EP 0 382 964 B1 -Description The present invention relates to a butterfly
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a: valve menber on said valve shaft-and nounted rotatably in said main body,
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ii) To neasure the opening 0, the torque T and the flowrate Q of the fluid
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It is also preferred that the valve opening detection means used in the butterfly valve of the present in-
vention includes an angle sensor connected to the valve shaft. In such a case, the angle sensor preferably
comprises a potentiometer or a rotary encoder.
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‘Waere the butterfly valve of the present i nvention has the actuator neans
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of the valve menmber 2. This, however, *is only illustrative and the
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‘fixed to the valve shaft 3 at the %9(6%9%564% qaxis of the valve nenber 2. The
val ve 40 shaft 3 extends through a shaft bore formed in the main body 1.
Agl and packlngv7 and a seal ring 8 are dlsposed betmeen the val ve shaft 3
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input to the flow rate conputation neans 18 froma thernoneter, a
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f or mul ass( 2 art'rte of th elstienshies expressemhby thefermylas (1212 (@ afeagw‘dﬂ fdest RandiBniesnefre

flowrate ndi n o the n err n the T

del i vers t%nas 'E’%'@"'b?'ﬁ bt‘i"f‘?gggg 'V’g’fg[t ']HLd %ig'"ﬂ'ﬁ'btﬁ ﬁ?ﬁ?%a?%é
flowrate rol means 21 operates to determ ne any difference
bet ween the fl ow rate Qmand th& 7 G, B )B%TQEIﬂS)Bl desired flowrate (d
which i¥ externally set and, if there is dny difference, delivers an

i nstruction to"”'ﬂ%cécff%t“ﬂrc“ﬂggé@ as to enable the actuator 11 to actuate
the val ve shaf® °9“ '?1(1 ti‘?f’ﬁ“%ﬁ“ﬂt 'f‘é%?ﬂeb'f‘ﬂ %’g "’6“19 ‘F%ﬂﬂh‘ﬂé‘eﬂt@’ﬁlﬁ‘f"éﬁ' o {bestoraye,T;and

9, )b
thteol '[]St ru "g\,}]‘:g é( 'ues f(é( %) ¥'ﬁgrm%’m5‘8itégza{}"8r'°“ﬁ T3 b%sI5feF-e g
openi ng is 9 An exa:%} con dsu[rta rn%m% hgvaues%ff}(g)amy gg(fx will
|nstruct|oﬁ *or re ucrng t he val ve openlng I's given mhen the condition of

Q@ < Qnis nmet. ¢) No instruction is given when the condition of Qd = Qnis
met. Thus, the described enbodi nent enpl oys a cl osed feedback | oop which
enabl es the actuator 11 to operate in sfch a manner as to cause the
nmeasured flow rate Qnto infinitely approach the desired flow rate Q. The
. instruction delivered by the control nmeans 21 to the actuator 11 is ceased
‘when the neasured value 10 of the flow rate Qn has becone equal to the
flow rate d as a result of operation of the actuator 11, so that the

oy a A o, o v o o o, o o Y 4 - ,;__,J_,_



As will be understood fromthe foregoing description, in the illustrated
enbodi nent, the valve nmenber 2 itself functions both as a sensor for
producing a flow rate information gpdsg26ég1 i Ction nenber which restricts
the flow of the fluid in accordance with the thus obtained flow rate

i nformation. Thus, the neasurengnt of the flow rate can be conducted
directly aM@M@MSi on without suffering fromany error
which 20 gy ol herw %é’mﬁ% S PG Shom Im &E’rﬁ}e thb o %El %%n @EQreLLIL%
butterfly o?‘L 8 a‘h ive F heQrts:dted ﬁ.ﬂ rm greaﬁer
herﬁznugdefhaﬁ) he b dmroﬁﬁevaﬁ brﬂt@r? Flg Qm\tvé‘lﬂg dtlﬁl@o tllQA bs?aregauge
enbodi ment go aﬁlUHﬁﬁéaQRn hEMREAELsHE P| &1 tHelhBstéetih BiHE & tHe bl ttdrﬁys)&ﬁla by, b wirnd
the ol | oWt grédbifb!ndted sbeabubes eiFbstiie fetorts b Gadbss EraIbiIteAly Vald6 27, HRSHdwate B.
wher e, of the fluid flowing thrdugH thé bit@Fffy balld 27lid YReab@Ed By o eledtfoinagrlefd fidwmeRPZE SIRITIUR
corr ect i onjscaglidd by laBGl sppP beye ds loGie bulie@mPIavP 25 s Wil af RIEDGESSdve 26 Wiith capable
change {on bitharighg its bpefiihg dByRS fir GiePIboss LR Eig b Vesited flodvigle thrdiglf the budtely SaledP7as
specific gravity, viscosity and tem 30 perature of the fluid. Thus, the
flowrate Qis in proportlon to the root of the dlfferentlal pressure

[err], if the opening 4 is fd nstant is [err[.
x Cv, as can be seen from he fQf e relationships
express@d by the formul ae (11) an are S ovvn |n F| gs. 3 and 4, respec-

tively. The illustrated enbodi nent assurres t he rel ati onshi p expr essed by
‘the formul af (TI). TNi OJI_NENT _al 50 cQn
following fhromula (12 ?“5 EI t(,f“r"%'}"étlon‘,hlg %%% ‘ﬁ"éifﬁ"aﬁ% T e

openi ng 035 [err] and the gibiRr 8 I prmygledfﬁ,etﬂ)l

[er.r] In fof mul a (11) [err represen carrectli.aon rrlpfs iLolLent 4=rml r)yed
f orm¥he purbgse of corrpensa1 wema‘ﬁsmﬂrwa i &e @anetes Wb maxi measur efrent
caused by a Yn factofs such as spe{tcéntea:gtmty Vi sc05|ty andjtem
per at ure of e f ui d. Thus p~thRe—torgte—fr-s—t—proportronrto—tire—rool of
t he difier entral pressure [ ¢hrtuatpf llhe opeutpnt thexve 20 Ksfhxed, and t he
proportion FONSTANt TS [EerTl._as .can pe segn tromine rornuta (12). 45 -
Exanpl es of [ the rel fitionshi pS*EREr WEEPD F?ﬁ%iwm“aw 2m§nd (6) fre

shown in Fips. 5_'aan§mges ec-_tively. TheS 49 PY PRl a (13) is

obt ai ned by| elim najing the|tgrReof Wol 8 grg,tu sure [err] ffom
the for%® nmujas (11)]and (12 ceféggg];ah%e a(i‘? ?1err!§E and Cu gg (exr).

- The formul a (13) rre?-n-s--t-ha-t—-—u—-t-he—e.pem-iag—[.eul b Serfabn i@ tOf-b-0Wf At € Q
.is proportipnal to helvteorqggo E p{eeeidionno.qopetcet i s (err) :
(Cv/ Cu). It]|Pensoher phpendnpo bsﬂfﬁ” 1?"5 Bet e Wnadeg tugpdrunction Glerr) by
deter- mni hg, thro glr aireRpPet | et veat-ires—of ff(ch) _allu 99\ :l) vt
var yi ng™ he| openi ng| P&ffer- pBifferenf-ial AfPrecigionc0.df pexrentxper i ment
‘suitably enpl oyed fpPo% s FeaTRro| Anakes PHFRASs of ff[err] and -
gg(err) wl| be deS"PFTféarﬁB By faries EP 0 382 964 bl.A. System ahd

I nstrument s| Used in ngﬁﬁ‘ ; | NSt the foll pw ng
TABLE agpe errpl oyed the ée%egie&ge&t . éﬁ‘:cm ﬁgﬁi i@g‘ﬁ: Uégx% #gor supporting
t he=fal ve sk l'u:\ Jnsidledianeter oftthe alyve..casi ng 1 . is deterii ned

" to be 2 mﬂ.great er 5 than thseoutivede df aneter of the val ve nember p.
Fig. 7 shoiE the ®® | i ne of | chrpazpemr adrts 12AbF£ essyifo@uge 22 is cappble

of neasuring the ¢dngprtesr eskuexsipa tapet he| Upstr'eam sT8e of the butter |y
val ve 2%, ile a differ- ephP/RAcopYarssXire| neter 23 measures the pressyre
di fference AP acriegs The buf terfl valve P7. The ffowrate Qofr the tjuid

f1 owing 't hrough t erf 1?“"1 s an el ect romagnetic
e&-e& by a ﬁﬁ%"su%%‘%? WP¥% 25 to th

floweter 24. The

butterfly vialve 27 ___as \AE] L ac Q. a bypa valve 26 \Ah_l_(;,h__c,a,p_a_b_l_e__]_o__)f
‘changi nY itk @H&Qﬂda%e&tﬂgiﬂ@ mrbier&rg&;ﬂowh nthytedram desired flowjrate
through the| bagvies f |y val ve| 2omputéBLE RecotMngtuldahih) Wmmsmuwéms

) y
1%

)

. USED | N EXPERHVENT—Naes—of-thstr+arents P-ret+pet—Speetr++eat | ons

20 Val ve casing 1 Nom nal di aneter 150 am

- Butterfly Val ve nenber 2 Qut si de dianeter 148 nmm val ve 27
Central tygeueRuring Method Actuator 11 Qut put torque

- 20 Kg-m Str‘a‘rrr‘%%?‘evt‘m Sampl ing frequency 10 KHz

The values of the torque T, differential pressure AP, pressure P, and the flow rate Q are measured for each

9



Pr'eci sion 0.5 percent Torque 30 _ Tor que transdu-

Anal og out put type cer for 3K Val ve : Precision 0.1
percent Sensor openi ng Pot ent |gmja§3Q§s431 Anal og out put 35
Differ- Differenti al Precision 0.1 percent ential pressure

measur - Anal

Preci si on Uteo og %%S yl'\llralee 2‘) r]l%le con\(rol?ng t’\ze e\s{'etresa gf El eC rﬂmpass vaClve 26
Anal t' z{% ni :l gtte alve 27 by means of converter. The measure nt |s condu edu
hal og ou % Wi (%HIII freueuen 200 Hz; sa eellum§eq'go&s%nwplesl i}) EJ
'npUt conv We o%n 902 ﬁ’ ﬂ é% opsnlngOZOmAto4mA rvalofsettlngot ZTt er

§  opening rgg fg'él.ttm &l'illé w &< valve open 0 mA. 020
mn Sut i SR e AR Tn@,ﬁééam«a.l.em - %J\Aamsae
RAM devi Cetlalllyexecutln thefollo@ﬂERthQ&)to(g ReCOfdl ng medi um hard di sk 55
B. Measuri ng (hfrbRacheMaRe dehing st tRfbypdevdivengue T, differential pressure AP,
pressure Pl gpgrolskiehe dpenmgroatt the QUtRFE vaeazur ed for each 9 EP 0 382 964 B1
“unit openi ng (E)ab masbfe thdtarqd@ut hedifféryntiaipledfure’AP, thfidv rete QOhé predslde Py aridiies aeigees
of the openi rpfhebotlerfyfvavéie bypass val ve 26 and the opening of the
butterfly val(¥ozétoidyhemmeanimedofataa D/ A converter. The neasurenent is
conduct ed undexTor¢peatistobs Gitp () 8Cmagi t i ons: sanpling frequency 200 Hz; sanple
number 200 sdfife eerueibe prpseseiramthe giep ahafter fpxedutiong of tppetW iedd err] 0.2 mA;
range of® set t(Pk1g reppatisior (B fsemPrepterEined Umpoue opriating the whple prpggss.of setting of
the bypass val ve 5 openi ng ImA; and range of setting of the bypass valve
openi ng ZOMM&%tEF rral nt ai ned at a normal tenperature is used as
the fluid. T uted seun- “aaﬂéé/lfx utin the

¢

1‘/ g: .l/gV\AZ%g Si "Va ";;: g{ln Eﬁz gur s, f%re :P e in e ques?c: 97;?)(%%% tlr c)
To weasure g, te?rﬂ ctw ! J T&'
the pressuggson pécT?\%IyOtQ% ths o b HBFEES: o

the neasured data (e) TO ¢ pgaixpategsx 9{,9\2 x&p+tp|onq§4(f) To execut e
‘the progess fromthe step (a) after 80 executions of steps (b) to (d) 15

-(g). To repeat 14ga)1°_EX a predetermned tinme, thus conpleting the whole
process. C. Re 2 o2 perinment The Cv and Cu values in relation to the
measured openi Qptained as results of the experinent, are 20 shown
in Figs. 8 and ctlvely In these Figures, discrete dots represent
the val ®¥es obt ag?ﬁg? rough the experinment. In this enbodiment, the
function ff(er?‘} ag (Qrgm&,aga(*l@xglnﬂei,bga iu,nggl PR,y ) 18f a formula
(15) are determ ned, respectively, by applying our-degree appr oxi nat e
expressi on and"hsee. degree approxi mate expression, respectively, to the
val ues of t hes sa%;’gf e dots. [err] 25 where Ad: -9.146 x 10-5 A3:
1 - '

1.531X102 1 x 10-1
3-
B, -3.572 x 104
B, 4.918 x 103
_ Bo: -2.588 x 10-2
N IR The functions ff(8) and gg(0) are respectively shown in Figs. 10 and 11.
- Thus, in the illustrated embodiment, the Cv and Cu values are determined as follows for any opening 0
as follows
= ff(9) (5)
Cu = gg(8) (6)

Therefore, the flow rate Q can be computed from the measured opening.@ and the measured torque T from
the formula (13), without requiring measurement of the differential pressure AP, insofar as this butterfly valve
27 or a butterfly valve of the same design as this valve is concerned.

Although the four-degree approximate expression and the five-degree approximate expression are used
§0  in the described embodiment, these use of these approximate expressions is not exclusive. For instance, the
following formulae (16) and (17), which are approximate expressions of order n, can be used in place of the
formulae (14) and (15).

55
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Al: 1.242 x 10 AO: 0.000 [err] [err] 40 The functions ff(err) .and

gg(err). are respectively shown in Figs.,10 and 11. Thus, in the illustrated
enbodi ment, the Cv and Cu val ues are deternined as fol | ows for any opening
[err] as follows. EP 0382 964 B1 [err] Therefore,

the flowrate Q can be conputed fromthe neasured opening [err] and the
measur ed t or ouhere®, depresentshacobfticient bfaan(oidéyj, Wi t hout requiri ng neasurenent of
the differential pressure AP, insofar as this butterfly valve 27 or a
butterfly val ve of the sarme design as this valve is concerned. Although the

four degree approggrmg%ex,prgsgl on and the fiwe-degree approxinate

expression are use i yuct he ﬁieé'c'r'l'héa'énbogl nment, these use of these
appr oxi nat e expressions i s not excl u5| ve. For i nstance the fol | owi ng

formul ae (16) .an 17 i OXI rrate expressions of order n, can

b d
e 58 mt“;o,,ﬁ; 1 s:,?ﬁgx:s e ke L e e
repr esent(§s&tl Qdpe neh%‘l cf%&%eh'ﬁm‘é con-

e
appr oxi maL?s?one pressmns " ﬁi E {emhé orrru

ditions uanp@wnaﬁa.gsnﬁ&fomdete az'\ SR 'a.ragséuhﬁe H‘i‘ﬁl&é’mbddmeﬁt[ ¥ih aat.mpﬁon
setting of mtc B&seRRE Namdly, iRITirdctich 1, BPY dh8 HleD AR n¥a3 Ibe Béterfitedl infigoordanéd VathRil Bpes
val ve @peameitg faala froh tiRfakrite @athé Bséning 0, AR AffchetiaIprasbdr AR B theome at is to be
measur i Nonofkiehat the Rinction G, Niney @l détbrenined aglar axpatiental formalaldbactyifrane the Tebyitsnthe
(12) are expsimestlalitbughlin the dasiribed enatviiin@olctine fassiomP®] 1 Is detemmiodd atiethaddtaunination
Nanel y, tdiéeffungtidns &(0) #damo®). and H(err) may be determ ned in accordance with
an exper - r 8is asqeonsitle td formadhart showirg thewalfiesfithe Hevera® Q i relatiomie therpgeringfrand the h e
di.f-f erenttprase Hiraw e pxpefirognt jesultneithithrportiopg)eptwepn disgretp dots ijtemnolated withia suitahle inlee
flnction t@(aé!?'t mwtf S%Eatéhstf W AR ganke read o8 s RrhiB Aecardanag iy g "t??%?}t‘tawe&t?f om
the resultt %°R9f""$ é" nt a t hou h | n t he de cr bed enbodl rrent t h

function t' F E
ff(err) and esﬂ: e f (’I’"tf' "e 'he )
of thé& fIBR ?8? e° %"et‘t‘? %ﬁ’é { Jﬁ ?"’“a"m;
pa eo on

from the & ?sra'f Wes Eﬁ"g 'Ewh. t,gn m.p ﬂ Eeand the

i nt erpo' aJaﬁ. HineValde S8 jdethé ﬁﬁ.c fblkGo été}WnEa e
Q can ﬁ&iv.‘al% tholtfiné @Jsbreb Val %Pnrhﬁaéi&e%p\% H{o e\ﬁ\ yﬁﬁh& butterf f
openi rag [ﬁrvslanﬁmegeh%vtnkﬁl% viive Mbmber td?@tah%ﬁo SHresiHRiRY the Muwlth R@d biltow
rate Q CadlsoRFuftsr foF EREingtHé 1dw riite DY is KdtekdReI pddtiBle &f dirdetly AERsUrEhe fIgWraleass ta GiGB
descr i bedhasdidganbughtianidtesfipralve gittait eirbravhizh eagotheriwidy B dausad dis6 a positiahal dffargeai ng
det ect i onandEma geldwhed thp fiidd @tedf mehairedty asgpdriteflcMdgtee Fholighehmresiddnoémegseremag of
t he but t esftheflow sdte/hussatidinad ersurgsitigiebe sreed argirpravisian of theconivel lof e bdw rdietcenductedjnt he
dynamidt tasrodeacewithdbeciiod rigty infdupatioh.Gihe fidw takeandaburérdenbiehi¢hrigesnpt telyaspomtonpductivitiber
around t hed thexluld epdblesiiee buttpriip valtecp be usEH by conloniling theyflo cate pfra nonisgndyetive fldithauell a
rel ati ons’-ﬁljﬂ ofhdn geisitian. theecontyoh of therflaw ral af the Buid gain be gonsfwithent disegsipe apyflowmatgr iand
“the dynanf'efle"oragiage plierirandie buerflnasyt ter f Iy val ve, it ossible to

det erm ne tN@"’f‘t’%‘W fa‘t"’e’“ F’F"Eﬂﬁ‘t"teﬁﬁ °ﬁ'€§§’ﬁ?eé‘ﬂ'“\’F§F‘?5‘é§ayc9F W%H“?F%E{)W@mﬁgéﬂ?ﬁwg rand
b O R e B ‘BRE iy T PP S)" FRSPRPEE AT ne
flow of the fluid but also a function for sensmg the flow rate. It S
thereforqﬁgfp‘%si ble to directly neasure the flowrate of the fluid passing
t hrough the butterfly valve without error which may ot herw se be caused due
to a posi{.i Qilertly Jalve bRRFa@Rfind fuiBBorfnddsuddaeiR o Rutd dr QMGid Rlvihg tfoudR asukedy DY
a separ at e faR¥VEBh@ising: BiAtdHNENRe hBViRGI Si on of neasurenent of the flow rate
t hus attai ned enswesdpiigher speed and precision of the control of the flow
“rate conduct ed iaval&shaft(d)arsd@mesth bt 1) e fl ow rate information. The flow
rat e measur enmenta vale mbmickn ¢3 omsiid vatyk yhafii3)rand oouhteciirotatatilyin oéid thie bbdyU(it}d enabl es
the butterfly vahideysten figdhenseubrising control ling the flow rate of a

non- conduct i ve favaivelopsninh detestiommesrink (17) for detietling thdegrdect vabietoperiingeff saidutteifiyyy
rate of the vBV&i d can be done without disposing any flowreter in the flow

pass ag e ot her t [Rderayeratestion masne KV) forgetegting dynamic torque applied on said valve member (2) about
said valve shaft (3) by said fluid, and

a flow rate computation means (18) arranged to compute the flow rate of a fiuid flowing through
the butterfly valve, as a predetermined function of said detected valve opening and said detected dynamic
torque.

“ 11
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,Many wi dely different embodi ments of the present invention na
constructed w thout departing from40 the spirit and scopel(mmsjm(l“"eﬂﬂm “l
invention. It should be understood gplipdss bé¥GPr €sent i nvent

limted to the specific enbodi nents described in this speci f1cati on except
as defined in the appended cl ai ns ims 45 1. Abutterflyvalve system
havi ng t he funﬂ?qrﬁle%fes?%sa%??ﬁﬂﬁ'@mﬂ?é‘ﬁm ate of afluid flow ng through a
butterfly valve. conprising: a butterfly valve having: a main body (1). a
val ve shaft (3) in said maig bqdy (1); and 50 a val ve nenber (2)
on gaid,val ve shaftgg¢®) andi nddBt, ed. r.at.at abl W1PN sai d main body (1), said
system furt her conprising ¥%alv openi ng detection neans (17) for
detecting the degree of val ve opening of said butterfly valve, a torque

det ecti on neangndrd d kepedbntéiS bRl shorddpj C torque applied on said valve
menber (2) absibisdiessible to usBnsvnaphréAmas ailpresdiehs in¥acs b fbrmulasl(16)Aa (1), Theoh-
rat e Ccofpulmbrisefthdexpdtitnelthiich asitht SURPR fleGuef & Titeival of sSBfing df dogeningo aHd/ofthé ihteivel
f1 ow ng t hofseging éflte biapsiss wive byening bié Prefefubly aarjptl ddedortandenvithlthb dententi@imeadurisgipret
det ect ed vaikioe openi ng and said detected dynamic torque. 11 where Al
represents a Altbaigh theicenditionsfof the foonutier(11) amdl (]2 prepsspined g thiseambbdimen sechassumption
coef fi ci ents nofessantialNiwely | thd fundtien F(9, 2B) and 56 M) enay be desasmiRerdjnaccerdgnice wkirantesper-
expr essisonindnigl formladrogythe finw ratg em!w arening B)thegiffprqntigl presspraAPcand the fqsqug; Ty It I8 fpdeof

“the exper i Reipd thattherfungtonG(@ Thmenh "F'}eé “"‘Pi’f ‘@“V'é{? diggptlySomthe yasulls of thee
openi ng [eP?“F"‘a?fHPW“QWEt“P H?%?'\?é?’“'&ﬂd'"?é‘t 'Eﬁ fHestigny G H@'SH?”E)‘H!‘?" V&’I"% Pﬂj‘
are preferabt or anc
ci si on. 3:"0t , ‘?g g" rete t ' E’"'
oL sent gl Shikge skl it
F([‘s#r] anﬁ‘eo " °' dﬁ '{ of” &t ned 1 ét’(':'corc e &N &
imental for 5 for Wn {hgflgv ra{ehfcaﬂgg r10 e[i Gikkdy b ﬁn s“:f% ﬁdt
pressure AP O atlinp s e oy tg"gﬂeﬁt ey ya\’f jrite dmﬁg{es

-y be get %épliblg @ﬁheﬁ&ma the@¥died dfm%n&;aé opb Mg Bf ki bitter B/l addaQsRylel tRtettRR Hiehrs citf
the experi gEiM of dtbdtin® g ByramictibiguePRouGdel BE the AGW IR A actiiyOn tht Valve MBmEdr Blolind | S
det er m ned tafakig6f thehaivelar. TREBBIE] Ky determiring®efordndntl b AdMtioriship Bétwdenamitio Gdtedndthe | t
i s al so posaidalotthé @ivie@pdhing apdiié Synadio gl g péciir toaftelbaerl valviaat i$ poasiblé Pdidetefiiten
rel ati on t ehetfloe radpRomh the meadureld valtes of the valve opeidigline thé dfaeia torlpe. Thup,dn thebutterfly
resul t, son viéivetdiithe pesent iovesticdpcheneiyn meinias hastnot aityta $unictivindor peefristing the fipw Of tize fluid but

sui t abl e | psea fungligh for semsing the Flew wate. Kis therefare pdssiblé focliteatiy meas@e dhprflolyaate of kb flyid

t he chart Pessiagbhrvghthruttonfly yelve wishoreanyhish mpyathaswisedfe cpysed dus ko paejliansl differzpee

t he torque aﬂ" *"'RI qe'al! veesdheflay Fépda measuredinaseparals flaymelse The ’!ﬁhﬁ'rpaﬁtceb SepsuppEent .
per f or med "Frﬁ‘lﬁ"}? egpues eheasqfaﬁymvec'sm\gf "F?aF@"’E?ég r’ﬂ“ecf@‘g 6‘1‘? T?éﬂi‘“ef' e

but t er f ¥ %&‘f% wit Wéf' é’g’:;?tmevf 'F "'f‘% ‘B % A ""(:'3:

2 5 A\ Su
rottartry faptslng ;g;; i mg' %% %Efﬁﬁ%&l& g "°<‘)’F ‘ﬁi?gi' B g
dynami ¢ orug § m;aglnvekwn%aa &nmdm% E gﬁﬂgoer

ar ound Iohetﬁ%)% .ﬁtaﬂ @ f\(l%'p\‘e%e.ﬁ rk;oaﬁé J-’%sﬁhm

r el 21 onShidindgellREdndoRRerts Blicribdd R N Wiedf na(. ,ee@psasqgi G thélh abwa@aahgg and
t he dynam c torque pecullar to the butterfly valve, it is possible to

deternmine the flow rate fromthe neasured val ues of the val ve opening and

- the dynam ¢idimseque. Thus, in the butterfly 30 valve of the present
‘inventien, the valve nmenber has not only a function for restricting the

fl ow of thd. f Abuterflyvdlvesysan lmvihgthefuhaion df bpassg thefigw taleef f flutifiowiag terougdhta butterfly

t her ef or e poswaiel @mpisingi o aterfly valwedevings the fl ow rate of the fluid passing

t hrough t he butt eampigbediVe w t hout error which may ot herw se be caused due
to a positional d¢Yaveshaidd el raimiodyid): g g’vvhen the flowrate i s neasured by
~a separ¥te flowret¥ve "'Fﬁ‘ée’fﬁ?)ghé?'d‘fﬂ"éé"%ﬁ( rngmoupted sqiptablydmsaidgpain Body (). ow r at e

t hus attained ensiﬁ' "%'B‘é\é on of the control of the flow
rate conduct ed | n ?’8@%&‘3 B M Iﬁ"? ﬁés‘ﬁc the degrep gk vgvergRening, of S‘T‘Hg“tfeffyw
‘rate measuren® i ch. does not on cond cti abl es

the butgerfly y ﬂj(""q ed ec fon meﬁ: ({4‘? o' de Feg "PFY"HMIC g8 ue%q»pEXd on 5?15 vaﬁ]p member(z?gbout

y dCOI’l
non- conduct [ ve

n Jitd doiBute 1ok R4 &8 il otk oL ghV
rate of the flyy bvﬂte?f@@al&ea aﬁaﬂet\é‘n‘%:j’é (wit h Qﬁéﬁé@é‘w ' Y)ﬁgﬁfo%rali Igdectf}egsnanﬁ
: ~ torque.
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the fl ow passage other than the butterfly valve. Many w
enbodi ments of the present invention may: be constructed qu“ ﬂmu% im”“l
fromd40 the spirit and scope of the Q¥pesaHs i nvention.

understood that the present invention is not limted to the specific

enmbodi nrents described in this specification xce defined in t |
ded cPai fyRutterdy xp ding to gl Fer Soyabing ﬂw{i'atﬁﬁa@%?% d %saf‘l}’r?&? Pt of
ﬁgggﬂr?ngct ﬁ'e@?fPUwﬂ?’Qtsa"'c%;a?ﬂ‘emba’ o ng?)%ﬂhrough a butterflac;%val ve, 0

CO”p“ Si ngs, ap HHHf@%lWacé!a?&ihﬁ% H&hi2NE whiéh .xs'Zl%'aE’tuélS}QJ n%)é 30 elecricbtudtSr, Sitlrhatic 3 1 N

aid magn bOdt)(JatGrAdlaﬂﬂ@mﬁgbeactuatororasolen&dlf wauanber (2) on said valve
sha?'/ (3) and nounted rotatably in said main body (1), said systemfurther

conpri si ng4a Adtteely vap@araryiing Giciain 2 wdaimsfnshef domprisinge cdmple@amsr@)atmwmi@d of
val ve openi ngflayfrate gancbe lgxiernally et gndweiich instrugtsiseid eeientad (i e otatsrsaidpalvegefmber(2) punh
detecting- dyn&mse'dpmnqtféﬂetfpmqaeerovhe#a\ddeva*ﬂWrnfenber (2) about 55

d vaj h d fl t ti
arranged <8 cANYIE verReoRy o cilopciling o o rrs@vnsﬁi e R TR s}a%l y
val ve, as a p 8 EUEPTR chmf'\ﬂﬁ["f’t&'i’ s%ﬁeamﬁe"f’%'ﬁtf"@ R e'ﬁ&m'gu
“det ect ed dyna torque EP 0 382 964 B1

M S * 2. A RbitieRlyhive aeaAren@ 1861y Preddig clafn, fnl whicH sk tofqli Je@ﬁon@%ﬂ(ﬂﬁhrﬂﬂde’%l&
act uat ot (11)stmm@abﬂqh)bfawaaudsmamesf&h@n (3) for rotating said val ve
menber (2). 3. A butterfly valve according to claim2, in which said

act uat or ( T-1) Apuiterfly valyeaseording to anypsrcesing clai inewhich S¢i¢ valye opeping detectien means (17)in-
di aphragmtyp@"daéf"u%{'tglﬁrse'li?’08"’!?6*%‘1‘?(9?'61!’98‘3?[3 %(?)t uat or . 4. A butterf ly val ve

S oS BE RO R A BB Sl Rl

act'wat or (11) 0 90t a Gé’"sal d va (2) such that said conputed flow.

rate approachgmefhad & nibasirih@ow Haewr fiild fowing thréugh W bty Vaive, HaVify 26hRnitnB& (£)0
claim 4, ‘i ncl meinfg o' ddhe shETEGEANY reidlablb i6le Gdvedddyf (1)PsumpAding tiestepbor; set at sai d
cont r ol igneans ( 21getectimgnhecvalve idhiAg {irlsaig butidsflyaalieenDt € oper ati on nmeans t hrough
a tel e-communi cat detutingeignmic terque applipd totseid ilye manibecarauod saidialvg stalt bpsajd fluid, and
precedi ng cl ai m determihing$ridsivaaté ay afuecticredfedid i on neans (14) includes a
strain detector (@E)ctefbvwmwgtaodmweotati mamlhme(?)) 7. A butterfly

ot eet hocong! n% 6 o0 ginch o *F&mgt@ﬂ 6?“‘?5?%&8’?‘%@"%'63‘5'3’?"8"% fafign-
etec |@n
Shaft (3). ik “fﬁﬂ“é’r’?‘? w%ap% BT N i SR xRS G

angl € sensqy, KMBIRbd sEordiry BAKIRND, FNSEiId fuhcibn B estiinated bithY aRBHARR halGail ﬂS‘anTaFed

to said val veisphpdrionardd saquynarrﬁctBﬁLMnQéid RPN & Unbiagedat e of fluid
“flowing through a butterfly valve, having a valve nenber (2) nounted on a

val ve s¥af t12.( 8inethortacratieg tablkien 9, 10 ax 1V &l whichisaidi flow réte is deterindddioma chirbwlidhahawsof

25 a w@timhip mjwqelnealv &¢Vv@te@p@$ﬂlmlveﬂpesm ehdisaiti dynafmicgorquel ve,
detectlng ue a |e to said val ve menber around said valv
Shatt by s sl s f f'aww Rk et ety
" det ect eg vaI v jﬁ; op " ha loP'gaEerisst,y thserR %kt hod
~accrding to C' a' TA Bﬂe toswa ornerabgrma v%ﬂ,egya% @A.&‘hm

i nadvance the rel@ew img wa 1 458 hofidd ing &t bt ApaRiong
and sai d dynagjqge t Or que through experi rren tho according to claim

10, In which sal dseitmgggéga@dﬂoﬁrggtahamt ed on the assurrptlon that said flow
rate | s#proporti Oghahgidg@aidwive ofiing Siick thhtQaid] teteriiiBdTiohdtdlapphorGs aRIBIIRAENdwrate.
~unchanged. 35 12. A nethod according to claim9, 10 or 11, in which said

flowrate is determned froma chart which shows a rel ationshi p between

sai d fl ow Pateetansgrisle d val ve openi ng and said dynam c torque. 13. A nethod
of controlling the flowrate of a fluid flowing through a butterfly val ve,
havi ng ¥ val vBropastynsiisysten), dagxdigfupidion sunaMesgender Strfirfungs(e®) einen Hluidoaufiwelds|das durchg
val ve body ( 1Y¥as Drasagivendl dieflsmitjeipgm Prgselyentily dasgpfweigh detecting the

~val ve opening of §'§i“d‘a'dﬁi'fﬁﬂl@rf'}dy val ve,
_ eine Ventllwelle (3) in diesem Hauptk&rper {1); und

_ . ein Ventilglied (2) auf der Ventilwelle (39), die drehbar in diesem Hauptkdrper. (1) angeordnet ist,
§5 wobei das System weiter aufweist:
eine Ventilsffrungsermittiungseinrichtung (17) zur Ermittiung des Ventiléffnungsgrades des Dros-
selventils,
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detecting dynanm c torque applied to said valve nmenber around

shaft by said fluid, determning said flowrate as a functloummunﬂmﬁ‘ml”“‘
detected val ve opening and sai d detged f9 ogy@pm C torque, settfng a ‘dedir &d
flowrate, and 45 changi ng sai d val ve openi ng such that said

determ ned flow rai atcmglﬁ ‘g.g 1% é?a %‘:ﬁ?’% P‘%‘{sg”
BB ma;g @@m d wcffgta‘ftt e L

Drossel venti edé?& i@,
rat S If|

i ogem Kaupt kB fﬁ i @ham el er@cu ender ent'

die drehbar I n |esem or per 1 angeor net | st vvobel

das Syst emawnebiosseivantl nezh aﬁspruen naas\mﬁérlein&&e‘ugmmgsmmetst heumgstm Ventinedie m@rl(uﬂﬂ)
zur Erm tt| underdetoivedssvbntidien (Rgsgerdreliess. des Dros- sel ventils, 12 * C

M S EP0382964B1 sine Drehnonmenterm ttl ungseinrichtung zur Ermttl ung
des dynani SchEPsyvaniinrs Apwruch Zwoae dey %g'ls&ed\mh?iv p 'FW"(SEPS(S;/W' fin of Rgeumatisches
Ventilwel | e (SP'dieden "Hggfaﬁftﬂeﬂsﬁ'%%t adgjteingotegoid-gialplied i e

Stromungsr gt eBm§§‘e5v§Sth ﬁs&;dlﬁ ﬁ%@é‘a k&vs}%) eind Stéuefb Hn fﬂﬁ ih whicheH el €
Strdmungs- T a écﬂ@ss gYsle Fﬁ Ra e)éﬁé‘ dsSte ms@ iert, das
vor gegebene FV fgh&‘lr&) §tu @FdF@hLJ Bar i bedBiiHete! |£ung te sich der JEWA feangsrate
erm ttelt en dygaRl schen hnonents zu berechnen. 2. ossel vent| | nach
Anspruch 1, das weiter e| n Stel glied (11) aufweist, das mt der. Ventilwelle -
(3) ver bun5- d Oresselyentil nachdhmsprivibr# ey walter e@rﬁ)Eimhhtmwraubfveise rwodifich di@gewiinschte Stro-

Dr ossel venf i | muegstate/m deyiStaybreiBrichivod &) vda sin@n entfegritancit qus dyrchseine ksrnbledieriupgships
Steliglied, sri¢htypné&earaipe M@B’“@i'@ﬁqngﬁiﬂﬁeluungﬁmeaiﬂMH&#nt"i ges Steliglied

S o AR T B e R BT b AR R i

Str8nungsrate e e "é’g s é’ﬁ'na"lﬂjﬁf it o °"fsfgl led (11)

i nstrul ert 7, dprsséRBht hdth e.ﬁé#n tfe?w)orl%%eﬁéhdé’rﬁ(rﬂﬁr%% bei adawe%&nahsane;ehmmﬁ‘gse.nncn-
St ronungsr at etdn Cilt) shidh VERBBNSERLGBIstIer MBI YGHtIMeRe 3) vrRihden s2.  Drossel vent i |
nach Anspruch 4, das welter sine Einrichtung aufwel st, wodurch die

gewf | nscht &. SDrosselvmtihlgash Anseruphy, bebdenBiep\Vinkelsengor Qimmgor(ezew!imq einemnahcodierer
entfernten O eufyels %m&#’&?ﬁ@ep%@mwmbni?hgsel n- r| cht ung Qvber eine

Tel ekomruni ka sel n | n es ellt vtE q Er §se venti |

nach ei Wemgd e gnes s, rossevenhlfhe £, mit einem Ven-
l lie, emer ent )(bf ?ﬂgtu nenneurBrenh ﬁrl'Jt'n ggpar(,?)v& Belt\ba(f&jias die fol-

%n

Dr ehnmonent er rrb
auf wel st, der an itte edg \aneru ((egb \éﬁ‘tﬁsehen ist. 7. Drosselventil nach
ei nem der vor her e s AR ﬁﬂgdﬁﬁ entd &3t H & Ventllghed umdleVent w lie herum durch
Venti | 6ffnunga§srpm,g dnlEYd R, R tung el nen sensor

aufwei s®, der m t gfleind@rde otnwdstaee aﬁsiﬁ.nme.t &we.qﬁeuérwenﬁaffmxma 3@5' ¥fiftbrieh aypach
Anspruch 7, basciba Drebmb¥dik el sensorei n Potentioneter (15) oder enen

Drehcodi erer aufweist, der mt der Ventilwelle (3) verbunden ist. 30 9-
~Ver f ahr en A% Vesfabrep ng=hdespstch Qrheihdgavdig Ranidiom duschiorhetitie Geyinnund derdiezighung zwischen
Drossel yent i | d4rSirényngsrage undder¥antiivfényng ynd def dyeasnischen, Drehenoment$ dusghypinExperiment ab-
- Vens¥~wel | e (333"'!?&‘&@ i gt und in einem Ventillkarper (1) verdrehbar ist,

das die foly g&p ﬂn&ﬁ% rleff 16 fﬂ%ﬂn%k 5%» i3 Aﬂﬁ hm¥§ .L.Jthfz{:gH”&m%%tr&

Dr ossel vent| T8
dert ist
Ventiglied um d| e Vent| I vve erum%‘ das ul (':1l ange %5? sV\A rd,

~und Er n#t t ab.nvelehrefohdch AMSpERK a,twm& M, Fdﬂﬂdﬁ di©Btraitdhgstkd Hub bifdnt Bitigrafam bédstidmhiwaag
und des ermi t tias diecBezidhung zwisthe tee IStrBmegsrataaim der Vdrbiistivag tddes dyramibheADEgbintC h
9, be! dem di me#simigti on durch vorherige Gew nnung der Bezi ehung zw schen 40
der Stro6nmun sr at e und der Vent | 1 ~f f nung und des dynam schen Dr ehm)nent s
durch sin ,;g@ fuer 1 A &'“eiﬁ“'dsx/éﬁstd&'ﬁ'tﬂ sseientlflisht das
bei den®di e PRI A &‘Ft * gHfeing we ) feteiatpg b wmaentﬂ@werdnedwgwr A
nnzei net urch ie fo genden Schritt:
Ermittlung der Ventildffnung des Drosselventuls
Ermittlung des dynamischen Drehmoments, das an das Ventilglied um die Ventilwelle herum durch
das Fluid angelegt wird, '
65 Bestimmung der Strémungsrate als Funktion der ermittelten Ventil6ffnung und des ermittelten dy-
namischen Drehmoments,
Einstellung einer gewiinschten Strémungsrate, und .
Anderung der Ventildffnung so, dak die ermittelte Strdmungsrate sich der gewiinschten Strd-
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-

nungsrate proportional zum dynam schen Drehnonent |st, wenn di
Venti | 6f f nung unverandert Ist. 45 12. Verfahren nach Anspruc E‘“Hﬁg\\im “““““
11, be! demdie Stromungsrate aus gipyaPeddgrdr anm best ! mrt wir

Bezi ehung zwi schen der Str-~nungsrate und der Ventillffnung und des

dynam schen Drehno-.- pents zeigt. 13. Verfahren zur Steuerung der

St r onungsr at € muoRrAle N g}a{h ds, des durch sin Drosselventi flielt, das sin Ven-
50 tilglied (2) auf wei st, des auf einer Ventilwelle (3) befestlgt und
in ei nem n‘; I“"F‘?{'Pﬁr (1) dr ehbar i st, go- kennzel chnet durch die fol genden
Schritte rmt ung der Ventl o~ffnung des Drosselventils, Ermttlung des
dynari SChel? Déﬁ' [H8"4B Vinne p%n Qﬁngﬁﬁr A Jegllle'sﬁgr lUH&bﬂ'd%n Mﬁﬁg dub YEUIS al FAVERD
durch das Fl usghe3BeHa pagiion Mo Besti nmmung der Str~nungsrate
“als Funktion der @@m,{nggéa."emcmmdntoffnung und des ermttelten dy- ,
nar ni schen Dr ehnmoinveipspdcipii(nst el | ung el ner gewfunschten Str6nungsrate, und
Ander ung der Ventunldairé tnvagine8) danka&lit copeprintipal (1) pdtt e St r 6nungsrat e sich der
gew i nscht en St r -unéBment danarge (2 sud ledit érbve ke vanRe@peat choatd & kotation dans ledit cbrps Syretpalme
de vanne papi(ihon ayant pour fonction de nesurer |le dbbit d' un fluide qui

s' ecoul e au traverdt systémeccompnereet grequtre | on, conprenant: une vanne papillon
conportant: un coyngeoyes dertiéleption d'ouvprturg de vanne (17) permetiant der défectorie degrarnaverizie déens

| edit ctrps pramnedededite yapngpapllen;un bl 6nent de vanne (2) sur ledit arbre de
vanne (3) et nont4 meyphiedeiegtion depaurle &4 ?efﬁﬂﬁp%deﬂ?qeﬁ?! |upa?upbfynameam'@9§vrerre
conpr enant en'eﬂWW"t%HaW%?éﬁ“ dﬁfﬁ'ta?&qed’ﬁ“’t?( wrdedt ffpide ipb

pernettant de 6t WIPRPN Jesaigul ?Bébg(@hw% %@'eégdéb'td““\f'& ﬁB“' "‘t%g f’a‘ﬂ? nne
papi | | op; g 2‘"883"8'8 GHe fgretiRtRIpeleinge) el e ded 8PP st 4

couypl e ﬁynam GRYR® Gy gete Sr ledit 6l ement de vanne (2) autour dudit arbre
de wanne (3) Gfhe bepfilbd sefoh i r\BncitcaBin WEbIBRY &R ort it Bh Sctibnnb\R (Hfddhhects héklit arbeSdac €

pour- cal cul er vdnfe @Fidlui faifk tbiitner lebit Sléinditde vanR¢HUl € au travers de |a vanne
papillon en tant que fonction pred term nee de |adite ouverture de vanne

-d6t ect bg e®. dVatine paplion selon layevepdicatiehy2; demns tpgeeliel Bdibactidhneu? (11)\stneactianpéur Blegiriaye on
| a revendi cat vwiq'ne\cavﬁymeﬁwmun estiopngtrdy typa digehraomeret up aqtig'm?ur@emeeq'@ofaﬂdi t
arbre de vann é (o)urelf |rei%n§u %gllt eLtGmet de vgrg@ f’
Yi‘??eegtaphn a Q-PQ%':HJ? F é? fqﬁa Plrrtzl%:r trgﬁ ?ﬁénehgs Efg ) audit actionneur {?ga%éz onneur
du t ypesod| ap hrealie ent e(c? orte §e|e| |{Jcalc q.(sj'eﬂm) a@ itdé 80

selon la revewinhsaetpmsmse%n %Uev%ndi&%mf ﬁa@ﬂtun%yawaf |8qddned‘mmf§m£h3-§é)pea¢létraétumau

duquel un d6bad niveaw it nbyeR e CorithdnBe (21)aiapiis Eheentirdibdloighéa@BiBEd e méyeh deidiiande

i nstruction aaldsthnoaeirllmt’eﬂﬂdralr(d.ﬂn)mdmtidiélé@rri’rﬂhléaﬂorner | edit el enent de vanne

(2) de tello sorte quo | edit debit calcule s'approche dudit debit souhalte.
30 5. VEnn& pY¥gime eanillenselon 'yng ayeloguqye essevepstications prgeddertien: danplagysleeditinoyen dadére |

| edit debit: sBEH?aF“E ePupie (i) iyt gn fﬂp%‘] degpntrgintpdi2) PRI lediAe dereneeddand.  (21)

depui s un ?nd{/a% pa% i34 s%wélm;agu o e Qes%vem?éé &'\SE:% %HI% %eﬁ'& Igélt%% 433
ecté audit

| " i nter mediai | rquﬂ i’)
sel.on | une quel conqu es reve |cat S pre ent es, ans aquelTe ledit
rmyeﬁ de de- Vanaé papMowision GLBVendi¢atidn 7, idaslidguele nedwa@teew:mde cﬁﬂmérrdah pétentibriétge
pr6vu sur | ed{15) canb cededigour@nt@niedty audh.arbvéadenended®i | | on sel on | ' une
quel conque des revendi cat]lons precedentes, dans |aquelle ledit noyen de de-
tection d' uv%’P?‘lﬂFée'ﬂ%““(Pé'r\‘ﬁéé'{“f?ﬁ'“‘?Wl Shcoylputevarediyne yanns gariltop. SARRIRER um Bler ¢
arbre de van n@e ﬁ‘b(z)d"?i‘té %Wr?ﬁ’"b%?d’ﬂ"le(?h"%@“ purpey dans\ya FAPSASVPISR (T copRifrs
| aquel | e | edi ?a“ ) reng Rote i ometre (15) ou un codeur
t our nant connecte "teélﬁ gg gﬁgva deede de rduat un _debi t
%g a ret?e

de fluid. qUI |e§-tfﬁ. IOI'l d’un c%ulp dénamlqae?j: llq urt]ﬁrt] eénTent ﬁvlanne au vannegir )

détermination dudit débit en tant que fonction de ladite ouverture de vanne détectée et dudit couple
dynamique détecté.

10. Procédé selon la revendication 9, dans lequel ladite fonction est estimée en obtenant & Favance la relation
qui lie ledit débit et ladite ouverture de vanne ainsi que ledit couple dynamique de fagon expérimentale.

5 11. Procédé selon la revendication 10, dans lequel ladite fonction est estimée moyennant la supposition
consistant en ce gue ledit débit est proportionnel audit couple dynamique lorsque iadite ouverture de van-
ne est inchangée.
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45 _ rrenf,de vanne (2) nonte sur un arbre de vanne et po .
dens un corps de vanne (1), conpre- nant:les etapes de: det !mnr“ﬂﬁmnﬂlllmm :
| “ouverture de vanne de |adite vanng papiobd@n; d~tection d' urt céupte ® 5 *
dynam que applique audit elenment de vanne autour dudit arbre de vanne par
| edit quigg' ef.5 , Slb erm natj.on de't, dephit .e tgpt, 9uo .
fonct i on' dd2| BEee samaeemget 'Jgﬂ I, gt lonadipbi tﬁf 5 a%fa Gl qu
dbtect 6. 10. %?%%“gaégg% o o ﬁ%'ieé’%"teftﬁrﬁ d@?a"a%ﬂﬁ’;i k3 e&rﬁr"" 2 Y"_tagp%?"icti on
eat est i Mee 18N pRE&S 8 Bdmdanbe GVGRBIESun ffidk §hi 3643 ol trhvekd dunb Fshind p&PMBH SorfRbridnfshl € ©

ouverture de ¥aRaRdéiantd 2fiohtd i arse 4o lindl BN pbeldi ttlfhef &B9 Gn SoriRGk vERB (B €.
55 1. 5Pr oced@amg%riegggg;geadi cation 10, bc?gns%l equel ladite foncti onkgst

esti mee noyennant déteticiiePafveiturdde vafiesde fddRdWan®ipapifonque | edit d~bit est
proportionnel audddtectaiifiineoiprigiiimiijiearpliqus auoi silbmeht devamesatotndidit stlite dedinnelpar
est inchangeelediiflvide; EP 0 382 964 Bl 12. Proc6d6 selon la revendication 9,
10 ou 1#, dans | edatenninatiog duditdéhisien tantgue for@tienrdeiadi® ouvenigretde vange détectéb efqudit couple
‘décrit une refyoenigvpdétestét | edit debit et ladite ouverture de vanne ainsi
que ledit coupl e eig¥ssemenidun dditsmhaiié68%6 de conmande du d~bbt d'un fl uide
qui s' ecoul e au t Meditisationde |adite oyvartre dp yaane degelle seripsiye lediiiebit dotegminé s'approgfieidin ¢
de vanne (2) AfME®M&% un arbre de vanne (3) et pouvant tourner dans un
corps d¥ vanne (1), caracterise par |es 6tapes de: d6tection de |'ouverture:
de vanne de | adite vanne papillon; d6tection d un couple dynam que appliiqu
audit el 6ment de vanne autour dudit arbre de vanne par ledit flulde; 10
déterm nation dudit debit en tant quo fonction de |adite ouverture de vanne
detecteg et dudit coupl e dynam que d6tecte; 6tablissenment dun deblt souhait
. et modif ication de ladite ouverture de vanne de telle sorte que | edit
debiy/ d6termi ne s' approche dudit d6ébit souhalte. 15 20 25 30 35 40 45 50 55
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