage flow channels 11.

[ 0022]

The annul ar valve 1 has, as illustrated in FIG 1, the
receiving plate 20 fornmed, with a netallic naterial or the
like, in a plate-like shape (a disc-like shape) having a
circular outer periphery. The outside dianeter of the
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receiving plate 20 is substantially equal to the outside
di aneter of the valve seat 10. The receiving plate 20
includes a plurality of discharge flow channels 21. Each
of the discharge flow channels 21 is a through hole
extending fromthe outer-surface side of the receiving
plate 20 (the upper side in FIG 1) (hereinafter, referred
to as the "inflow side") to the inner-surface side of the
receiving plate 20 (the lower side in FIG 1) (hereinafter,
referred to as the "outflow side"). The discharge fl ow
channel s 21 that each have an opening cross section fornmed
in an arcuate shape are arranged on respective concentric
circles with the center axis of the receiving plate 20 as
the center.

[ 0023]

Here, in the present enbodi ment, although the opening
cross section of the discharge flow channel 21 is fornmed in
an arcuate shape, the shape of the opening cross section is
not limted to this exanple, and may be any desired shape
provided that a spring nenber 40 described | ater can be
attached to and supported by the discharge flow channel 21.
[ 0024]

FIG 3 is a cross-sectional viewillustrating the
state of use of the annular valve 1 in FIG 1.

[ 0025]

The annular valve 1 is, as illustrated in FIG 3, used
in a state where the annular valve 1 is fitted in the
inside of a cylindrical menber 100 that constitutes the
fl ow channel of gas (liquid vapor may al so be contained in
the gas). The valve seat 10 is set in the inside of the
cylindrical nenber 100 in a state where the outer
peri pheral face of the valve seat 10 is brought into close
contact with the inner peripheral face of the cylindrical
menber 100. The receiving plate 20 is arranged to face the
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val ve seat 10 in a predeterm ned spaced apart nanner. A
space sandwi ched between the val ve seats 10 and the
receiving plate 20 and surrounded by the inner peripheral
face of the cylindrical nenber 100 constitutes an
i nt ermedi at e chanber 50. Consequently, the valve seat 10
and the receiving plate 20 are arranged to face each ot her
in an opposed manner by way of the intermedi ate chanmber 50.
[ 0026]

The receiving plate 20 is, in the present enbodi nent,
supported by the valve seat 10 at the center portion
t hereof by way of a support rod 22a. The support rod 22a
is inplanted into (threadedly engaged with) the center
portion of the receiving plate 20 at the proxi mal -end
portion thereof, and extended towards the inflow side of
the receiving plate 20. The receiving plate 20 has a
projection portion 24 fornmed on the periphery of the
support rod 22a, the projection portion 24 having a
predet erm ned hei ght (the height of the internediate
chanber 50). The distal-end side of the support rod 22a is
inserted into a center hole 12 of the valve seat 10. The
projection portion 24 is, then, brought into contact with
the center portion |located on the outflow side of the valve
seat 10. The projection portion 24 is brought into contact
with the valve seat 10 thus form ng a space having a
predet erm ned hei ght (the height of the internediate
chanmber 50) between the inflow side of the receiving plate
20 (a peripheral part of the projection portion 24) and the
outfl ow sides of the valve seat 10. In the support rod 22a
whose distal-end side is inserted into the center hole 12
of the valve seat 10, a nut 22b is threadedly engaged with
a thread groove forned on the distal-end side of the
support rod 22a thus fastening the distal-end side of the
support rod 22a to the center portion of the valve seat 10.
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[ 0027]

Here, the support rod 22a nmay be inplanted into the
center hole 12 of the valve seat 10, and extended towards
the outflow side of the receiving plate 20. In this case,
the distal-end side of the support rod 22a is inserted into
the center portion of the receiving plate 20, and fixed to
the receiving plate 20. 1In this case also, the receiving
plate 20 is supported by the valve seat 10 at the center
portion thereof by way of the support rod 22a.

[ 0028]

Furthernore, the outer peripheral face of the
receiving plate 20 may be positioned and supported by the
i nner peripheral face of the cylindrical nenmber 100. |In
this case, it is unnecessary to use the support rod 22a and
the nut 22b, and it is also unnecessary to formthe center
hole 12 in the val ve seat 10.

[ 0029]

As illustrated in FIG 1 and FIG 3, a plurality of
the val ve bodies 30 are arranged in the internediate
chanmber 50. Each of the valve bodies 30 is formed in an
annul ar shape corresponding to the arcuate shape of the
openi ng cross section of the passage flow channel 11, that
is, in an annul ar shape corresponding to each of the
annul ar grooves 13 fornmed in the outfl ow side of the valve
seat 10. The valve body 30 is forned in a substantially
sem circul ar shape as viewed in a |ongitudi nal sectional
view, the arcuate portion of the semcircul ar shape faces
the inflow side, and the planar part of the sem circul ar
shape faces the outflow side. The valve body 30 is
conposed of a netallic material, a synthetic resin materi al
or their conposite material.

[ 0030]
FIG 4 is an enlarged cross-sectional view
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illustrating the constitution of the essential part of the
annular valve 1 in FIG 1.
[ 0031]

The valve body 30 is, as illustrated in FIG 4,
brought into contact with/separated fromthe val ve seat 10,
and brought into contact with/separated fromboth rim
portions of the annular groove 13 thus opening and cl osing
t he passage flow channel 11. 1In the valve body 30, a part
(the upper surface part (the inflow side) of the val ve body
30 in FIG 4) that is brought into contact w th/separated
fromboth rimportions of the annular groove 13 to
open/ cl ose the passage flow channel 11 constitutes a
sealing surface 31. The sealing surface 31 of the valve
body 30 is fornmed in a torus shape (a doughnut-I|ike shape).
The sealing surface 31 and both brim portions of the
annul ar groove 13 are not brought into surface contact with
each other, and brought into Iine contact with each other.
As for the sealing surface 31, it is preferable for the
outer periphery and inner periphery of the valve body 30 to
have respective |ongitudinal sectional shapes identica
wi th each ot her.

[ 0032]

Furt hernore, each of both brimportions of the annul ar
groove 13 of the valve seat 10 (the contact surface 13a of
the val ve seat 10 that is brought into contact with the
sealing surface 31) may also be forned in a convex torus
shape that is smooth to the periphery thereof. 1In this
case al so, the sealing surface 31 and both brim portions of
t he annul ar groove 13 are brought into line contact with
each ot her.

[ 0033]

As illustrated in FIG 1, FIG 3, and FIG 4, the

receiving plate 20 supports a plurality of the spring
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menbers 40 in respective support holes 23 fornmed on the

i nflow side of the receiving plate 20. Each of the spring
menbers 40 is inserted into the support hole 23 so as to be
supported. Each of the spring nmenbers 40 is arranged at
positions corresponding to each of the val ve bodi es 30.
Each of the spring nenbers 40, which is a conpression
spring, is arranged between the planar part |ocated on the
outfl ow side of the valve body 30 (a bottompart in FIG 1,
FIG 3, and FIG 4) and the receiving plate 20. Each of
the spring nmenbers 40 elastically biases the val ve body 30
toward the val ve seat 10.

[ 0034]

In the natural state of the annular valve 1, each of
the valve bodies 30 is, as illustrated in FIG 4A, biased
by each of the spring nmenbers 40 so as to bring the sealing
surface 31 thereof into pressure contact with both brim
portions of the correspondi ng annul ar groove 13 thus
closing the correspondi ng passage fl ow channel 11. \Wen a
pressure of high-pressure gas or the like in the passage
fl ow channel 11 increases and exceeds a biasing force
caused by the spring nenmbers 40, the sealing surface 31 is,
as illustrated in FIG 4B, pressed by the pressure of the
gas, and the valve body 30 is separated fromthe val ve seat
10 agai nst the biasing force caused by the spring nmenbers
40. The gas in the passage fl ow channel 11, then, flows
into the periphery of the sealing surface 31 fromthe
opening end surface (both brimportions of the annul ar
groove 13) of the passage flow channel 11, and flows toward
t he di scharge fl ow channel 21 of the receiving plate 20.
The gas flowi ng toward the discharge flow channel 21 is
di scharged to the outside of the annul ar valve 1 through
t he di scharge fl ow channel 21.

[ 0035]
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FIG BA is a cross-sectional viewillustrating the
fl ow of gas on the periphery of the sealing surface in the
annul ar valve, which is illustrated in FIG 1, according to
t he enmbodi nent of the present invention, and FIG 5B is a
cross-sectional viewillustrating the fl ow of gas on the
peri phery of the sealing surface in the annular val ve
illustrated in FIG 7.

[ 0036]

The val ve body 30 elimnates, as illustrated in FIG
5A, at | east one of pressure |oss elenents thereof with
respect to the gas flow ng towards the val ve body 30 from
t he passage flow channel 11 (the pressure | oss el enent
i ndi cates a shape el enent that generates the flow
separation of gas fromthe sealing surface 31, for exanple,
an edge-shaped ridgeline part or the like), and the valve
body 30 has hence no such pressure | oss el enent thus
suppressing the occurrence of the pressure |oss of the gas
on the periphery of the sealing surface 31. Consequently,
power costs required for sending the gas can be reduced.
FIG 5 illustrates the degree of pressure |oss depending on
t he magni tude of speed ratio due to the |ocal speed change
of the gas on the periphery of the sealing surface 31. In
the present enbodi nent, the speed ratio is approxinmately
equal to or less than 4.

[ 0037]

Furthernore, in a case where the respective
| ongi tudi nal sectional shapes of the sealing surface 31 on
the outer periphery side and the inner-periphery side of
the val ve body 30 are nade identical with each other, when
gas flows into the valve body 30 fromthe passage flow
channel 11, the flow separation of the gas fromthe sealing
surface 31 is not generated thus suppressing the occurrence

of pressure | oss.
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[ 0038]

In particular, when each of both brimportions of the
annul ar groove 13 of the valve seat 10 (the contact surface
13a of the valve seat 10 that is brought into contact with
the sealing surface 31) is forned in a convex torus shape
that is snooth to the periphery thereof, the flow of the
gas in the periphery of the sealing surface 31 is snoot her
t hus suppressing the pressure |l oss of the gas to | ower
| evel s.

[ 0039]

Furthernore, in the annular valve 1, at |east one of
the pressure loss elenments with respect to gas is
elimnated thus stabilizing the novenent of the val ve body
30, and extending the respective service lives of the valve
body 30, the spring nenber 40, and the receiving plate 20.
[ 0040]

In the annular valve illustrated in FIG 7, as
illustrated in FIG 5B, the valve plate 130 has pressure
| oss elenents with respect to the gas flowing into the
val ve plate 130 fromthe passage flow channel 111, for
exanpl e, the valve plate 130 has the pressure | oss el enent
of the edge-shaped ridgeline part or the |like thus
generating the flow separation of the gas on the periphery
of the sealing surface 131, and increasing the pressure
| oss of the gas.

[ 0041]

In the annular valve 1 according to the present
i nvention, the shape of the sealing surface 31 is designed
based on conmputational fluid dynam cs (CFD) anal yses and
wi nd tunnel experinments so as to elimnate pressure |o0ss
el enents with respect to gas, and maxi m ze the effective
area with respect to the flow of gas. The effective area
i s maxim zed, suppresses the occurrence of the pressure
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| oss of the gas on the periphery of the sealing surface 31.
Here, the effective area with respect to the flow of the
gas correlates with the magnitude of a flow channe

resi stance and hence, when the effective area is nmaxim zed,
a geonetric passage area required for obtaining the sane
effective area is small

[ 0042]

FIG 6 is a graph illustrating drag coefficients on
t he periphery of each of the respective sealing surfaces in
the annular valve in FIG 1 and a conventional annul ar
val ve.

[ 0043]

As illustrated in FIG 6, with respect to the annul ar
valve 1 according to the present invention and the
conventional annul ar valve, a relation between a valve |ift
and a ratio of drag coefficients was obtai ned, where the
valve lift indicates a travel of the valve body 30 that is
a di stance between the sealing surface 31 of the val ve body
30 and both brimportions of the annul ar groove 13, and the
ratio of drag coefficients indicates a conparison val ue of
a value corresponding to a Cd value. In the conventiona
annul ar valve, to set a drag coefficient at a valve |ift
of 220 mas 1.0, a ratio of drag coefficients at a valve
lift of 1.0mm was approxi mtely 0.65. On the other hand,
in the annul ar valve 1 according to the present invention,
aratio of drag coefficients at a valve lift of 1.0 mm was
approximately 0.54, and a ratio of drag coefficients at a
valve lift of 2.0 mmwas not hi gher than approxi mately 0.74.
That is, in the annular valve 1 according to the present
i nvention, even when the valve lift is increased, and a
| arge quantity of gas is caused to flow fromthe passage
fl ow channel 11 toward the discharge flow channel 21, the

drag coefficient does not increase as conpared with the
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case of the conventional annular val ve thus suppressing the
occurrence of the pressure | oss of the gas on the periphery
of the sealing surface 31

[ 0044]

In the annul ar valve 1 according to the present
invention, as illustrated in FIG 6, the drag coefficient
is small thus suppressing the occurrence of the pressure
| oss of gas on the periphery of the sealing surface 31, and
t he novenent of the val ve body 30 is stabilized thus
extending the respective service lives of the valve body 30,
the spring nenbers 40, and the receiving plate 20.

REFERENCE SI GNS LI ST
[ 0045]

10: val ve seat

11: passage flow channel
12: center hole

13: annul ar groove

13a: contact surface

14: wall portion

20: receiving plate

21. di scharge flow channe
22a: support rod

22b: nut

23: support hole

24. projection portion
30: val ve body

31: sealing surface

40: spring nmenber

50: internedi ate chamber
100: cylindrical menber
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CLAI M5

1. An annul ar val ve conpri sing:

a valve seat fornmed in a plate-like shape, the valve
seat including a plurality of passage fl ow channels, the
passage flow channel s each having an opening cross section
formed in an arcuate shape;

a receiving plate formed in a plate-like shape, the
receiving plate having a plurality of discharge flow
channel s and being arranged to face the val ve seat by way
of an internedi ate chanber;

a valve body formed in an annul ar shape correspondi ng
to the arcuate shape of the opening cross section of the
passage flow channel, the valve body being arranged in the
i nternedi at e chanber, the val ve body being brought into
contact with/separated fromthe valve seat so as to
open/ cl ose the passage flow channel s; and

a plurality of spring nmenbers supported by the
receiving plate, the spring nmenbers biasing elastically the
val ve body toward the val ve seat, wherein

a sealing surface of the valve body is configured to
face the passage flow channel, and fornmed in a shape where
at | east one of pressure |loss elenments with respect to gas
flowi ng towards the val ve body fromthe passage fl ow
channel is elimnated.

2. An annul ar val ve conpri si ng:

a valve seat formed in a plate-Ilike shape;

a plurality of passage flow channels, the passage flow
channel s each havi ng an opening cross section fornmed in an
arcuat e shape and being arranged on a concentric circle
with the center axis of the valve seat as the center

a plurality of annul ar grooves, the annul ar grooves
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each extendi ng over the passage fl ow channels | ocated on
the concentric circle;

a receiving plate forned in a plate-like shape, the
receiving plate having a plurality of discharge flow
channel s and arranged to face the val ve seat by way of an
i nt er medi at e chanber;

a valve body formed in an annul ar shape correspondi ng
to the arcuate shape of the opening cross section of the
passage flow channel, the val ve body being arranged in the
i nt ermedi at e chanber, the val ve body being brought into
contact with/separated fromthe valve seat so as to
open/ cl ose the passage fl ow channels; and

a plurality of spring nenbers supported by the
receiving plate, the spring nenbers each biasing
el astically the valve body toward the val ve seat, wherein

a sealing surface of the valve body is configured to
face the flow channels, the sealing surface is forned in a
torus shape, the sealing surface is brought into line
contact with both brimportions of the annul ar groove, and

there is no stepped portion between the receiving
pl ate and the val ve body.

3. An annul ar val ve conpri sing:

a valve seat formed in a plate-Ilike shape;

a plurality of passage flow channels, the passage fl ow
channel s each having an opening cross section formed in an
arcuat e shape and arranged on a concentric circle with the
center axis of the valve seat as the center;

a plurality of annular grooves, the annul ar grooves
each extendi ng over the passage flow channels | ocated on
t he sane concentric circle;

a receiving plate fornmed in a plate-like shape, the
receiving plate having a plurality of discharge flow
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channel s and arranged to face the val ve seat by way of an
i nt ermedi at e chanber;

a valve body fornmed in an annul ar shape correspondi ng
to the arcuate shape of the opening cross section of the
passage flow channel, the val ve body being arranged in the
i nternmedi at e chanber, the val ve body being brought into
contact with/separated fromthe valve seat so as to
open/ cl ose the passage fl ow channels; and

a plurality of spring nmenbers supported by the
receiving plate, the spring nmenbers each bi asing
elastically the valve body toward the val ve seat, wherein

a sealing surface of the valve body facing the passage
flow channel is formed in a torus shape where a pressure
| oss el enent with respect to gas flowi ng towards the val ve
body fromthe passage flow channel is elimnated, and

a surface of the valve seat facing the sealing surface
is formed in a torus shape where a pressure |oss el ement
with respect to gas flowi ng towards the val ve body fromthe
passage flow channel is elim nated.

4. The annul ar val ve according to claim1, 2, or 3,
wherein the sealing surface of the valve body is configured
to face the passage fl ow channel, the sealing surface has
respective |longitudinal sectional shapes |ocated on an
outer periphery and an inner-periphery of the val ve body,
and the |ongitudinal sectional shapes are identical with

each ot her.

5. The annul ar val ve according to any one of clainms 1 to
4, wherein the surface of the valve seat is configured to
face the sealing surface, and formed in a shape where at

| east one of the pressure | oss elenments with respect to the
gas flowi ng towards the valve body fromthe passage fl ow
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channel is elimnated.

6. The annul ar val ve according to any one of clains 1 to
5, wherein a surface of the valve seat facing the sealing
surface is formed in a convex torus shape being snooth to
t he periphery of the surface of the valve seat, and each of
both brim portions of the annular groove is brought into

line contact with the sealing surface.

7. A val ve body for an annul ar val ve, the val ve body
being formed in an annul ar shape corresponding to an
arcuat e shape of an opening cross section of a passage fl ow
channel fornmed in a val ve seat, the valve body being
brought into contact wi th/separated fromthe val ve seat so
as to open/close the passage fl ow channel, wherein

a surface of the valve body configured to open/close
t he passage fl ow channel generates no gas flow separation
when t he passage flow channel is opened so as to flow gas
fromthe passage flow channel
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