STEAM SUPPLY SYSTEM AND CHECK VALVE FOR USE THEREIN SPECIFICATION Technical
Field [0001.1 The presentinvention 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 iSSddiAdGeP Rl eSXEPbMBNDEHEGK réAdvdp b RN ddt Bbidensate 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-gvaporationmtank (Bee, e.g. Patent Document '1
identified below), [0003] Namely, this steam supply system is configured to achieve energy saving of
the entire plapt such a.s a steam plant by feeding re-evaporated steam present 25inside the
re-evaporatio% 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 all@séhgicplik!hassage of re-cvaporated striain for immediate realization of a valve
closed state leads footaliahile: preventionaiidMing aow, dhecheskonalveshoofposatetyinethe 30 suction
passage is provideg with.sweh-inbesent flewecharaeateristics dhatam inarrasd ratieofladflow rate

associated with. ingrgase \pafl{;[asfaéa&ggtggl%mng 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 @SHV@ disc-like valve lid portion 42 whose face 42a en the side of a valve
opening 41. is prO\/{iw]aS Gofimtrfaowlivieateoviing, to a known steam supply system of the

above-noted type, a steam supply passage incorporates a pressure reducing valve
15 and the passage further incorporates a steam ejector downstream of the pressure
reducing valve. A suction portion of the steam ejector is connected fo 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. In operation, re-evaporated steam within the re-evaporation tank
20 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 (see, e.g. Patent Document 1 identified below).
[0003] Namely, this steam supply system is configured to achieve energy saving
of the entire plant such as a steam plant by feeding re-evaporated steam present
26 inside the re-evaporation tank to the steam-using device through the suction
function of the steam ejector incorporated in the steam supply passage.
[0004] And, in the conventional technique, as an arrangement of allowing quick
passage of re-evaporated steam for immediate realization of a valve closed state
leads to reliable prevention of reverse flow, the check valve incorporated in the
30 suction passage is provided with such inherent flow 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 inberent flow
characteristics indicated by (a) in Fig. 2). For example, the valve is configured as
35 shown in Fig. 8 in which a valve body 43 has a disc-like valve lid portion 42 whose
face 42a on the side of a valve opening 41 is provided as a flat face. Meanwhile,



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 contactingnpariibd4thiznotes periphbapedige ohahettemdBcdeddtesf tine walla lipkd)gd, the
vaive body 45 a1k ifia. 8 WAEHKal % RAAL AR APEamGae Minknalasee Afhe gk asieaR.f he

fluid. Hence, ow rate of luid Is determined by the area of the annular gap Al at the
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response to jncrease in the valve opening ratio. Hence, the check valve has the inherent flow
characteristi¢8’8f the type shown by (a) of Fig. 2. [0006] Incidentally, in recent years, there are growing
concurrent 8805¥orl G ertheckntdne smentahahesgyigaliny effestiatitrewitiok pleveteotigh
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through adjustment of opening ratio of the .pressure reduging valve, Prior Ait. Document 30Ratent
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system, when the suction pressure of stgam ejector is kept fairly low through adjustment of the
valve openiri%j%%c?y&etﬁgd&%:é rgl)?g E(E:f%;g valve for the purpose of effective utilization of the
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P 25g " 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

30 Patent Document
[0007] Patent Document 1: Japanese Unexamined Patent Application
Publication No. 2007-332859

Summary of the Invention
35 Problems to be Solved by Invention
[0008] However, with the conventional steam supply system described above,



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 bysthee3flstectinodjecibrda@ipoededvih the passagesiesige hasthkesitdhoreptishage
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increase ratigrofgibe fleusiate i%éﬁ@ﬂ?f mibe smalineningoatiofangsal the ateakiyalves ihe
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openipg 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
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;

25 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

30 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 steam on the downstream side of

35 the steam ejector; and
the check valve has an inherent flow characteristics that an increase ratio



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 ratiofangbaf thecheskevalvd deshrihesabkeovef teneglvie theldrge wpenisgoqtiiviange where
no chatterin it i ' ' - ) uickly,
thus aloning Sl e T o
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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[@GtdhmMaectdy, davenstiermtofthe phessude satdbeihgraugemend, suctiompantisonof the
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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 [0013] 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

25 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:.
[0014] 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.

[0015] 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

35 maintenance cost of the system.

[0016] According to the second characterizing feature of the present invention,



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
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no chatterln% f&% alr(r)lot%ctﬁéli' é%ﬁ’,%%%f?a%f)% %ggje{;with a large amount of re-evaporated steam quickly,
the valve opening ratio of the pressure reducing valve is adjusted in

accordance with the temperature or pressure of passage steam past the pressure

15 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

20 characteristics that the increase ratio is smaller in the small opening ratio range
than in the large opening ratio range.
[0017] 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 is 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.

35 [0019] Hence, in the above-described arrangement of adjusting the valve opening
ratio of the pressure reducing valve in accordance with the temperature or



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
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body or valve seat of the check valve. As a result, it is also possible to reduce the
15 maintenance 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
20 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;
25 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 valve opening ratio of the pressure reducing valve is adjusted in
30 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
35 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



[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

temperaturftgfapfqzﬁ%@%é%%ﬁgjﬁﬁ%gqggﬁ%ﬁt@qm inside .the re-ivapogation tanﬁ, the t(f]r?]pehrature or
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through face contact with the entire Perlmeter,of the valve seat, thereby to.close I%rhe v%lve Ic][):[:)enlng;
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] 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 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

25 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.

[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

30 body 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 check valve comprising:
a valve body configured to be seated on an annular valve seat provided

35 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 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 formedhetweeisths YabiA Eeat LOMASIROPREIRT afthag/alvevhody mil, the valve
seat when the valve body moyes away from the valve seat; and said fluid rate controlling
projecting p(?rtY Stk }f{gtﬁ]éxebgﬁ\t%ur configured. to obtain said inherent flow Characteristics. [00291
According to the abeaeddeatyibepeaira hememprnprogriiiy tialvalbedyomprenmtasdresthehseated
on an annulgiyalve seakbRiavidas alepm aTRuteseiiphesal edasnakay abs openitodaisghiace
contagt with t?ﬁ eratire é)erim% er of hgov%lvenseat, thereby to dose the valve opening, the inherent flow
chara2teristis é“pr&‘hd"é%“ﬁy e SulE CSMOL of the flow rate controlling projecting portion formed on

the valve opening site dhenealesensaiys Bidearbideronlin o fvgiheacctp RisridefbiBowe adensured
at the time oforainsilclpsig;duiang hobe dadecastiaasl Hapesing flalve srajfadnidetiddpetidnaof the

valve body and the entir rimetgr of the apnular va t; inherent f €S can be
achieved un%arliﬂgrs?asb?go c%%%?tiot&rl\em e%e\?ve[éiI 13U &%ge&rr%&%hoﬂ%%%%%%% T@egﬁ‘ifth
characterizip¥tigu e sheneadradebimrbionipravdacef thavgbrmoncsingnmaienhaméhtng the
fourthocharagtesiziic fgafermeddseingta this fealuseseat cantabtinshafttispalitiedvidre body
moving/ gumgggﬁ%"%ﬁ%%%% Wﬁgﬁ {RE PURRIBSHRSIRSAIGUIAL R Sbe QRN fage of e valve

opening; an the flow rate controlling projecting portion has a shapegavmg symmetry or

approximate symmetaichoBuih dabeeCaRrOiRE GHOMH REcPBFHOR VAR G [9B'%E) ACBLPENhg to
the above-demﬂgadgdrtangﬁaiﬁrﬁai&ﬁﬂheitdmpﬂﬁ&Mdﬂmeiwﬁhze shaft for moving/guiding the valve
body along g sipctionpaspendicular 9,39the.APARING fAsa:RIdhR XAIVE qpeniREP ¢ffectiyrly cause

this movement of the valve body with the inflow pressure of the fluid. )
15 ody configured toybe seated on ar? 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, 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,

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

30 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.

[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

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

valve body with the inflow pressure of the fluid.



[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 WegsHPiINgJRERAAed-o mgrfﬁénga@étieaﬁtﬁmgsm&t ribgLRertiensohthaplye shaft
or the connecting portion between the valve shaft and the%z)a_v bgg%l%?tje to dls%acemgnt of the valve
0

body from thEdSPOGe MR YRR AL SYSRBP the AEINA B St the
predetermined:petésraras of e dyemainfairecof fdreaviolvg peeinthef when[to3spimecbsikzhmoves
characterizing fgatyte ofithe REesgat-Mantiamprayidas apatiapamentsytableifey iRpleATRsting the
fourthﬁr fifth characterf%fﬁaﬁe Accgri?in tq this f tureé. tai Itlgﬁ flllc%lv(\]/l ratg con r(%léiplgiproéecting
portiofl has SUERAEM 0ltet tortd {HR iV BiSPe S8 bR USSR e ygﬁ/e dody Qwarant%e valve
seat until it ipssatewithheiizeticeaf thie fluid inftoronnestingeprojbotig vorgdhe deshitBokontact
the inner peripbgsaléacp.aithalvaly elePrTiog ditbeia\if seatl(@@351 According to the
above-descriid A aRIsmIent: LisPpesiif o auent oS hiEhes Shosniaslbepyesi e dud
controlling projecting ortion ;mé theﬁnner peripheral ace ot the vane opening and the valve seat in
association Wi heing prosiss tnbsinterfeeingperiiens syehnmEbeutEPRud BE R Bemeatithe 25
contnalling prRiRAIiBEAFOBiOthel beuataten it fopassibleicmsties vatkictbaindhe decwrdey biotyid rate
control assogiated with such cha iR.th ten h id.cantrolli rqject

portion. Brie(f‘:1 ezé:u&‘?f‘?ribi |£§%%efllnlg r%%viﬂles gtf]fogé%?ﬁ%% ﬁﬁg g %%allﬂ%s%%ig%%%l H%grr&s%&c?vﬁ%a first
embodimentcapEssiehihe mprg ek af the valyg bade, $th5h %Wﬁéﬁé@éﬁ%ﬂ?ﬁe&é‘m@éﬁ?ﬁe valve
opening ratieanddhadlavaiate dbaLchagkp@tiee] of time. [Fig. 3] (a) is a vertical section showing a

vawe closecrsla1or it Sspl NG IHRARaNAWSH YRy AlURCiA AR AL (B) 1 2
vertical section showing a valve opened state of the check valve, (%) Ii aﬂ enlarge V|e\t4v of principal
portidfs, ~ arrangement suitable for implementing the fourth or fifth characterzing fe

ature.
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, the flow rate controlling projecting portion does not
20 contact the inner peripheral face of the valve opening or the valve seat.
[0035] 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
30 [0036] [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
35 valve, (b) is an enlarged view of principal portions,
[Fig. 4] (a) is a vertical section showing a valve opened state of the check



[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 usg ie<(pisamrtisinga el isuebraTm sieapaiashdn which a check valve 3 is incorporated
in a steam supply p for supplying stea .Sg%n this,embodiment, an intermediate, pressure or a
low pressure steam) @lgilé%%gﬂ%gggﬁ%gltr%ﬁ & , SndR t%esg%ggan %IL%)[()) ylrﬁlzfsrléca(de%ﬁ?a
steam ejectoPl44oyry rayé wnstream of a pressure reducing valve 3. 1 Numeral 2

' taamiseemporarstban f duci lve 3. 20[0038 |

denotes a re-evaporglign 831k forsasevaneatife A ataaicengenshieDirindhib aibedinaenhdigh

tempeéature Ssttggtm Songensate ]%enerated from a steam having a higher pressure than the steam S).
To this re-evapor%l]tlorP%Xk %, ere is connected a steam condensate inflow passage 5 for introducing

the steam condensal&Bi. Toitha rwetTagEppstireT s RhowiRg ey d6Fhen P rabrOmpRFofsthe
connected agieam faisionsateslisgharge passage 6 for discharging the steam condensate D2 after

re-evaporation. Furthes, thesteam, co dgglsgégldigg&%getgﬁ%ﬁ%e G INGRROMIES £ SIGRM fiar 7-

[00391 And, the upper]I%f/er region_of the re-evaporation connected to a suction portion 4a of
the steam ejéeyenlRA s@l&f&‘f?&gga S hyaHical seeiroTopARE S B RdBRruaned stated valve
10 for@heckirg exersetitawbflstekalodhe 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 Modes of Embodying the Invention

[0037] [First Embodiment]
Fig. 1 shows a schematic diagram of a steam supply system for use in a

15 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 valve 3.

20 [0038] 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 D1. 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 6 incorporates a steam trap 7.

[0039] 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

30 passage 9 incorporates a check valve 10 for checking reverse flow of steam to the
re-evaporation tank 2.

[0040] 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

35 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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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

thz |oresswrf|a [easdr %&gﬁeﬁxafyﬁ@smﬁrm% \Vhemife dhinyadve gﬁ@éﬂ%daﬁbt@@hﬁi&éﬁssure
reducing valve is adjisted according to the tempegature or pressure of the,steam present downstream
o he coeam SR M e Ao G S S R LB
provided wittPassigserent o, didsaptiensuce @espindrens fidw cRaraureiEadyGHCERYDLY (B3N Fig.
2) that an inciRasedAllp ebihrdRd rafectKin thisrershasintent, thdlow aieopesliigierdiciviake))
associated with, Ingteasen. he vajve ‘Z’P%’ X 'E%%'é’d(%x(tﬂsd’s"i‘h’g AReaing o Jalo PRFEd. A AN
amount of mbvement of a vaive ‘60(¥y 4) may be equivalent in & small opening ratio range with small

valve openinBtRsa95ea Al i RERIEBPEMEg RIS rdRgRCiATY 8% WiibePo g tae PGS 86 HSerent
flow characteristisargheinberentdle w-chapietef istictmigsticane vy {e)rrtfdg a2y shatethin ineseasef ratio is

e G PO LD Ll e o 0 R e
employed. [084e|RERAAARPSERE M@@?n%@%éfc%meeﬂéﬁ%&ﬁﬂgtme LA PN valve.
Spedifically, thissvajeid)is expressed by the following formula. Cv = Qr (G/ A p) 25Q: flow rate (gal
ey, Wi o D e e A e
ir?/heren’t flowgérgéa?%%z&%ﬁ%%?ﬁﬁhépé‘ﬁ Hﬁﬁtﬁg§mlféﬁwffﬁ% pﬁ%ﬂ%ﬁ%%ﬁh‘%}gﬁﬁg&) than
in the large dperengeratiticaniyeh¢Hfiominite(adfustdhke dohoditedateadbredrsteatbbifitiersni@ier
increase ratiq 0§ SMaleRENNARAIRFEAS Al the GARRK yKEnEOrABes @I vy SRiRCHYElization
of an, extremely small amount of re-eyaporated steam FS under a caongdition of no chattering occurring
i the Eheck VAN EEGSEH B P hAOE S A T LA, B BB G adped
with for its passalj@jrethegargéopengegriiiosaadievalverepenohatteting sad 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
20 the instant embodiment, the check valve having the arrangement of the latter
inherent flow characteristics is employed.
[0043] Incidentally, the Cv value is a numerical value representing the capacity
of the valve. Specifically, this value is expressed by the following formula.
Cv=QJ (G/Ap)
25 Q: flow rate (gal (US)/min)
G: specific weight
Ap: differential pressure (1 Ibf/in?)
[0044] Namely, in this steam supply system, with using, as the check valve 10
incorporated within the suction passage 9, one having the inherent flow
30 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
35 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 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

passagff Ste%E‘&@E,W%&@&Hﬁé@??ﬁlﬁf@ﬁﬂéﬁ%@i@ﬁﬁﬁﬁ@@ﬁb@ﬁn@rtgﬂéﬁtﬁr'@rﬂgépIO|ied toa nOZZ|||e 10
portion (not accommodated within the suction pertion 4a gf the, st ejector 4 identally,
numeral 15 3@%@3 a chee %%% f\g }ﬁéz%rgg?%%gaewﬁ%%uﬁ%gcgr@%%r%éa |§ér?%djgs%éa§)é olﬂf [igo 1As
shown in FiggasiHd Wiy separatsredR vaideal st ioradd intratne dJogsinsasiageeoasHipgses a
gas-tightly integsaiedassesablyrelankeielsidetclveSasehSpravigearvdive whaaiber3l 6 And,an
outflow passgge 17.therein and an approximately.cylindrical inlet sidg valye 21 havi inlet
passa\%e 19 Qrgedr %nlgnﬁr}ﬁ%r gﬁgsegatazéiofbl&%%kg %{aﬁééc%%lgtr%b%% 1%%0%‘(&?}(%%%1 g_g\?gl%le body

24 configureeprisasearddbrivhichahrs sbaep sssriviakas albrguahonnseperiptle e &gs daithive 20
opening 22 thspugitircE2condadiovithdhe eaprepasitheteppbineyalne Seat 23 cwepetytionctaskthe

valve opening 23, Jic kelve anepics2RIoReNS MRS INANAASRAIPAS (s galve ciambends. I

the valve chamber 16 and between the v 24 and the outlet side valve C%fe 18, there.is

mounted. a. BBnAHEEERSH cSINERHABBI g Aadi b8t e R G FRE AR It GF te FaheZBlity 24 to
its 28valve clasitigrsiteot GdRY KU ttmmim thia talve thambke Mictheneisnpiovided . iladvetshaft 26 for

moving/guidigadhie valverheg st AP ALIHB Ak RIARMEKIRAKL S aRERINGIRGE Wik valve

opening 22. This valve shaft 26 i1s comprised of a pair of bar-like portions projecting from opposed

terminal end5SrIPRHKEBEIRR 225828 Ltend straight along the passing direction (in this
embodiment[@bd6 diksctiony nfith &R 4imdtiigge i biddimbertktvelve-d Vaporatet atedrwibs) [3e49] At a

portion of the, yalys chamber 16 adiasenidhe oitflow nasaagerhiedgiedmplpidathaRAreaishaft
bearing 27 for upportlr;?%? e term|na!arﬁ,ndg&é{ﬂg}fgipg1 rt%rxr;;anal end jn the |IIustraLJacznP)Ohof the val(\{e shaft
26. vith the SALIaFATal SBETEBOEANEVCBIHBRd G APeCHA ReRRSSARS ILf (AAREB g face
of the valve apeaing@gninside tydlinkovabadsagedeoyahercisprdlibesite ptherlehyassage 19
and an annular valve seat 23.
[0047] 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
25 valve 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
35 end 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. [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 FiosAcEaiiyl o s B RBRNESIBIn SN IR Grfl SR .CORIARRAIDS Gilialue of

about 1020%, [0051] The valve bo 4 comprises an integragl construction of a valve lid portion 29
projecting in the soherdeEmg g?‘?ﬂ;"[ﬁ@’ﬁg)a@?darf%ﬁoﬁ%% G5 Pshaft 26, flow rate controlling

projecting pol@ids030 Ehdtths, weitle tinalcheck veienl tbaseatbiinteroibotingqonipABdsdomtols the
passing flow faie.pHeLaRVABLEAEM AR Eoh ANt KNGHNE 182 ) AR A0 Pk ﬁﬁ(@@ﬁ:@ieg face)

Al formed between the valve seat contact orti ft b 24 ifi t
eriiral o (P HTE S I BB EnE LA TS PP o RSt i BrEdesPRrasd

(opening fac8pibifiioved bestsvaen tthe valve bedy dshiactingedoatiory dkare theveaberiyeat 28dthe inner
face of the valye\gRRNAEIZ 2N HiS! beelvAGRg RaY ST enaivG36a1,24. 405E R)e
shape (spec%‘tgall%, the outer corpf}our S a?%e% of thgdlowora(ﬁtcgntr (I)Iinﬁ ?ﬁoﬁdiq@ p(ir/ﬂeon \‘?’v%df
configured to Dtain sl hAetelit Howeharac E?Fseti S &hce i elrélntg_ _OW charatteridtics ndicated by (c)
in. Fig. 2) thdbarvirlse aperad ottt shownrate {ipadstscidre ¢aniditinerebdbo @ walseope ahnytatio (d)
is smaler in ghigismall opening ratio range than in the large opening ratio range. Referring more
particularly tethis, shape of the flow rate controlling projecting portion. 30, a valv en ide half

Do rtom 0m Q0L AR SNE Kot AR RS OB o8 AP GRS
the area of t?8 gapigchinetie thaverm facllancp aleas the radaad dixackiar sbitsr tashaltliRGiration)
is smaller thanfthe intieasetialiong prejectiaghitieigarsd il ttisevalwe: eperfiris sidEHewfiqeiitins 30b

(the | half partien in the i tiop, | i th
Vaive body S HOIEAL SRS BRC e ISt AT L OIS
appréRimateffesmibspheipaking shaaraagEomanale sanlenspingdase 28 prmad hefpmatne
center axis aftibevapenisgatacerabittingalveropenion) 212 (ivalis botyodiménpealfmulihethxivateng the X

direction, abggig@gegﬂf@z%@ﬂ\eﬁe%@gﬂzékaﬂc%}%gv&ﬂﬁrﬁt@;&ﬁ%dﬁmﬂ]ﬁ; aftheyaive li

portion 29 si low rate controlling projecting portion 30 is made equal to the inner
diameter R2FPhElATRAR e AP RRH L RO PGP ST P o FORGRA BHEROSPR alve

opening 22, the ruiee Giadyetdr 28 shthmviel éopefiitie: 22 Isenpdeisig ARy wheatehthaal tlecbodger

diamgder R1pf H?z?a\&aﬁ( IdpoHign.22 sidesend of the flow rate controlling projecting portion 30. With
these arrangements, In the course pf moyement qf the valve body 24 t War? thg valve seat 23 prior to
ﬁﬁﬁ@ﬁ 0

it being seatdd08Akhe VAR SBaRE 2 SRACHAR atd RS ntPdlifh g SOFIRSin 500490t Edffact 10
the inner peripheralliage pfdjeetialy epopéiomg A2 andadodéguntdotacbtfzerinper pehphendl Bow of the
valve opening, g2,afdheduaetne e al asPEHIS AR RAS $ASR AR BYE) (RameN9)RmACLIMment]

15In the above-described first empbodiment, there was explained an . .
increase ratgo oi the tlow rate (131 assoc1ate(i( evfcﬂ increase of a valve opening ratio

25 (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

35 symmetry) 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
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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 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 thise-Bgpporation tank 2, and also this pressure sensor 32 is electrically connected to the

pressure redygingvalve 3, so that the valve opening, ratio, of the pressure, reduging valve, 3 js adjusted
such that the@g’g ure%eg’rélf}gv%%gfafiela s%%ﬁ] Olf]quee‘i evgeﬁév%%rg%gﬁ;ér? téagrqlg flrlr(}a(gli?)cﬁ?ain a
predetermindtpvataseisanizotingderoineting BerticaoR Husaskelea wrb i he JpssBaNBHRIORS 1
Inrt]:identally,hﬂf&m@smrokh@ﬁ@mgwq@oraiﬁmmﬁ &isahdt explaintskabove tﬁlahi@fi@ﬁ%@dgee@ﬂbhdi?ent.
Therefore, t ame constrygti artions,are ith t r rals: rks
used iEr?the fi‘l%1 em oé}lﬁgn%ﬁdrigg %%%%srs%%%%%}gﬁﬁ\%%ﬁ%&%ﬁeﬁeﬁgé% ‘?ﬁ:r&gg@ne?%(%%n%t] In
the above-déBeabetthar shibeulsietiametrer ik dihaively ahdperhsn s 1ansathehthe Wavh the
valve openingatatiooiibiéiprestjeetiegucirgionl8e.3 Wadjudiest inmacgranntswiithtiive qrassusé of the

steam preSeﬂio%étlgn@%‘f’é}?érﬁQWeﬁB%ﬂg’fzﬁ‘fo%&%?&‘tﬁlf?%ﬁ(ré‘ dodbe sinan syRkeRassadRd olpstead,

it may be arranged_such that the valve opening ratiq_of the pressure red,ucw(lﬁqv lve 3'is adjusted in
(o

accordance Hith YAE Breaalufd ot e dleRs sath Qettial 4n s RLOiRet P8 RAHER S &0k CeRERES1 In
this dif\bodinkatirasshawip e Fad fAca ¢ eheuralsengamidgdtetet logthepessacs ohéhmpassage

steam 8' pas},ihe PISSPYIR] AUHD Y RING BRiRE Mae BRINGSR IR RRSUPERAUN G Y Yyg & and.

the steam ejector 2 in the steam supply passage |, and also this pressure sensor 33 is electrically
connected tdBS3#<slire 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 qpigiale PRdsiRimiRgdEai i) accordance with the detection value of the pressure

sensgr 3& 15[0059] Incidentally, the rest qQf the gonstructjon, js same as that explained aboye in the
foregiﬁng embodimeﬁ{ 'Fﬁgre r%‘fe['lﬂ{?%“gﬁl?g o%%cﬁmt\l)ﬁ ’arﬁlalé‘f‘\of@a it %ngg%ean
reference nuemerafd onyraarksgeadnt ihariitie biisoditive rirendng sekss ol Hecpeessnitb e dasined.
20I006|0] [Otbﬂvémh@d%%%t%h, in hauasill&afﬁéeggmﬂ Eﬁ?%ﬁ?ﬁﬁ%ﬁ%ﬁﬂi@@%ﬁn{@f@s\éﬁ?ﬁ%@ﬁnetd ;
exemplary arfangements wherein.the valve apening ratiq of the pressure reducin ve 3 is agjuste
in accordanc OWﬁﬁ{g?é‘ﬁ’e?é %8# %?L%%@%?Q%%r s%f?s ttf%aﬁisé?p PI‘%%%%%% @r‘}ﬁ%%%asg as
shown in Figmayiteayisegechsged Sushtheavdieeabens mjeniekthaipressuepredvgiagaddiomg
valved is adjiniedmacian GakY 10 AR ER GBIV SshiletalieRsHE @ {hiesighe Rleh RINEShsid@61.1 In

the foregoin% respective embodjments, there were explained exemplary arrangements wherein the
. the 'ev]aﬁ;loratlog ?Iﬁ% . .
valve openlnfg ratio of the pressure reducing valve 3 is _
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

25 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 [0056] 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.

35 [0057] [Third Embodiment]
In the above-described first embodiment, there was explained an

14



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 ratig;Qint2H9v% FAie SOrRSAP HAPHIVABHE SRR PE Hnyalei OBE FHRIEA (A e depdesed

smaller in the small openjng ratjia range than in the,large opening ratig, range (the inherent flow
characteristié@‘ﬁ‘aiéa@&%ﬁ?gﬁ 1’&@&5?‘1%&‘&%&%2?@%&%%‘&% a%mae Be %5%@533 \I/lv?tﬁ%r%}ﬁherent
flow charactétéstiestthantadactse saotipetdod matd ey yitasprgeasd psieadaite
open i ng )fatiCh(_Q} Lﬁer .ﬁ@?ﬁﬁ@d@g&@:‘i‘ﬁtﬂﬁ‘t 1330 Qaﬂ?ﬁ‘llipmﬁﬁ'@lgdﬁﬂ @f3he %Méhlﬁ’@ al r(]i/@évﬁgoﬁﬂﬂﬁ@
ratios and in the.lar ning ratio range with large valve ning ratios the-nher ow

5 % 1 ccgﬁ%a. e Iﬁf{}o | PrgSsure of R&E g)gssa 2 %%J'Qa(mes spfhseg%hgpe of

ope
. S S 1
characteristics’in IC%%G Y. in € SpecIfc arrangentents sucha

the flow rate RESSESTRAG Prsjactivgvportion 30 is not limited, to the semi-spherical, or approximately

Semi]SPheriqﬁhﬁh QPQQ@ﬁ%ibﬁﬂ)Qg’ﬁH@nﬁlLﬁmm aCPiicH st @f&sﬁx@@éﬁ@tﬁ@@%bﬁd&aﬁé’&ﬁ% an
angular cone;shape. or a trancated angular conisal shape, t ent
flow charact%ﬂ%t?c?g,sf&%ﬂy I%l{%% ogr‘%g%!snggrglsge %3@2‘%8%%%%?‘%%%‘%%%%@%%%giﬁg‘) a{ﬁé o
exemplary ahelfrendhe wReTeeRedGing Hiduns srthehederyaRiecter i mdbe plealiciesiVspring

25. Im9tead, ﬁ"dssﬁ_@/lbeﬁdmhﬁsﬁdsqim@aétéem;seﬁs@b@mamdﬂ@w@d/ad_whstpmM&els_ing
gravity as e gigL 0L, 816, JUREPHID YR IPUBIRING (RSRPEHIRSRRAUMHIR O YET O dqglize the

20 arrangement wherein the flow rate controlling prOée ting portion 30 does not contact the inner

peripheral faR@ BFEHE GAIGR dPahingoPepsauraneh ShepFRRTRpatshiHE AN e SaatP 3t thBSnflow
passage 19 ir-theaporusionftmovdnanyoflibe nalverbdelye Pd topdarch the ualzecoedd 2 umtitittibeseated

on this valveseatizs, Uﬁpﬂi‘&%ﬂ@ﬁi@&%hﬁé of e, vadve lid portion 26 side end of the flow rate

contralling projecting portion 30 is renderec(is)g al to the inner diameter 112 of the nflow, passage 19

u
and % innelPRbndnadentaty e aree ghfngwﬁmmf&@a%? A ARG Y eter
113 of the vailvetbpchingddslighibothirgenthalTte efote; dibensten® rofthewtive dportions26 side

end of the flow aleCONFCHRGRIRICFIRINRIION SR IStEathal lisdheiauiss dAmeianbiligidhe valve
lid portion 29 Sl(g .end of the flow !r,gate rtgntrolllngﬂgerqectlng portion 30 may be set smaller than the

inner diame®PRIFUREIRAIRGTS2 PPIHE R inner diameter 113 of the valve opening 22.
Industrial Applicability 35100661 The present invention may be suitably used in various plants or

faciligs havipggbptefogHes RhldsseitspCription of Referenrr, Marks/Numerals
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] 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.
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.
35 [0062] In the foregoing respective embodiments, there was explained the
exemplary arrangement wherein the valve is provided with the inherent flow
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[0061 1steam supply passage 2re-evaporation tank 3pressure reducing valve 4steam ejector
4asuction portion suction passage 10check valve 1022valve 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

characteristics that the increase ratio of the flow rate (r) 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 (¢) in Fig. 2). Instead, the check valve 3 may be provided with an inherent flow

5 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).

10 [0063] 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, ete. so
as to obtain any desired inherent flow characteristics.

15 [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.

[0065] 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 R1 of the valve lid portion 26 side end of the flow rate controlling

25 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 1s chamfered for
rendering the inner diameter R3 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 R1 of the valve lid

30 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 R3 of the valve opening 22.
Industrial Applicability

35 [0066] The present invention may be suitably used in various plants or facilities

having a steam-using device.

16



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 te-evaporatign tank; 15the vglv ening ratio of the pressure reducing valve is adjusted
in accordanc]é‘?ﬁﬁﬂ%é’?e (10X é%?est@?gm on the downstream side of the steam ejector;
and the EM¥EH valve hassteamrmrpphfipasshgeacteristics that an increase ratio of a flow rate
associated with increase of i{g N ERREBINGLAKO is equivalent 20 between a small opening ratio
rangeglvith small val openingg ratios an a,larg’%sf)épening ratio range with large valve opening ratios
or an thherent flow cRaractefatice that the Therease fatio is smaller in the small opening ratio range
than in the large opeting rati$¢anyeiegBitlaim 2]JA steam supply system wherein, a steam supply
passage incorporategza pressiu¢gidagiszenvalve find the passage further incorporates a steam ejector
downstream of the pgessure S,rﬁgtl{(():}{lg valve;

assage

10 check valve
10 22 valve opening

24 valve body

25 urging means

26 valve shaft

30 flow rate controlling projecting portion
15 S steam

S passage steam through pressure reducing valve

FS re-evaporated steam

MS mixed steam

d valve opening ratio
20 13 flow rate

Al gap

A2 gap

25

30
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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.shick 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 opefitmmatlds 4rsindnhergplficwstéaradierstits that the increase ratio is smaller in

small opening ratio ranggdhamip e 168 speng st sangordtsisain dlbmicaiveupply gystem
where%n a stea%n‘lfsug% Passa e incorpqrates a §£es?ure reducing g{@i‘vge %g '%119 paatsa%e further
incorp ratesPs SR8 'éf r AGHRSTRLH Bf 8‘8@? W 88’&5?& VANVE: LS 5%r oM 6F the
steam ejectoradeeinected to a re-evaporation tank for re-evaporating steam condensate via a suction

passage;  passagesieRm PhtHePEEIBStEady eiRatYaMcimksetk AT QBB PN JRTt Hitksteam
ejector,; re-eva orfa\ted %team within the re-eva or%uion tank is suctioned by the 20steam

ejector to bef%ll'i;(%-& iith ]fﬁel%%%%%%lg T L ) guclﬁ%ﬁoﬁla%%%sgag?ﬁcorporates a check valve for

preventing reverse flRRswsigacinntm ticdhe-prapvrgisaduging valve tieusgded feAlyRListontae
pressgre redygitle: biensepslitisied m accordance with the temperature or pressure of the

re-evaporated stean}éng‘g%%gr%t&%rgﬁgggp %&%&JH It%relzk:ré?‘-r(]a(érapomtion 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;

15 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 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.

25 [claim 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
valve;

a suction portion of the steam ejector is connected to a re-evaporation tank

30 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 be mixed with the passage steam:

35 the suction passage incorporates a check valve for preventing reverse flow

of steam to the re-evaporation tank;
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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 %Heowzaweaigé}ﬁ@é 6998 0 MV ARSIHA0 BUAUHE e Riagytdhe gntire

e o e N TR CU e e e el

opened as threduivegoalyenevnds away from the valve seat against the urging force of the urging

means in response t@i RIRIXUWAIVE A 8RleTNG-EiR MRV RRENINGisticsARdbavalva-onRningside of

the valve body, there is provided a floy rate controlling projecti ortion for controlling passing flow
rate oPthe 0T G R ATREF AL RGP ARSE o i Ol GE e S LR O

r
_ ‘ earea o a' Sab’ 0 Ween d valve'seal contacting
10 portion ob¢iweeive Botlontaing natifatansdevatlaivasbaniieg spensrzratioscanda drggap
formed betwggerihfyValgseatantaging Regionaiae yadvetodiasind the valveshataemie valve
body moves ehwa% f{om he\é lve seak, and aid fluid Jfte corﬁrpllin ojecting portion has an
characteris 1{:s % t. theé 1hcrease rafio 1s ﬁm ?r 11}. e (r)l'ﬁ ratio {(angre

outer contour configtred 1o obtain said inherent flow characteristics. 15 icial e check valve
according to'@amia timbaesa: oreningavE S FREe: provided for moving/guiding the valve body alon
direction perpendicular to the opening face of the valve opening; and the flow rate controlling

2;(2(3;:;51%;;2%?&21%%?%%@ having%)ég&%eéwp%%prs%;g%g}%@{mmetly about a center axis of the
a steam supply passage incorporates a pressure reducing valve and the

passage further incorporates a steam gjector downstream of the pressure reducing
valve;
15 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
20 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 the re-evaporated steam inside
25 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
30 characteristics that the increase ratio is smaller in the small opening ratio range
than in the large opening ratio range.

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

according to any one of claims 1-3, the check valve comprising:
35 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

kY
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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.

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
5 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 5] The check valve according 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 opening; and
the flow rate controlling projecting portion has a shape having symmetry
20 or approximate symmetry about a center axis of the opening face of the valve

opening.

[claim 6] The 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.
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