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STEAM SUPPLY SYSTEM AND CHECK VALVE FOR USE THEREIN

srìr0IFIc/t'rlohl

Tochnical lileld

[0001] 'I'he prescnt invention relates to a steam supply system for suppþng

stcam to a steanr-using device in aplant such as a steam planL and relates also to

a check valve for use therein.

BackgrouuclArt

IOOOZ] Conventionally, according to ¿r known steam supply systern of the

above-noted type, a steam suI)pb' passage incorporates a pressule reducing valvo

and the paÊsage further incorporates a s1æam ejector downstream of the pressure

reducing valve, A suctiorr portion of llle steam ejector is connected to a

re-evaporation tank for re'evalrorating steam condensate via a suction passago.

Passage steam of the pressur:e reducing valve is used as a driving steaûr for úhe

steam ejector. In operation, re'evapoïated steam within the re'evaporation tank

is suctionerL by the steam ejector to be mixed with the passage stearn. The

suctiotì passâge incolporates a chcck valve fol preventing leverse flow of slæanl

to the le'evaporation tank (see, e.g. Pateul Documenf; I irlentilied below).

[OOOa] Namely, lhis steam sup¡rty system is configuled to achieve energy saving

of the errtite plant such as a sl,eam plant by foeding re-evaporatecl steam proserrt

inside the re-evaporation tanh f.o the steam-using device through the suction

function ofthe steam ejector incorporatcd in the steam supply passâgc.

IOOO¿J And, in thc conventional techniquc, as an alrangement of allowing quick

passage of re'evaporaled steam for irnmediate lealization of a valve closed state

leads to reliable prevention of revers<l flow, the check valve incorporated in the

suction passagc is provided with such inherent flow characterjstics that an

increase ratio of a flow rate associated with increase of ii;s valve opeuing ratio is

greatcr in a small opening ratio range with srnall val.ve opening ratios than in a

Iarge opening ratio range with lalge valve opening ratios (the inherent flow

characteristics indicatod by (Ð in \-ig. 2). For example, thc valve is conliguled as

shown in tr'ig. I in which a valve body 43 has a disc-like valve lid portion 42 whose

face 42a on the side of a valve opening 4L is providecl as a flat face. Meanrvhile,
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STEAM SUPPLY SYSTEM AND CHECK VALVE FOR USE THEREIN SPECIFICATION Technical
Field    [0001.1 The present invention relates to a steam supply system for supplying steam to a
steam-using device M a plant such as a steam plant and relates also Co 10a cheek valve for use
therein. Background Art [00021 Conventionally, scearding to a known steam supply system. of the
above-noted type, a steam supply passage incorporates a pressure reducing valve and the passage
further incorporates a steam ejector downstnam of the pressure reducing valve, A suction portion of
the steam ejector is connected to re-evaporation tank for re-ovaporating steam condensate via a
suction passage, Passage steam of the pressure reducing valve is used as a driving steam for the
steam ejector. in operation, re-evaporated steam within the re-evaporation tank. 20is suctioned by the
steam ejector to be mixed with the passage steam. The suction passage incorporates a chock valve
far preventing reverse flow of steam to the re-evaporation tank (Bee, e.g. Patent Document '1
identified below), [0003] Namely, this steam supply system is configured to achieve energy saving of
the entire plant such a.s a steam plant by feeding re-evaporated steam present 25inside the
re-evaporation tank Co the steam-using device through the suction function. of the steam ejector
incorporated in the steam supply passage. [00041 And, in the conventional technique, as an
arrangement of allowing quick passage of re-cvaporated striain for immediate realization of a valve
closed state leads to reliable prevention of TM:in(' now, the check valve incorporated in the 30 suction
passage is provided with such inherent flew characteristics that an increase ratio of a flow rate
associated with. increase of its valve opening ratio is greater in a small opening ratio range with small
valve opening ratios than in a large opening ratio range with large valve opening ratios (the inherent
now characteristics indicated by (s) in Fig. 2). For example, the valve is configured as 35shown in Fig.
8 in which a valve body 43 has a disc-like valve lid portion 42 whose face 42a en the side of a valve
opening 41. is provided as a fiat face, Meanwhile,  
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numeral 44 denotes an inlet passage, numeral 45 denotes an outlet passage,

numeral 46 denotes a compression coil spring (an example of the "rrrgtng means"),

numeral 47 denotes a valve chamber, and numeraI43 denotes an annular valve

seat. AIso, Fig. B (Ð shows a valve closed state and Fig. 8 (b) shows a valve opened

state providing a flow rate (specifically a Cv value to be described later) of about

20%.

[OOO¡] In the check valve shown in this Fig. 8, in association with a movement of

the valve body 43 due to a fluid pressure of a fluid, the area of an annuÌar gap A1

formed between a valve seat contacting portion (the outer peripheral portion of a

bottom face 42aof the valve lid 42) of the valve body 43 and the annular valve seat

48 becomes the minimal area of the inlet passage of the fluid. Hence, the passing

flow rate of the fluid is determined by the area of the annular gap AL at the time of

valve opening. As the increase ratio of the area of the gap AL associated with

increase in the valve opening ratio based on the amount of movement (stroke) of

the valve body 43 away from the valve seat 48 is progressively decreased in
association with increase of the area of the gap A1 in response to increase in the

valve opening ratio. Hence, the check valve has the inherent flow characteristics

of the ty¡re shownby (Ð of Fig.2.

[OOO0] Incidentally, in recent years, there are gtowing concurrent needs for

further enhancement of enerry saving effect of the whole plant through effective

utilization of even a very small amount of re-evaporated steam by the suction

function ofthe steam ejector and for accurate control ofe.g. steam to be supplied to

a steam-using device in response to various situations relating to e.g. the type of

the steam-using device or the type of the plant including this device or a desire of

the plant manager. And, the suppþing steam for this steam-using device or the

like is controlled by adjustment of the suction pressure of the steam ejector

through adjustment of the opening ratio of the pressure reducing valve.

PriorArt Document

Patent Document

[oooz] Patent Document 1

Publication lrlo. 2007 - 332859

Japanese Unexamined Patent Application

Summary of the l¡vention
Pmblems to be Solved.by Invention

IOOOS] However, with the conventionaL steam supply system described above,
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numeral 44 denotes an inlet passage, numeral 45 denotes an outlet passage, numeral 46 denotes a
compression coil spring (an example of the "urging means"), numeral 47 denotes a valve chamber:,
and numeral 48 denotes an annular valve seat. Also, Fig. 8 (a) shows a valve closed state and Fig, 8
(b) shows a valve opened state providing a flew rate (specifically a Cy value to be described later) of
about 20%. [00051 in the check valve shown in. this Fig, 8, in association with a movement of the
valve body 43 due to a fluid pressure of a fluid, the area of on annular gap Al formed between a valve
seat contacting portion (the outer peripheral portion of a bottom face 42a of the valve lid 42) of the
valve body 4$ and the annular valve seat 48 becomes the minimal area of the inlet passage of the
fluid. Hence, the passing flow rate of the fluid is determined by the area of the annular gap Al at the
time of valve opening. As the increase ratio of the area of the gap Al associated with increase in the
valve opening ratio based on the amount of movement (stroke) of the valve body 43 away from the
valve seat 48 is progressively decreased in association with increase of the area of the gap Al in
response to increase in the valve opening ratio. Hence, the check valve has the inherent flow
characteristics of the type shown by (a) of Fig. 2. [0006] Incidentally, in recent years, there are growing
concurrent needs for 20 further enhancement of energy saving effect of the whole plant through
effective utilization of even a very small amount of re-evaporated steam by the suction function of the
steam ejector and for accurate control of e.g. steam to be supplied to a steam-using device in
response to various situations relating to e.g. the type of the steam-using device or the type of the
plant including this device or a desire of 25 the plant manager. And, the supplying steam for this
steam-using device or the like is controlled by adjustment of the suction pressure of the steam ejector
through adjustment of the opening ratio of the pressure reducing valve. Prior Art Document 30Patent
Document [00071 Patent Document 1; Japanese Unexamined Patent Application Publication No.
2007-332859 Summary of the invention Problems to be Solved by Invention [00081 However, with the
conventional steam supply system described above,  since the check valve incorporated in the suction
passage has the inherent flow characteristics that the increase ratio of the flow rate associated with
increase in the valve opening ratio is relatively large in the small opening ratio range with the small
valve opening ratios, the minimal adjustable flow rate based on the valve 5 opening ratio of the check
valve is not so large (in other words, the flexibility is not so large). Therefore, with this steam supply
system, when the suction pressure of the steam ejector is kept fairly low through adjustment of the
valve opening ratio of the pressure reducing valve for the purpose of effective utilization of the
extremely small amount of re-evaporated steam, there occurs an unstable 10 condition (so-called
"chattering') that the check valve is repeatedly switched between a slightly valve opened state and the
valve: closed state (the valve body hits the valve seat repeatedly). And, due to this, there occurs the
problem that the suction pressure of the steam ejector becomes unstable which renders the steam
control by the pressure reducing valve inaccurate. WOW The present 15 invention has been made
with view to the above-described state of the art and its principal object is to effectively solve the
above-described problem through rational improvement of the checking portion of the suction
passage. Means for Solving the Problem 
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since the check valve incorporated in the suction passage has the inherent flow

characteristics that the increase ratio of the flow rate associated with increase in
the valve opening ratio is relatively large in the small opening ratio range with the

small valve opening ratios, the minimal adjustable flow rate based on the valve

opening ratio of the check valve is not so large (in other words, the flexibility is not

so large). Therefore, with this steam supply system, when the suction pressure of

the steam ejector is kept fairly low through adjustment of the valve opening ratio

of the pressure reducing valve for the purpose of effective utilization of the

extremely small amount of re-evaporated steam, there occurs an unstable

condition (so'called "chatterind') that the check valve is repeatedly switched

between a slightly valve opened state and the valve closed state (the valve body

hits the valve seat repeat"dly). And, due to this, there occurs the problem that
the suction pressure of the steam ejector becomes unstable which renders the

steam control by the pressure reducing va-lve inaccurate. [OOOgl The present

invention has been made with view to the above-described state of the art and its
princþal object is to effectively solve the above-described problem through rational

improvement of the checking portion of the suction passage.

Meatts for Solving the Problem

[OOfO] According to the fi.rst characterizing feature of the present invention, the

invention relates to a steam supply system wherein:

a steam supply passage incorporates a pressure reducing valve and the

passage further incorporates a steam ejector downstream of the pressur:e reducing

valvei

a suction portion ofthe steam ejector is connected to a re'evaporation tank
for re-evaporating steam condensate via a suction passagei

passage steam of the pressure reducing valve is used as a driving steam

for the steam ejectori

re'evâporated steam within the re-evaporation tank is suctioned by the

steam ejector to be mixed with the passage steam:

the suction passage incorporates a check valve for preventing reverse

flow of steam to the re-evaporation tanki
the valve opening ratio of the pressure reducing valve is adjusted in

accordance with the temperature or pressure of steam on the downstream side of
the steam ejectori and

the check valve has an inherent flow characteristics that an increase ratio
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20[0010] According to the first characterizing feature of the present invention, the invention relates to a
steam supply system wherein:        a steam supply passage incorporates a pressure reducing valve
and the passage further incorporates a steam ejector downstream of the pressure reducing valve; 25a
suction portion of the steam ejector is connected to a re-evaporation tank for re-evaporating steam
condensate via a suction passage;        passage steam of the pressure reducing valve is used as a
driving steam for the steam ejector.;               re-evaporated steam within the re-evaporation tank is
suctioned by the 30steam ejector to be mixed  with the passage steam:        the suction passage
incorporates a check valve for preventing reverse flow of steam to the re-evaporation tank;        the
valve opening ratio of the pressure reducimt. valve is adjusted in accordance with the temperature or
pressure of steam on the downstream side of the steam ejector; and the check valve has an inherent
flow characteristics that an increase ratio  of a flow rate associated with increase of its valve opening
ratio is equivalent between a small opening ratio range with small valve opening ratios and a large
opening ratio range with large valve opening ratios or an inherent flow characteristics that the increase
ratio is smaller in the small opening ratio range 5than in the large opening ratio range.  [00111 Namely,
according to the above-described arrangement, in comparison with the conventional system, the
increase ratio of the flow rate is smaller in the small opening ratio range of the check valve. In
correspondence with this, the minimal adjustable flow rate under the valve opened state of the check
valve becomes smaller, so that a. smaller amount of re-evaporated steam can be passed under a
stable condition with no chattering described above occurring in the check valve. [0012] Therefore,
when the suction pressure of the steam ejector is kept low 15 through adjustment of the valve opening
ratio of the pressure reducing valve for the purpose of effective utilization of the smaller amount of
re-evaporated steam; it is possible to prevent the suction pressure of the steam ejector from becoming
unstable due to occurrence of chattering of the check valve, thus enhancing the control accuracy of
steam by the check valve. 20[00131 Hence, in the above-described arrangement of adjusting the valve
opening 
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of a flow rate associated with increase of its valve opening ratio is equivalent

between a small opening ratio range with small valve opening ratios and a large

opening ratio range with large valve opening ratios or an inherent flow

characteristics that the increase ratio is smaller in the small opening ratio range

than in the large opening ratio range.

[OOff] Namely, according to the above-described arrangement, in comparison

with the conventionaJ. system, the increase ratio of the flow rate is smaller in the

small opening ratio range of the check valve. In correspondence with this, the

minimal adjustable flow rate under the valve opened state of the check valve

becomes smaller, so that a smaller amount of re-evaporated steam can be passed.

under a stable condition with no chattering described above occurring in the check

valve.

[OOfZ] Therefore, rryhen the suction pressure of the steam ejector is kept low

through adjustment of the valve opening ratio of the pressure reducing valve for

the purpose of effective utilization of the smaller amount of re-evaporated steam,

it is possible to prevent the suction pressure of the steam ejector from becoming

unstable d.ue to occurrence of chattering of the check valve, thus enhancing the

control accuracy of steam by the check valve.

[OOfg] Hence, in the above-described arrangement of adjusting the valve opening

ratio of the pressure reducing valve in accordance with the temperature or

pressure of the steam on the downstream side of the steam ejector in the steam

supply passage, the temperature or pressure of the steam on the downstream side

of the steam ejector can be controlled with higher accuracy, so that steam supply

having high enerry saving effect with utilizatíon of re-evaporated steam can be

effected also for a steam-using device which requires accurately controlled steam.

[OOf¿] Moreover, in comparison with the conventional system, the increase ratio

of the flow rate is greater in the large opening ratio range of the check valve

described above. Hence, in the large opening ratio range where no chattering can

occur, it is possible to cope with a large amount of re-evaporated steam quickly,

thus allowing speedy passage of this large amount of re-evaporated steam.

[OOfS] Moreover, as described above, with the prevention of the chattering of the

check valve, it is possible to restrict occurrence of weâr or damage to the valve

body or valve seat of the check valve. As a result, it is also possible to reduce the

maintenance cost of the system.

IOOfA] According to the second characterízrng feature of the present invention,
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ratio of the pressure reducing valve in accordance with the temperature or pressure of the steam on
the downstream side of the steam ejector in the steam supply passage, the temperature or pressure of
the steam on the downstream side of the steam ejector can be controlled with higher accuracy, so that
steam supply 26 having high energy saving effect with utilization of re-evaporated steam can be
effected also for a steam-using device which requires accurately controlled. steam. [00141 Moreover,
in comparison with the conventional system, the increase ratio of the flow rate is greater in the large
opening ratio range of the check valve described above. Hence, in the large opening ratio range where
no chattering can 30  occur, it is possible to cope with a large amount of re-evaporated steam quickly,
thus allowing speedy passage of this large amount of re-evaporated steam, [00151 Moreover, as
described above, with the prevention of the chattering of the check valve, it is possible to restrict
occurrence of wear or damage to the valve body or valve seat of the check valve. As a result, it is also
possible to reduce the $5maintenance cost of the system. [00161 According to the second
characterizing feature of the present invention,  the invention relates to a steam supply system
wherein.       a steam supply passage incorporates a pressure reducing valve and the passage further
incorporates a steam ejector downstream of the pressure reducing valve;       a suction portion of the
steam ejector is connected to a re-evaporation tank for re-evaporating steam condensate via a suction
passage;       passage steam of the pressure reducing valve is used as a driving steam for the steam
ejector;             re-evaporated steam within the re-evaporation tank is suctioned by the 10steam
ejector to be mixed with the passage stearn       the suction passage incorporates a check valve for
preventing reverse flow of steam to the re-evaporation tank;          the valve opening ratio of the
pressure reducing valve is adjusted. in accordance with the temperature or pressure of passage steam
past the pressure 15reducing valve; and the check valve has an inherent7 characteristics that an
increase ratio of a flow rate associated with increase of s valve opening ratio is equivalent between a
small opening ratio range with small valve opening ratios and a large 



5

the invention relates to a steam supply system wherein:

a steam supply passage incorporates a pressure reducing valve and the

passage further incorporates a steam ejector downstream of the pressure reducing

valvei

a suction portion ofthe steam ejector is connected to a re-evaporation tank
for re'evaporating steam condensate via a suction passagei

passage steam of the pressure reducing valve is used as a dliving steam

for the steam ejectori

re'evaporated steam within the re-evaporation tank is suctioned by the

steam ejector to be mixed with the passage steami

the suction passage incorporates a check valve for preventing reverse fLow

of steam to the re'evaporation tanki

the valve opening ratio of the pressure reducing valve is adjusted in
accordance with the temperature or pressure of passage steam past the pressure

reducing valvei and

the check valve has an inherent flow characteristics that an increase ratio

of a flow rate associated with increase of its valve opening ratio is equivalent

between a small opening ratio range with small valve opening ratios and a large

opening ratio range with large valve opening ratios or an inherent fl,ow

characteristics that the increase ratio is smaller in the small opening ratio range

than in the large opening ratio range.

IOOfZ] That is, according to the above-described arrangement, like the first
embodiment described above, in comparison with the conventional system, the

increase ratio of the flow rate is smaller in the small opening ratio range of the

check valve. In correspondence with this, the minimal adjustable flow rate under

the valve opened state of the check valve becomes smaller, so that a smaller

amount of re'evaporated steam can be passed under a stable condition with no

chattering described above occurring in the check valve.

[OOfS] Therefore, when the suction pressure of the steam ejector is kept low

through adjustment of the valve opening ratio of the pressure reducing valve for

the purpose of effective utilization of the smaller amount of re'evaporated steam,

it is possible to prevent the suction pressure of the steam ejector from becoming

unstable due to occurrence of chattering of the check valve, thus enhancing the

control accuracy of steam by the pressure reducing valve.

[OOfg] Hence, in the above'described arrangement of adjusting the valve opening

ratio of the pressure reducing valve in accordance with the temperature or
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opening ratio range with large valve opening ratios or an inherent flow 20characteristics that the
increase ratio is smaller in the small opening ratio range than. in the large opening ratio range, [00171
That is, according to the above-described arrangement, like the first embodiment described above, in
comparison with the conventional system, the increase ratio of the flow rate is smaller in the small
opening ratio range of the 25 check valve. In correspondence with this, the minimal adjustable flow
rate under the valve opened state of the check valve becomes smaller, so that a smaller amount of
re-evaporated steam can be passed under a stable condition with no chattering described above
occurring in the check valve. [0018] Therefore, when the suction pressure of the steam ejector i.s kept
low 30 through adjustment of the valve opening ratio of the pressure reducing valve for the purpose of
effective utilization of the smaller amount of re-evaporated steam, it is possible to prevent the suction
pressure of the steam ejector from becoming unstable due to occurrence of chattering of the check
valve, thus enhancing the control accuracy of steam by the pressure reducing valve. 85[00191 Hence,
in the above-described arrangement of adjusting the valve opening ratio of the pressure reducing
valve in accordance with the temperature or  pressure of passage steam past-the pressure reducing
valve, the temperature o:c pressure of passage steam past the pressure reducing valve On other
words, the driving steam of the steam ejector) can be controlled with higher accuracy to suit the
construction or required performance etc. of the steam ejector, so that efficiency enhancement or
elongation of service life of the steam ejector can be achieved effectively. [0020] Moreover, in
comparison with the conventional system, the increase ratio of the flow rate is greater in the large
opening ratio range of the check valve described above. Hence, in the large opening ratio range where
no chattering can 10occur, it is possible to cope with a large amount of re-evaporated steam quickly, 
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pressure of passage steam past the pressure reducing valve, the temperatwe or

pressure of passage steam past the pressure reducing va-lve (in other words, the

driving steam of the steam ejector) can be controlled with higher accuracy to suit

the construction or required performance etc. of the steam ejector, so that
effi.ciency enhancement or elongation of service life of the steam ejector can be

achieved effectively.

[OOZO] Moreover, in comparison with the conventional system, the increase ratio

of the flow rate is greater in the large opening ratio range of the check valve

described above. Hence, in the large opening ratio range where no chattering can

occur, it is possible to cope with a large amount of re'evaporated steam quickly,

thus allowing speedy passage of this large amount of re-evaporated steam.

IOOZf] Moreover, as described above, with the prevention of the chattering of the

check valve, it is possible to restrict occurrence of \ryear or damage to the valve

body or valve seat of the check va1ve. As a result, it is also possible to reduce the

maintenance cost of the system.

ÍOOZZI According to the third characterizing feature of the present invention, the

invention relates to a steam supply system wherein:

a steam supply passage incorporates a pressure reducing valve and the

passage further incorporates a steam ejector downstream of the pressrüe reducing

valvei

a suction portion ofthe steam ejector is connected to a re-evaporation tank
for re'evaporating steam condensate via a suction passagei

passage steam of the pressure reducing valve is used as a driving steam

for the steam ejectori

re'evaporated steam within the re-evaporation tank is suctioned by the

steam ejector to be mixed with the passage steam:

the suction passage incorporates a check valve for preventing reverse flow

of steam to the re'evaporation tanki

the valve opening ratio of the pressure reducing valve is adjusted in
accordance with the temperature or pressure of the re-evaporated steam inside

the re-evaporation tank; and

the check valve has an inherent flow characteristics that an increase ratio

of a flow rate associated with increase of its valve opening ratio is equivalent

between a small opening ratio range with small valve opening ratios and a large

opening ratio range with large valve opening ratios or an inherent flow

characteristics that the increase ratio is smalls¡ in the small opening ratio range
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thus allowing speedy passage of this large amount of re-evaporated steam. [0021] Moreover, as
described above, with the prevention of the chattering of the check valve, it is possible to restrict
occurrence of wear or damage to the valve body or valve seat of the check valve. As a result, it is also
possible to reduce the 15maintenance cost of the system. [0022] According to the third characterizing
feature of the present invention, the invention relates to a steam supply system wherein:            a
steam supply passage incorporates a pressure reducing valve and the passage further incorporates a
steam ejector downstream of the pressure reducing 20valve;        a suction portion of the steam ejector
is connected to a re-evaporation tank for re-evaporating steam condensate via a suction passage;
passage steam of the pressure reducing valve is used as a driving steam for the steam. ejector:
re-evaporated steam within the re-evaporation tank is suctioned by the steam ejector to he mixed with
the passage steam:        the suction passage incorporates a check valve for preventing reverse flow of
steam to the re-evaporation tank;           the valve opening ratio of the pressure reducing valve is
adjusted in 30accordance with the temperature or pressure of the re-evaporated steam inside the
re-evaporation tank; and        the check valve has an inherent flow characteristics that an increase
ratio of a flow rate associated with increase of its valve opening ratio is equivalent between a small
opening ratio range with small valve opening ratios and a large onopening ratio range with large valve
opening ratios or an inherent flow Characteristics that the increase ratio is smaller in the small opening
ratio range  than in the large opening ratio range. [00231 That is, according to the above-described
arrangement, like the first and second embodiments described above, in comparison with the
conventional system, the increase ratio of the flow rate is smaller in the small opening ratio range of
the check valve. In correspondence with this, the minimal adjustable flow rate under the. valve opened
state of the check valve becomes smaller, so that a smaller amount of re-evaporated steam can be
passed. under a stable condition with no chattering described above occurring in the check valve. 
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than in the large openíng ratio range.

[OOZgl That is, according to the above-described a-rrangement, like the first and

second embodiments described above, in comparison with the conventional system,

the increase ratio of the flow rate is smaller in the small opening ratio range of the

check valve. In correspondence with this, the minimal adjustabl.e flow rate under

the valve opened state of the check valve becomes smaller, so that a smaller

amount of re'evaporated steam can be passed under a stable condition with no

chattering described above occurring in the check valve.

[OOZ¿] Therefore, when the suction presswe of the steam ejector is kept low

through adjustment of the valve opening ratio of the pressure reducing valve for

the purpose of effective utilization of the smaller amount of re-evaporated steam,

it is possible to prevent the suction pressure of the steam ejector from becoming

unstable due to occurrence of chattering of the check valve, thus enhancing the

control accuracy ofsteam by the pressure reducing valve.

[OOZ5] Hence, in the above-d.escribed arrangement of adjusting the valve opening

ratio of the pressure reducing valve in accordance with the temperature or

pressure of the re'evaporated steam inside the re-evaporation tank, the

temperature or pressure of the re-evaporated steam inside the re-evaporation

tank can be controlled with higher accuracy. Then, it becomes possible for

example to avoid the inconvenience of reduction in the utilization ratio of the

re'evaporated steam due to the temperature or the pressure of the re-evaporated

steam becoming higher than its initial temperature or pressure.

[OOZ6] Moreover, in comparison with the conventional system, the increase ratio

of the flow rate is greater in the large opening ratio range of the check valve

described above. Hence, in the large opening ratio range where no chattering can

occur, it is possible to cope with a large amount of re-evaporated steam quickly,

thus allowing speedy passage of this large amount of re-evaporated steam.

ÍOOZil Moreover, as described above, with the prevention of the chattering of the

check valve, it is possible to restrict occurrence of wear or damage to the valve

body or valve seat of the check valve. As a result, it is also possible to reduce the

maintenance cost of the system.

IOOZ8] According to the fourth characterizing feature of the present invention,

the invention relates to a check valve comprising:

a valve body configured to be seated on an annular valve seat provided

along an outer perþheral edge of a valve opening through face contact with the

entire perimeter of the valve seat, thereby to close the valve openingi
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[00241 Therefore, when the suction pressure of the steam ejector is kept low 10 through adjustment of
the valve opening ratio of the pressure reducing valve for the purpose of effective utilization of the
smaller amount of re-evaporated steam, it is possible to prevent the suction pressure of the steam
ejector from becoming unstable due to occurrence of chattering of the check valve, thus enhancing the
control accuracy of steam by the pressure reducing valve. 15[0025] Bence, in the above-described
arrangement of adjusting the valve opening ratio of the pressure reducing valve in accordance with the
temperature or pressure of the re-evaporated steam inside the re-evaporation tank, the temperature or
pressure of the re-evaporated steam inside the re-evaporation tank can be controlled with higher
accuracy. Then, it becomes possible for 20 example to avoid the inconvenience of reduction in the
utilization ratio of the re-evaporated steam due to the temperature or the pressure of the re-evaporated
steam becoming higher than its initial temperature or pressure. [0026] Moreover, in comparison with
the conventional system, the increase ratio of the flow rate is greater in the large opening ratio range
of the check valve 25described above. Hence, in the large opening ratio range where no chattering
can occur, it is possible to cope with. a large amount of re-evaporated steam quickly, thus allowing
speedy passage of this large Vinount of re-evaporated steam. [0027] Moreover, as described above,
with the prevention of the chattering of the check valve, it is possible to restrict occurrence of wear or
damage to the valve 30body or valve seat of the check valve. As a result, it is also possible to reduce
the maintenance cost of the system. [0028] According to the fourth characterizing feature of the
present invention, the invention relates to a. cheek valve comprising:          a valve body configured to
be seated on an annular valve seat provided 35along an outer peripheral, edge of a valve opening
through face contact with the entire perimeter of the valve seat, thereby to close the valve opening;  
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an urging means for providing an urging force for urging the valve body to

a valve closing sidei and

said valve opening being opened as the valve body moves away fi'om the

valve seat against the urgrng force of the urging means in response to a pressure

of fluid entering the valve openingi

on the valve opening side of the valve body, there is provided a flow rate

controlling projecting portion for controlling passing flow rate of the fluid in such a

manner as to keep the area of a gap formed between a valve seat contacting

portion of the valve body and an ínner face of the valve opening smaller than the

area of a gap formed between the valve seat contacting portion of the valve body

and the valve seat when the valve body moves away fi'om the valve seati and

said fluid rate controlling projecting portion has an outer contour

configured to obtain said inherent flow characteristics.

[OOZS] According to the above-described alrangement, in providing the valve

body configured to be seated on an annular valve seat provided along an outer

peripheral edge of a valve opening through face contact with the entire perimeter

of the va-lve seat, thereby to close the valve opening, the inherent flow

characteristics is provided by the outer contour of the flow rate controlling

projecting portion formed on the valve opening side of the valve body. Therefore,

while high waterproof performance is ensured at the time of valve closing through

the face contact between the valve seat contacting portion of the valve body and

the entire perimeter of the annular valve seat, the inherent flow characteristics

can be achieved under the stable condition with fewer troubles or erroneous

operations.

[OOSO] The fifth characterizing feature of the present invention provides an

arrangement suitable for implementing the fourth characterizing feature.

According to this feature,

a valve shaft is provided for moving/guiding the valve body along the

direction perpendicular to the opening face of the valve openingi and

the flow rate controlling projecting portion has a shape having symmetry

or approximate symmetry about a center axis of the opening face of the valve

opening.

[OOgfl According to the above-described arrangement, firstly, it is possible for the

valve shaft for moving/guiding the vaLve body along the direction perpendicular to

the opening face of the valve opening to effectively cause this movement of the

valve body with the inflow pressure of the fluid.
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an urging means for providing an urging force fbr urging the valve body to a valve closing side; and
said valve opening being opened as the valve body moves away from the valve seat against the
urging force of the urging means in response to a pressure of fluid entering the valve opening;        on
the valve opening side of the valve body, there is provided a flow rate controlling projecting portion for
controlling passing flow rate of the fluid in such a manner as to keep the area of a gap formed between
a valve seat contacting portion of the valve body and an inner face of the valve opening smaller than
the 10area of a gap formed between the valve seat contacting portion of the valve body and the valve
seat when the valve body moves away from the valve seat; and        said fluid rate controlling
projecting portion has an outer contour configured. to obtain said inherent flow Characteristics. [00291
According to the above-described arrangement, in providing the valve body configured. to be seated
on an annular valve seat provided along an outer peripheral edge of a valve opening through face
contact with the entire perimeter of the valve seat, thereby to dose the valve opening, the inherent flow
characteristics is provided by the outer contour of the flow rate controlling projecting portion fbrmed on
the valve opening side of the valve body. Therefore, 20  while high waterproof performance is ensured
at the time of valve closing through the face contact between the valve seat contacting portion of the
valve body and the entire perimeter of the annular valve seat, the inherent flow characteristics can be
achieved under the stable condition with fewer troubles or erroneous operations. 25[0030] The fifth
characterizing feature of the present invention provides an arrangement suitable for implementing the
fourth characterizing feature. According to this feature,        a valve. shaft is provided for
moving/guiding the valve body along the direction perpendicular to the opening face of the valve
opening; and 30the flow rate controlling projecting portion has a shape having symmetry or
approximate symmetry about a center axis of the opening face of the valve ope [0031] According to
the above-described arrangement, firstly, it is possible for the valve shaft for moving/guiding the valve
body along the direction perpendicular to 35the opening face of the valve opening to effectively cause
this movement of the valve body with the inflow pressure of the fluid. 
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[OOgZI Secondly, as the f1ow rate controlling projecting portion has a shape

having symmetry or approximate symmetry (so-called rotational symmetry) about

a center axis of the opening face of the valve opening, when the valve body moves

along the direction perpendicular to the opening face as receiving the inflow

pressure of the fluid, the valve body can be maintained under a predetermined

posture with utilization of this fluid inflow pressure with receiving the fluid inflow

pressure equally along the inflow direction of the fluid.

IOOSa] Therefore, it is possible to effectively prevent inconvenience of damage or

wear being provided to interfering portions such as the supporting portion of the

valve shaft or the connecting portion between the valve shaft and the va-Lve body,

d.ue to displacement of the valve body from the predetermined posture in the

course of the movement of the valve body, so that the predetermined performance

can be maintained for a long period of time.

[OOa¿] The sixth characterizing feature of the present invention provides an

arrangement suitable for implementing the fourth or fifth characterizing feature.

According to this featrue,

the flow rate controlling projecting portion has such an outer contour that

in the process of movement of the valve body toward the val.ve seat unti-l- it is
seated on the valve seat, the flow rate controlling projecting portion does not

contact the inner peripheral face of the valve opening or the va-Ive seat.

IOO3S] According to the above-described arrangement, it is possible to prevent

inconvenience of contact between the fluid controlling projecting portion and the

inner peripheral face of the valve opening and the valve seat in association with a

valve closing movement causes a change in the outer face shape of the fluid

controlling projecting portion. Therefore, it is possible to restrict reduction in the

accuracy of fluid rate control associated with such change in the outer contour

shape of the fluid controlling projecting portion.

Brief Description of the Drawings

[OOS6] [Fig. 1] is a construction diagram showing a first embodiment of a steam

supply system,

[Fig. 2] is a graph showing relationship between the valve opening ratio

and the flow rate of a check valve,

[FiS. 3] (Ð is a vertical section showing a vaLve closed state of the check

valve, (b) is an enlarged view of principal portions,

[Fig. a] (Ð ls a vertical section showing a valve opened state of the check
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[0032] Secondly, as the flow rate controlling projecting portion has a shape having symmetry or
approximate symmetry (so-called rotational symmetry) about a center axis of the opening face of the
valve opening, when the valve body moves along the direction perpendicular to the opening face as
receiving the inflow 5 pressure of the fluid, the valve body can be maintained under a predetermined
posture with utilization of this fluid inflow pressure with receiving the fluid inflow pressure equally along
the inflow direction of the fluid. 1.00331 Therefore, it is possible to effectively prevent inconvenience of
damage or wear being provided to interfering portions such as the supporting portion of the valve shaft
or the connecting portion between the valve shaft and the valve body, due to displacement of the valve
body from the predetermined posture in the course of the movement of the valve body, so that the
predetermined performance can be maintained for a long period of time. [0034] The sixth
characterizing feature of the present invention provides an arrangement suitable for implementing the
fourth or fifth characterizing feature. According to this feature,         the flow rate controlling projecting
portion has such an outer contour that in the process of movement of the valve body toward the valve
seat until it is seated on the valve seat, th.e flow rate controlling projecting portion does not 20contact
the inner peripheral face of the valve opening or the valve seat. [00351 According to the
above-described arrangement, it is possible to prevent inconvenience of contact between the fluid
controlling projecting portion and the inner peripheral face of the valve opening and the valve seat in
association with a valve closing movement causes a change in the outer face shape of the fluid 25
controlling projecting portion. Therefore, it is possible to restrict reduction in the accuracy of fluid rate
control associated with such change in the outer contour shape of the fluid controlling projecting
portion. Brief Description of the Drawings 301100361 [Fig, 1] is a construction diagram showing a first
embodiment of a steam supply system,         [Fig, 2] is a graph showing relationship between the valve
opening ratio and the flow rate of a check valve,                [Fig. 3] (a) is a vertical section showing a
valve closed state of the check 35valve, (b) is an enlarged view of principal portions, [Fig. 41 (a) is a
vertical section showing a valve opened state of the check  valve, (b) is an enlarged view of principal
portions, 
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valve, (b) is an enlarged view of principal portions,

[Fig. 5] is a construction diagram showing a second embodiment of the

steam supply system,

[Fig. 6] is a construction diagram showing a third first embodiment of the

steam supply system,

[Fig. 7] is a construction diagram showing a further embodiment of the

steam supply system, and

[nig. 8l (Ð is a vertical section showing a valve closed state of a
conventional check valve, (¡) is a vertical section showing a valve opened state of

the conventional check va]ve.

Modes of Embodyingthe fnvention

loogzl lfirst Embodinent]

Fig. 1 shows a schematic diagram of a steam supply system for use in a
steam-using plant, such as a steam plant, in which a check valve 3 is incorporated

in a steam supply passage 1 for supplying steam S (in this embodiment, an

intermediate pressure or a low pressure steam) to a steam'using device (not

shown), and in the steam supply passage 1, a steam ejector 4 is incorporated

downstream of a pressure reducing va-lve 3.

[OOSS] Numeral 2 denotes a re-evaporation tank for re'evaporating a steam

condensate Dl (in this embodiment, high temperature steam condensate

generated from a steam having a higher pressuïe than the steam S). To this

re-evaporation tank 2, there is connected a steam condensate inflow passage 5 for

introducing the steam condensate D1. To the Lower layer portion of the

re-evaporation tank 2,there is connected a steam condensate discharge passage 6

for dischargrng the steam condensate D2 aft,er re'evaporation. Further, the

steam condensate discharge passage 6 incorporates a steam fuap 7.

[OO3S] And, the upper layer region of the re-evaporation tank 2 is connected to a

suction portion 4a of. the steam ejector 4via a suction passage 9 and this suction

passage 9 incorporates a check va-lve 10 for checking reverse flow of steam to the

re-evaporation tank2.
[OO¿O] That is, this steam supply system is configured such that with using

passage steam S' of the pressure reducing va-Ive 3 as a driving steam for the steam

ejector 4, re-evaporated steam FS inside the re-evaporation tank 2 is drawn in by

the steam ejector 4 to be mixed with the passage steam S'and the resultant mixed

steam MA is supplied to a steam'using device.
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[Fig. 5] is a construction diagram showing a second embodiment of the steam supply system,
Wig. 6] is a construction diagram showing a third first embodiment of the 5steam supply system,
[Fig. 7] is a construction diagram showing a further embodiment of the steam supply system, and
Wig. 81 (a) is a vertical section showing a. valve closed state of a conventional check valve, (b) is a
vertical. section showing a valve opened state of the conventional check valve. Modes of Embodying
the Invention [00371 [First Embodiment]        Fig. 1 shows a schematic diagram of a steam supply
system for use in < steam-using plant, such as a steam plant, in which a check valve 3 is incorporated
in a steam supply passage I for supplying steam S (in this embodiment, an intermediate pressure or a
low pressure steam) to a steam-using device (not shown), and in the steam supply passage 1., a
steam ejector 4 is incorporated downstream of a pressure reducing valve 3. 20[00381 Numeral 2
denotes a re-evaporation tank for re-evaporating a steam condensate D1 (in this embodiment, high
temperature steam condensate generated from a steam having a higher pressure than the steam S).
To this re-evaporation tank 2, there is connected a steam condensate inflow passage 5 for introducing
the steam condensate Di. To the lower layer portion of the 25 re-evaporation tank 2, there is
connected a steam condensate discharge passage 6 for discharging the steam condensate D2 after
re-evaporation. Further, the steam condensate discharge passage C incorporates a steam trap 7.
[00391 And, the upper layer region of the re-evaporation tank 2 is connected to a suction portion 4a of
the steam ejector 4 via a suction passage 9 and this suction 30passage 9 incorporates a check valve
10 for checking reverse flow of steam to the re-evaporation tank 2. [00401 That is, this steam supply
system is configured such that with using passage steam S' of the pressure reducing valve 3 as a
driving steam for the steam ejector 4, re-evaporated steam FS inside the re-evaporation tank 2 is
drawn in by 
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[OO¿f] Further, a pressure sensor 11 for detecting the pressure of the mixed

steam MS is disposed downstream of the steam ejector 4 within the steam supply

passage 1. And, this pressure sensor 11 is the pressure reducing valve 3 are

electrically connected to each other, such that the valve opening ratio of the

pressure reducing valve 3 is adjusted for causing the mixed steam MS have a

pressure of a predetermined value, in accordance with a detection value of the

pressure sensor 11 (an example of arrangement wherein the valve opening ratio of

the pressure reducing valve is adjusted according to the temperatwe or pressure

of the steam present downstream of the steam ejector 4 in the steam supply

passage 1).

ÍOO+Z\ The check valve 10 preferably is provided with an inherent flow

characteristics (the inherent fLow characteristics indicated bv ft) in Fig. 2) that an

increase ratio of the flow rate (r) (in this embodiment, a flow rate coefñcient (Cv

value)) associated with increase in the valve opening ratio (Ð (the valve opening

ratio based on an amount of movement of a valve body 24) may be equivalent in a
small opening ratio range with small valve opening ratios and in a large opening

ratio range with large valve opening ratios or an inherent fl.ow characteristics (the

inherent flow characteristics indicated by (c) in Fig. 2) that the increase ratio is

smaller in the small opening ratio range than in the large opening ratio rarage. In
the instant emborìimsnt, the check valve having the arrangement of the latter

inherent flow characteristics is employed.

[OO¿gl Incidentally, the Cv va].ue is a numerical value representing the capacity

of the valve. Specifcally, this value is expressed by the following formula.

Cv = e.f (c/tp)
Q: flow rate (gal (US)lmin)

G: specific weight
Ap: differential pressure (1 lbflinz)

[OO¿¿] Namely, in this steam supply system, with using, as the check valve l-0

inco4porated within the suction passage 9, one having the inherent flow

characteristics that the increase ratio is smaller in the small opening ratio range

than in the large opening ratio range, the minimal adjustable flow rate is rendered

small by the smaller increase ratio in the small opening ratio range of the check

valve 10, thus allowing effective utilization of an extremely small amount of

re'evaporated steam FS under a condition of no chattering occurring in the check

valve 10 and fur-ther that a large amount of re-evaporated steam can be quickly

coped with for its passage in the large opening ratio range where no chattering can
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35the steam ejector 4 to be mixed with the passage steam S' and the resultant mixed steam MA is
supplied to a steam-using device.  [00411 Further, a pressure sensor 1.1 for detecting the pressure of
the mixed steam MS is disposed downstream of the steam ejector 4 within the steam supply passage
1. And, this pressure sensor 11 is the pressure reducing valve $ are electrically connected to each
other, such that the valve opening ratio of the pressure reducing valve 3 is adjusted ibr causing the
mixed steam MS have a pressure of a predetermined value, in accordance with a detection value of
the pressure sensor 11 (an. example of arrangement wherein the valve opening ratio of the pressure
reducing valve is adjusted according to the temperature or pressure of the steam present downstream
of the steam ejector 4 in the steam supply 10passage 1). [00421 The check valve 10 preferably is
provided with an inherent flow characteristics (the inherent flow characteristics indicated by (b) in Fig.
2) that an increase ratio of the flow rate (r) (in this embodiment, a flow rate coefficient (Civ value))
associated with increase in. the valve opening ratio (d) (the valve opening 15 ratio based on an
amount of movement of a valve body 24) may be equivalent in a small opening ratio range with small
valve opening ratios and in a large opening ratio range with large valve opening ratios or an inherent
flow characteristics (the inherent flow characteristics indicated by (c) in Fig. 2) that the increase ratio is
smaller in the small opening ratio range than in the large opening ratio range. In 20the instant
embodiment, the Check valve having the arrangement of the latter inherent flow characteristics is
employed. [00431 Incidentally, the ev value is a numerical value representing the capacity of the valve.
Specifically, this value is expressed by the following formula. Cv = Qr (G/ A p) 25Q: flow rate (gal
(13S)/min) 0: specific weight A p: differential pressure (1 lbflin2) [00441 Namely, in this steam supply
system, with using, as the check valve 10 incorporated within the suction passage 9, one haying the
inherent flow 30 characteristics that the increase ratio i.s smaller in the small opening ratio range than
in the large opening ratio range, the minimal adjustable flow rate is rendered small by the smaller
increase ratio in the small opening ratio range of the check valve 10, thus allowing effective utilization
of an. extremely small amount of re-evaporated steam FS under a condition of no chattering occurring
in the check valve 10 and further that a large amount of re-evaporated steam can be quickly coped
with for its passage in the large opening ratio range where no chattering can 
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occur, with the larger increase ratio in this large opening ratio range.

[OO¿S] Downwardly of the pressure reducing valve 3, there are provided a

gas'liquid separator 12 and a steam trap 13 integrated together for separating

steam cond.ensate from the inflow steam S to the pressure reducing valve 3. And,

there is also provided a communication passage L4 for guiding the steam

condensate D3 which has been separated through passage of the gas-liquid

separator 12 andthe steam trap 13 to the upper region ofthe re-evaporation tank

2. With these, there is realized a construction in which the passage steam S' with

an extremely small mixing ratio of steam condensate is supplied to a nozzle

portion (not shown) accommodated within the suction portion 4a of the steam

ejector 4. Incidentally, numeral 15 denotes a check valve 15 incorporated within

the communication passage 1-4.

[OO¿A] As shown in Fig.3 and Fig. 4, the check valve L0 incorporated within the

suction passage 9 comprises a gas-tightly integrated assembly of an outlet side

valve case 18 having a valve chamber 16 and an outflow passage 17 therein and

an approximately cylindrical inlet side valve case 21 having an inlet passage 19

and an annular va-Ive seat 23.

[OO¿ZI The valve chamber ]-6 houses therein a valve body 24 confrgwed. to be

seated on the valve seat 23 provided along an outer peripheral edge of a valve

opening 22 through face contact with the entire perimeter of the valve seat 23,

thereby to close the valve operrrng 22. The valve opening 22 opens up the inflow

passage L9 to the valve chamber L6. In the val.ve chamber 16 and between the

valve body 24 and the outlet side valve case 18, there is mounted a compression

coil spring 25 (an example of "urging means") for urging the valve body 24 to its

valve closing side.

[OO¿S] Further, in the valve chamber 16, there is provided a valve shaft 26 for

moving/guiding the valve body 24 along an X direction perpendicular to the

opening face of the valve opening 22. This valve shaft 26 is comprised of a pair of

bar-like portions projecting from opposed terminal ends of the valve body 24 to

extend straight along the passing d-irection (in this embodiment, the X direction) of

the fluid (in this embodiment, the re-evaporated steam FS).

[OO¿S] At a portion of the valve chamber 16 adjacent the outflow passage 17,

there is provid.ed a one-end shaft bearing 27 for supporting one terminaL end (the

upper terminal end in the illustration) of the valve shaft 26. with the one terminal

end being movâbLe along the X direction perpendicular to the opening face of the

valve opening 22. Inside the inflow passage 19, there is provided the other-end
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occur, with ie larger increase ratio in this large opening ratio range. [00451 Downwardly of the
pressure reducing valve 3, there are provided a gas-liquid separator 12 and a steam trap 1.3
integrated together for separating steam condensate from the inflow steam S to the pressure reducing
valve 3, .And, there is also provided a communication passage 14 for guiding the steam condensate
D$ which has been separated through passage of the gas-liquid separator 12 and the steam trap 13 to
the upper region of the re-evaporation tank 2. With these, there is realized a construction in which the
passage steam 5' with an extremely small mixing ratio of steam condensate is supplied to a nozzle 10
portion (not shown) accommodated within the suction portion 4a of the steam ejector 4. Incidentally,
numeral 15 denotes a check valve 15 incorporated within the communication passage 14. [00461 As
shown in Fig.3 and Fig, 4, the check valve 10 incorporated within the suction passage 9 comprises a
gas-tightly integrated assembly of an outlet side valve case 18 having a valve chamber 16 and an
outflow passage 17 therein and an approximately cylindrical inlet side valve case 21 having an inlet
passage 19 and an annular valve seat 23. [00471 The valve chamber 16 houses therein a valve body
24 configured to be seated on the valve seat 23 provided along an outer peripheral edge of a valve 20
opening 22 through face contact with the entire perimeter of the valve seat 23, thereby to close the
valve opening 22. The valve opening 22 opens up the inflow passage 19 to the valve chamber 16. In
the valve chamber 16 and between the valve body 24 and the outlet side valve case 18, there is
mounted. a. compression coil spring 25 (an example of "urging means") for urging the valve body 24 to
its 25valve closing side. [0048] Further, in the valve chamber 16, there is provided a. valve shaft 26 for
moving/guiding the valve body 24 along an X direction perpendicular to the opening face of the valve
opening 22. This valve shaft 26 is comprised of a pair of bar-like portions projecting from opposed
terminal ends of the valve body 24 to 30  extend straight along the passing direction (in this
embodiment, the X direction) of the fluid (in this embodiment, the re-evaporated steam FS), [0049] At a
portion of the valve chamber 16 adjacent the outflow passage 17, there is provided a one-end shaft
bearing 27 for supporting one terminal end (the upper terminal end in the illustration) of the valve shaft
26. with the one terminal 35end being movable along the X direction perpendicular to the opening face
of the valve opening 22. Inside the inflow passage 19, there is provided the other-end  
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shaft bearing 28 for supporting the other terminal end of the valve shaft 26 with
the other terminal end being slidable along the X direction.

[OO¡O] That is, with this check valve 10, basically, the valve opening 22 is kept

under the valve closed state (the conùition shown in Fig. 3) with the urging force of

the compression coil spring 25 and only when it is subjected to a predetermined

fl.uid inflow pressure, the valve body 24 is moved away from the valve seat 23 (to

the upper side in Fig. 3) against the urging force of the compression coil spring 25,

thus realizing a valve opened state (the condition shown in Fig. 4). Meanwhile,

the valve opened state shown in Fig. 4 is the condition of the Cv value of about

20%.

[OOff] The valve body 2{comprises an integral construction of a valve lid portion

29 projecting in the form of a flange along the radia-l direction of the valve shaft 26,

a flow rate controlling projecting portion 30 and the valve shafr,26. The flow rate

controlling projecting portion 30 controls the passing flow rate of the re-evaporated

steam FS by making the area of an annular gap (opening face) A1 formed between

the valve seat contacting portion of the valve body 24 (specif.cally the outer

peripheral portion of the bottom face of the valve lid portion 29) smaller than the

area of a gap (opening face) A2 formed between the valve seat contacting portion of
the valve body 24 and. the inner face of the valve opening 22, when the valve body

24 away from the valve seat 23.

[ooSz] The shape (specifically, the outer contour shape) of the flow rate

controlling projecting portion 30 is configured to obtain an inherent flow

characteristics (the inherent flow characteristics indicated by (d in Fig. 2) that an

increase ratio of the flow rate (r) associated with increase of a valve opening ratio
(d) is smaller in the small opening ratio range than in the large opening ratio

range. Referring more particularly to this shape of the flow rate controlling
projecting portion 30, a valve opening side half portion 30b has a sharper tapering

than a valve lid side half portion 30a so that the increase ratio of the area of the

gap A2 in the valve lid side haJf portion 30a (the upper half portion in the

illustratiorÐ is smaller than the increase ratio of the area of the gap A2 in the

valve opening side half portion gOb (the lower half portion in the illustration), in
accordance with an amount of upward movement of the valve body 24. More

specifically, the flow rate controlling projecting portion 30 has a semi-spherical or

approximately semi-spherical shape having symmetry (so-called rotational

symmetry) about the center axis of the opening face of the valve opening 22 (tn

this embodiment, about the axis along the X direction, about the axis of the valve
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shaft bearing 28 for supporting the other terminal end of the valve shaft 26 with the other terminal end
being slidable along the X direction. [0050] That is, with this check valve 10, basically, the valve
opening 22 is kept under the valve closed state (the condition shown in Fig. 3) with the urging force of
the compression coil spring 25 and only when it is subjected to a predetermined fluid inflow pressure,
the valve body 24 is moved away from the valve seat 23 (to the upper side in Fig. 3). against the
urging force of the compression coil spring 25, thus realizing a valve opened state (the condition
shown in Fig. 4). Meanwhile, the valve opened state shown in Fig, 4 is the condition of the Cv value of
about 1020%. [0051] The valve body 24 comprises an integral construction of a valve lid portion 29
projecting in the form of a. flange along the radial direction of the valve shaft 26,   flow rate controlling
projecting portion 30 and the valve shalt 26. The flow rate controlling projecting portion 30 controls the
passing flow rate of the re-evaporated steam FS by making the area of an annular gap (opening face)
Al formed between the valve seat contacting portion of the valve body 24 (specifically the outer
peripheral portion of the bottom face of the valve lid portion 29) smaller than the area of a gap
(opening face) A2 formed between the valve seat contacting portion of the valve body 24 and the inner
face of the valve opening 22, when the valve body 2024 away from the valve seat 23. [0052] The
shape (specifically, the outer contour shape) of the flow rate controlling projecting portion 30 is
configured to obtain an inherent flow characteristics (the inherent flow characteristics indicated by (c)
in. Fig. 2) that an increase ratio of the flow rate (r) associated with increase of a valve opening ratio (d)
is smaller in the small opening ratio range than in the large opening ratio range. Referring more
particularly to this shape of the flow rate controlling projecting portion 30, a valve opening side half
portion 30b has a sharper tapering than a valve lid side half portion. 30a so that the increase ratio of
the area of the gap A2 in the valve lid side half portion 30a (the upper half portion in the 30 illustration)
is smaller than the increase ratio of the area of the gap A2 in the valve opening side half portion 30b
(the lower half portion in the illustration), in accordance with an amount of upward movement of the
valve body 24. More specifically, the flow rate controlling projecting portion 30 has a semi-spherical or
approximately semi-spherical shape having symmetry (so-called rotational 35symmetry) about the
center axis of the opening face of the valve opening 22 (in this embodiment, about the axis along the X
direction, about the axis of the valve  shaft 26). 100531 Further, the outer diameter R1 of the valve lid
portion 29 side end of the flow rate controlling projecting portion 30 is made equal to the inner
diameter R2 of the inflow passage 19; and with chamfering of the inner peripheral edge of the valve
opening 22, the inner diameter R3 of the valve opening 22 is made slightly greater than the outer
diameter R1 of the valve lid portion 29 side end of the flow rate controlling projecting portion 30. With
these arrangements, in the course of movement of the valve body 24 toward the valve seat 23 prior to
it being seated on the valve seat 23, the flow rate controlling projecting portion 30 does not contact 10
the inner peripheral face of the valve opening 22 and does not contact the inner peripheral face of the
valve opening 22 or the inner peripheral face of the inflow passage 19. [0054] [Second Embodiment]
15In the above-described first embodiment, there was explained an 
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shaft 26).

[OOSa] Further, the outer diameter Rl of the valve Iid portion 29 side end of the

flow rate controlling projecting portion 30 is made equal to the inner diameter R2

of the inflow passage 19i and with chamfering of the inner peripheral edge of the

valve opening 22, the inner diameter R3 of the valve opening 22 is made slightly
greater than the outer diameter Rl of the valve lid portion 29 side end of the flow

rate controlling projecting portion 30. With these arrangements, in the course of

movement of the valve body 24 toward the valve seat 23 prior to it being seated on

the valve seat 23, the flow rate controlling projecting portion 30 does not contact

the inner peripheral face of the valve opening 22 and does not contact the inner

peripheral face of the valve opening 22 or the inner peripheral face of the infl.ow

passage 19.

[oos¿] [second Embodiment]

In the above-described first embodiment, there was explained an

exemplary arrangement in which the valve opening ratio of the pressure reducing

valve 3 is adjusted in accordance with the pressure of the steam present on the

downstream side of the steam ejector 4 in the steam supply passage 1. Instead, it
may be arranged such that the valve opening ratio of the pressure reducing valve

3 is adjusted in accordance with the pressure of the re-evaporated steam FS inside

the re-evaporation tank 2.

[OoSS] In this embodiment, as shown in Fig. 5, a pressure senso S2 for detecting

the pressure of the re-evaporated steam FS inside the re-evaporation tank 2 is

provided in this re-evaporation tank 2, and also this pressure sensor 32 is

electrically connected to the pressrue reducing valve 3, so that the valve opening

ratio of the pressure reducing valve 3 is adjusted such that the pressure of the

re'evaporated steam FS inside the re'evaporation tant 2 may obtain a

predetermined value in accordance with the detection value of the pressure sensor

32.

[OOS0] Incidentally, the rest of the construction is same as that explained above

in the foregoing embodiment. Therefore, the same construction portions are

denoted with the same reference numerals or marks used in the first embodiment

and discussion thereof will be omitted.

looszl [rnir¿ Embodiment]

In the above'described first embodiment, there was explained an

10

15

20

25

30

35

t4

exemplary arrangement in which the valve opening ratio of the pressure reducing valve 3 is adjusted in
accordance with the pressure of the steam present on the downstream side of the steam ejector 4 in
the steam supply passage 1 Instead, it may be arranged such that the valve opening ratio of the
pressure reducing valve 20  3 is adjusted in accordance with the pressure of the re-evaporated steam
FS inside the re-evaporation tank 2. [0055] In this embodiment, as shown in Fig. 5, a pressure sensor
32 for detecting the pressure of the re-evaporated steam FS inside the re-evaporation tank 2 is
provided in this re-evaporation tank 2, and also this pressure sensor 32 is electrically connected to the
pressure reducing valve 3, so that the valve opening ratio of the pressure reducing valve 3 is adjusted
such that the pressure of the re-evaporated steam FS inside the re-evaporation tank 2 may obtain a
predetermined value in accordance with the detection value of the pressure sensor 32. 30[00561
Incidentally, the rest of the construction is same as that explained above in he foregoing embodiment.
Therefore, the same construction portions are denoted with the same reference numerals or marks
used in the first embodiment and discussion thereof will be omitted. 35[0057] [Third Embodiment] In
the above-described first embodiment, there was explained an  exemplary arrangement in which the
valve opening ratio of the pressure reducing valve 3 is adjusted in accordance with the pressure of the
steam present on the downstream side of the steam ejector 4 in the steam supply passage 1, Instead,
it may be arranged such that the valve opening ratio of the pressure reducing valve 3 is adjusted in
accordance with the pressure of the passage steam S' past the pressure reducing valve. 1100581 In
this embodiment, as shown in Fig. 6, a pressure sensor 33 for detecting the pressure of the passage
steam 8' past the pressure reducing valve 3 is provided between the pressure reducing valve 3 and.
the steam ejector 2 in the steam supply passage I, and also this pressure sensor 33 is electrically
connected to the pressure reducing valve 3, so that the valve opening ratio of the pressure reducing
valve 3 is adjusted such that the pressure of the re-evaporated steam FS within the re-evaporation
tank 2 may obtain a predetermined value in accordance with the detection value of the pressure
sensor 3& 15[0059] Incidentally, the rest of the construction is same as that explained above in the
foregoing embodiment. Therefore, the same construction portions are denoted with the same
reference numerals or marks used in the first embodiment and discussion thereof will be omitted.
20I0060] [Other Embodiments]         In the foregoing respective embodiments, there were explained
exemplary arrangements wherein the valve opening ratio of the pressure reducing valve 3 is adjusted
in accordance with the detection value of the pressure sensors 11, 32, 33. Instead, for instance, as
shown in Fig. 7, it may be arranged such that the valve 25  opening ratio of the pressure reducing
valve 3 is adjusted mechanically in accordance with a pilot pressure through a pilot pipe 34. [0061.1 In
the foregoing respective embodiments, there were explained exemplary arrangements wherein the
valve opening ratio of the pressure reducing valve 3 is 
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exemplary arrangement in which the valve opening ratio of the pressure reducing

valve 3 is adjusted in accordance with the pressure of the steam present on the

downstream side of the steam ejector 4 in the steam supply passage 1. Instead, it
may be arranged such that the valve opening ratio of the pressure reducing valve

3 is adjusted in accordance with the pressure of the passage steam S' past the

pressure reducing va-lve.

IOOS8] In this embodiment, as shown in Fig. 6, a pressure sensor 33 for detecting

the pressure ofthe passage steam S'past the pressure reducingvalve 3 is provided

between the pressure reducing valve 3 and the steam ejector 2 in the steam supply

passage 1, and also this pressure sensor 33 is electrically connected to the pressure

reducing valve 3, so that the valve opening ratio of the pressure reducing valve 3 is

adjusted such that the pressure of the re-evaporated steam FS within the

re'evaporation tank 2 may obtain a predetermined value in accordance with the

detection value ofthe pressure sensor 33

IOOSS] Incidentally, the rest of the construction is same as that explained above

in the foregoing embodiment. Therefore, the same construction portions are

denoted with the same reference numerals or marks used in the first embodiment

and discussion thereof wiII be omitted.

[ooao] [OtherEmbodimentsl
In the foregoing respective embodiments, there \Mere explained exemplary

arrangements wherein the valve opening ratio of the pressure reducing valve 3 is

adjusted in accordance with the detection vaLue of the pressure sensors 11, 32, 33.

Instead, for instance, as shown in Fig. 7, it may be arranged such that the valve

opening ratio of the pressure reducing valve 3 is adjusted mechanically in
accordance with a pilot pressure through a pilot pipe 34.

[OOef] In the foregoing respective embodiments, there were ex¡lì.ained exemplary

arrangements wherein the vaLve opening ratio of the pressure reducing valve 3 is

adjusted in accordance with the detection value of the pressure sensors 11, 32, 33.

Instead, as the pressure and the temperature of saturated steam exhibit a

predetermined relationship with each other, a temperature sensor may be

provided instead of a pressure sensor, so that the valve opening ratio of the

pressure reducing valve 3 is adjusted in accordance with a detection value of the

temperature sensor.

IOOAZ] In the foregoing respective embodiments, there was explained the

exemplary arrangement wherein the valve is provided with the inherent flow
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adjusted in accordance with the detection value of the pressure sensors 11, 32, 33. 30 Instead, as the
pressure and. the temperature of saturated steam exhibit a predetermined relationship with each
other, a temperature sensor may be provided instead of a pressure sensor, so that the valve opening
ratio of the pressure reducing valve 3 is adjusted in accordance with a detection value of the
temperature sensor. 3510062] In the foregoing respective embodiments, there was explained the
exempla*, arrangement wherein the valve is provided with the inherent flow  characteristics that the
increase ratio of the flow rate tr) associated with increase of its valve opening ratio (d) is rendered
smaller in the small opening ratio range than in the large opening ratio range (the inherent flow
characteristics indicated by (c) in Pig. 2). Instead, the check valve 3 may be provided with an inherent
flow characteristics that the increase ratio of the flow rate (r) associated with increase of its valve
opening ratio (d) is rendered equivalent in the small opening ratio range with small valve opening
ratios (d) and in the large opening ratio range with large valve opening ratios (d) (the inherent flow
characteristics indicated by (b) in Fig. 2). 10100631 The specific arrangements such as the shape of
the flow rate controlling projecting- portion 30 is not limited, to the semi-spherical, or approximately
semi-spherical shape described above, but may be a conical shape, a truncated conical shape, an
angular cone shape or a truncated angular conical shape, etc. so as to obtain any desired inherent
flow characteristics, [0064] In the foregoing respective embodiments, there was explained an
exemplary arrangement wherein the urging means of the check valve 10 is a compression coil spring
25. Instead, this may be comprised of an elastic body of rubber or the like or a valve structure using
gravity as the urging force, etc. [00651 In the foregoing respective embodiments, in order to realize the
20 arrangement wherein the flow rate controlling projecting portion 30 does not contact the inner
peripheral face of the valve opening 22 or the inner peripheral. face of the valve seat 23 or the inflow
passage 19 in the course of movement of the valve body 24 toward the valve seat 23 until it is seated
on this valve seat 23, the outer diameter Ri of the valve lid portion 26 side end of the flow rate
controlling projecting portion 30 is rendered equal to the inner diameter 112 of the inflow passage 19
and the inner peripheral edge of the valve opening 22 is chamfered for rendering the inner diameter
113 of the valve opening 22 slightly larger than the outer diameter R1 of the valve lid portion 26 side
end of the flow rate controlling projecting portion 30. Instead of this, the outer diameter RI of the valve
lid portion 29 side end of the flow rate controlling projecting portion 30 may be set smaller than the
inner diameter R2 of the inflow passage 19 and the inner diameter 113 of the valve opening 22.
Industrial Applicability 35100661 The present invention may be suitably used in various plants or
facilities having a steam-using device,  Description of Referenrr, Marks/Numerals 
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characteristics that the increase ratio of the flow rate (r) associated with increase

of its valve opening ratio (Ð is rendered smaller in the small opening ratio range

than in the large opening ratio range (the inherent flow characteristics indicated

bv (c) in Fig. 2). Instead, the check valve 3 may be provided with an inherent flow

characteristics that the increase ratio of the flow rate (r) associated with increase

of its valve opening ratio (Ð is rendered equivalent in the small opening ratio
range with small valve opening ratios (d) an¿ in the large opening ratio range with
large valve opening ratios (Ð (tfre inherent flow characteristics indicated bv (b) in
Fig.2).

IOO6SI The specifi.c arrangements such as the shape of the flow rate controlling
projecting portion 30 is not limited to the semi-spherical or approximately

semi-spherical shape described above, but may be a conical shape, a truncated
conical shape, an angular cone shape or a truncated angular conical shape, etc. so

as to obtain any desired inherent flow characteristics,

[OOA+I In the foregoing respective embodiments, there was explained an

exemplary arrangement wherein the urging means of the check vaLve 10 is a
compression coil spring 25. Instead, this may be comprised of an elastic body of
rubber or the like or a va-lve structure using graviW as the urging force, etc.

IOOAS] In the foregoing respective embodiments, in order to realize the

arrangement wherein the flow rate controlling projecting portion 30 does not

contact the inner perþheral face of the valve opening 22 or the inner peripheral

face of the valve seat 23 or the infl.ow passage 19 in the course of movement of the

valve body 24 toward the valve seat 23 until it is seated on this valve seat 23, the

outer diameter Rl of the valve lid portion 26 side end of the flow rate controlling
projecting portion 30 is rendered equal to the inner diameter R2 of the inflow
passage 19 and the inner peripheral edge of the valve opening 22 is chamfered for
rendering the inner diameter R3 of the valve opening 22 slightly larger than the

outer diameter Rl of the valve lid portion 26 side end of the flow rate controlling
projecting portion 30. Instead of this, the outer diameter Rl of the valve lid
portion 29 side end of the flow rate controlling projecting portion 30 may be set

smaller than the inner diameter R2 of the inflow passage 19 and the inner
diameter RB of the valve opening 22.

Industrial Applicability

[OOG6] The present invention may be suitably used in various plants or facilities

having a steam-using device.
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[0061 1steam supply passage 2re-evaporation tank 3pressure reducing valve 4steam ejector
4asuction portion        suction passage 10check valve I022valve opening 24valve body 25urging
means 26valve shaft 30flow rate controlling projecting portion 15steam 5'passage steam through
pressure reducing valve FSre-evaporated, steam MS mixed steam valve opening ratio 90flow rate 



Description of Reference lVfarks/ÀIume¡als

looez] 1 steam supply passage

2 re-evaporationtank

3 pressure reducing valve

4 steam ejector

4a suctionportion

I suetionpâssage

10 check valve

22 valve opening

24 valve body

26 urgingm€ans

26 valve sha-ft

30 flow rate controlJing projecting portion

S steam

S' passage steam through pressure reducing valve

FS re'evaporated steam

MS mi:red steam

d valve openingratio

r flow rate

A1 gap

A2 gap

10

Algap A2gap 30  Claims [claim ii A steam supply system wherein:        a steam supply passage
incorporates a pressure reducing valve and the passage further incorporates a steam ejector
downstream of the pressure reducing valve;        a suction portion of the steam ejector is connected to
a re-evaporation tank for re-evaporating steam condensate via a suction passage;               passage
steam of the pressure reducing valve is used as a driving steam 10for the steam ejector;
re-evaporated steam within the re-evaporation tank is suctioned by the steam ejector to be mixed with
the passage steam:        the suction passage incorporates a check valve for preventing reverse flow of
steam to the re-evaporation tank; 15the valve opening ratio of the pressure reducing valve is adjusted
in accordance with the temperature or pressure of steam on the downstream side of the steam ejector;
and        the check valve has an inherent flow characteristics that an increase ratio of a flow rate
associated with increase of its valve opening ratio is equivalent 20 between a small opening ratio
range with small valve opening ratios and a large opening ratio range with large valve opening ratios
or an inherent flow characteristics that the increase ratio is smaller in the small opening ratio range
than in the large opening ratio range. 95[claim 2]A steam supply system wherein,        a steam supply
passage incorporates a pressure reducing valve find the passage further incorporates a steam ejector
downstream of the pressure reducing valve; 



5

Cleims

lclaim 1] A steam supply system wherein:

a steam supply passage incorporates a pressure reducing valve and the

passage further incorporates a steam ejector downstream of the pressure reducing

valvei

a suction portion ofthe steam ejector is connected to a re-evaporation tank
for re-evaporating steam condensate via a suction passagel

passage steam of the pressure reducing valve is used as a driving steam

for the steam ejectori

re-evaporated steam within the re-evaporation tank is suctioned by the

steam ejector to be mixed with the passage steaml

the suction passage incorporates a check valve for preventing reverse

flow of steam to the re-evaporation tanki
the valve opening ratio of the pressure reducing valve is adjusted in

accordance with the temperature or pressure of steam on the downstream side of

the steam ejectori and

the check valve has an inherent flow characteristics that an increase ratio

of a flow rate associated with increase of its valve opening ratio is equivalent

between a small opening ratio range with small valve opening ratios and a large

opening ratio range with large valve opening ratios or an inherent flow

characteristics that the increase ratio is sma-Ller in the small opening ratio range

than in the large opening ratio range.

lclaim 2] A steam supply system wherein:

a steam supply passage incorporates a pressure reducing valve and the

passage further incorporates a steam ejector downstream of the pressure reducing

valvei

a suction portion ofthe steam ejector is connected to a re-evaporation tank
for re-evaporating steam condensate via a suction passagei

passage steam of the pressure reducing valve is used as a dliving steam

for the steam ejectori

re-evaporated steam within the re-evaporation tank is suctioned by the

steam ejector to be mixed with the passage steaml

the suction passage incorporates a check valve for preventing reverse flow

of steam to the re'evaporation tank;
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a suction portion of the steam ejector is connected to a re-evaporation tank 30for re-evaporating steam
condensate via a suction passage;        passage steam of the pressure reducing valve is used as a
driving steam for the steam ejector; re-evaporated steam within there-evaporationis suctioned by the
steam ejector to be mixed with the. passage steam:        the suction passage incorporates a check
valve for preventing  reverse flow of steam to the re-evaporation tank;           the valve opening ratio of
the pressure reducing valve is adjusted in accordance with the temperature or pressure of passage
steam past the pressure reducing valve; and        the check valve has an inherent flow characteristics
that an increase ratio of a flow rate associated with increase of its valve opening ratio is equivalent
between a small opening ratio range with small valve opening ratios and a large opening ratio range
with large valve opening ratios or an inherent flow characteristics that the increase ratio is smaller in
small opening ratio range than in the large opening ratio range. 10 [claim 31A steam supply system
wherein        a steam supply passage incorporates a pressure reducing valve and the passage further
incorporates a steam ejector downstream of the pressure reducing valve; 15a suction portion of the
steam ejector connected to a re-evaporation tank for re-evaporating steam condensate via a suction
passage;        passage steam of the pressure reducing valve is used as a driving steam for the steam
ejector;               re-evaporated steam within the re-evaporation tank is suctioned by the 20steam
ejector to be mixed with the passage steam:        the suction passage incorporates a check valve for
preventing reverse flow of steam to the re-evaporation tank;            the valve opening ratio of the
pressure reducing valve is adjusted m accordance with the temperature or pressure of the
re-evaporated steam inside 25the re-evaporation tank: and 
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the valve opening ratio of the pressure reducing valve is adjusted in
accordance with the temperature or pressure of passage steam past the pressure

reducing valvei and

the check valve has an inherent flow characteristics that an increase ratio

of a flow rate associated with increase of its valve opening ratio is equivalent

between a small opening ratio range with small valve opening ratios and a large

opening ratio range with large valve opening ratios or an inherent flow

characteristics that the increase ratio is smaller in the small opening ratio range

than in the large opening ratio range.

lclaim 3] A steam supply system wherein:

a steam supply passage incorporates a pressure reducing valve and the

passage further incorporates a steam ejector downstream of the pressure reducing

valvei

a suction portion ofthe steam ejector is connected to a re'evaporation tank
for re-evaporating steam condensate via a suction passagei

passage steam of the pressure reducing valve is used as a driving steam

for the steam ejectori

re-evaporated steam within the re-evaporation tank is suctioned by the

steam ejector to be mixed with the passage steam:

the suction passage incorporates a check valve for preventing reverse flow

of steam to the re-evaporation tank;

the va-Ive opening ratio of the pressure reducing valve is adjusted in
accordance with the temperature o pressure of the re-evaporated steam inside

the re-evaporation tank; and

the check valve has an inherent flow characteristics that an increase ratio

of a flow rate associated with increase of its valve opening ratio is equivalent

between a small opening ratio range with small valve opening ratios and a large

opening ratio range with large valve opening ratios or an inherent flow

characteristics that the increase ratio is smaller in the small opening ratio range

than in the large opening ratio range.

lclaim 4] A check valve for use in the steam supply system

according to any one of cLaims L-3, the check valve comprising:

a valve body configured to be seated on an annular valve seat provided

along an outer peripheral edge of a valve opening through face contact with the
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the check valve has an inherent flow charecferistics that an increase ratio of a flow rate associated
with increase of its valve opening ratio is equivalent between a small opening ratio range with small
valve opening ratios and a large opening ratio range with large valve opening ratios or an inherent flow
30characteristics that the increase ratio is smaller in the small opening ratio range than in the large
opening ratio range. [claim 41A check valve for use in the steam supply system according to any one
of claims 1-3, the check valve comprising: 35a valve body configured to be seated on an annular valve
seat provided along an outer peripheral edge of a valve opening through face contact with the entire
perimeter of the valve seat, thereby to close the valve opening;        an urging means for providing an
urging force for urging the valve body to a valve closing side; and        said valve opening being
opened as the valve body moves away from the valve seat against the urging force of the urging
means in response to a pressure of fluid entering the valve opening;        on the valve opening side of
the valve body, there is provided a flow rate controlling projecting portion for controlling passing flow
rate of the fluid in such a manner as to keep the area of a gap formed between a valve seat contacting
10  portion of the valve body and an inner face of the valve opening smaller than the area of a gap
formed between the valve seat contacting portion of the valve body and the valve seat when the valve
body moves away from the valve seat; and        said fluid rate controlling projecting portion has an
outer contour configured to obtain said inherent flow characteristics. 15 [claim 51The check valve
according to claim 4, wherein:        a valve shaft is provided for moving/guiding the valve body alon
direction perpendicular to the opening face of the valve opening; and           the flow rate controlling
projecting portion has a shape having symmetry 20or approximate symmetly about a center axis of the
opening face of the valve 
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entire perimeter of the va-lve seat, thereby to close the valve openingl

an urging means for providing an urging force for urging the valve body to

a valve closing sidei and

said valve opening being opened as the valve body moves away from the

valve seat against the urging force of the urging means in response to a pressure

of fluid entering the valve openingi

on the valve opening side of the valve body, there is provided a flow rate

controlling projecting portion for controlling passing flow rate of the fluid in such a

manner as to keep the area of a gap formed between a valve seat contacting

portion of the valve body and an inner face of the valve opening smaller than the

area of a gap formed between the valve seat contacting portion of the valve body

and the valve seat when the valve body moves away from the valve seati and

said fluid rate controlling projecting portion has an outer contour

configured to obtain said inherent flow characteristics.

[claim 5] The check valve accord.ing to claim 4, wherein:

a valve shaft is provided for moving/guiding the valve body along the

direction perpendicular to the opening face of the valve openingi and

the flow rate controlling projecting portion has a shape having symmetry

or approximate symmetry about a center axis of the opening face of the valve

opening.

lclaim 6] The check va-lve according to claim 4 or 5, wherein the flow

rate controlling projecting portion has such an outer contour that in the process of

movement of the valve body toward the valve seat until it is seated on the valve

seat, the flow rate controlling projecting portion does not contact the inner
peripheral face of the valve opening or the valve seat.
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opening, [claim 61The check valve according to claim 4 or 5, wherein the flow rate controlling
projecting portion has such an outer contour that in the process of 25  movement of the valve body
toward the valve seat until it is seated on the valve seat, the flow rate controlling projecting portion
does not contact the inner peripheral face of the valve opening or the valve seat. 


