d77%34 - 1- M CROPROCESSOR CONTROLLED VALVE FLOW | NDI GATOR The pr&grz?434
IRViention relates to a device for ascertaini-ng the flow rate.through one ore .
br'¢/ val ves, which is capable of continuously nonitoring and controlling

the flow rate through several valves 5 sinul taneously. At present, a

range of nechanical, magnetic and el ectronic switches may be provided on or
attachabl e to valves to provide an |nq| cation as to when a valve is fully .
open or fully closed, however, it has " not been possible to accurately €

i ndi cat e internedi DOS r and
econoni cal way. FO%I&R;% gﬂ{%&é’gg?ﬁé RL%:‘ ?E \if ﬁ flow

characteristic curves el esPrgt li)rg);eg.g%a%qagso{% %,hgé%gg fLP%s%_léJt\Aﬁ] ﬁ%QhQSt

per cent age openi ng of 't even ercentage openi ng of

several differentoby b Eﬁro Ugh \he 6 P rrv;f} PBs, WHRR Wé&‘damééf co L4190

flow rates resul eIt extre |ff|cut for sinple

mechani cal , magn dn‘fto?‘ Qﬁ@%hﬁ'ylﬁng’%é%&v %Qhr&%%&%rhh@aﬁ@%um

openi ng of the valve, give a precise indication of the flow rate through
the val ve. Fyrthgirmulgg{ec%sg,l ven pressure and val ve opening, changes in the
20 tenperature and viscosity of the fluid alter the flow performance
which is difficult toaopRRBAf!& rhAge WtMeshanitel, anagmgicantseleatrdnid t h
very viscous fluids, if the tenperature drops below a certain critical

" point, then viscewitcliesyay berprasitedoomior eattachiabde totwalbes toprovide arase
altoget her. 25 The aimof the present invention is to provide a
“devi ce capabl e ofndisztion aisrtonyheh @wabvecist fullyugperope fuilynolosedsaharegver,

si mul t aneousl y

it has not been possible to accurately indicate intermediate positions
10 of the valve stroke in a simple and economical way.

For instance, diffei'ent type§ of valve have different flow
characteristic curves relating percentage flow through the valve
against percentage opening cf the valve, so that even if the percentage
opening of several different types of valve was the same, then widely

15 differing flow rates result and thus make it extremely difficult for
simple mei:han.ical, magnetic and electronic devices, which measure
the actual opening of the valve, to give a precise indication of the
flow rate through the v;lve. -

Further, for a giQen pressure and valve opening, changes in the

20 temperature and viscosity of the fluid alter the flow performance
which is difficult to compensate for with simple arrangements, and
with very viscous fluids, if the temperature drops below a certain
critical point, then viscosity may increase to an extent at which flow

«ill cease altogether.

25 The aim of the present invention is to provxde a device cavable

of ascertaining flow rate through one or more valves Sl"")U!t&P“OUSl)

and displaying said flow rate or utilising said flow rate to control the



andﬂdi§piayihg said flowrate or utilising said flowrate to control the <§;;
-2-"or each valve. According to the present invention a device for —
ascertaining flow rate through one or nore of the sane or different types

of valves conprises a transducer connectable to the or each valve 5 to

be monitored for providing a first signahb representative of the position of
a-valve nenber of the or each valve, electronic processing neans receiving

said first signalgaRd.-ha4d19@, "eans enabling input of information and/or
further signals representing factors influencing the flowrate, said

el ectronic processing ilbordiRa® thE prdiat 'ﬁ@&&ti%ﬂ@'de‘ﬂf?tﬁ@%cé}ftaﬁﬁi@g

relating to the flow characteristics of a plurality of di-fferent types of

val ves and being erRpabhte dhr&wdi” dhéldfiobd OF tRé %ain@r&uﬁﬁffé}.%n@_w&a' ve
T er

fromsaid first signal and said input information and/or said fu

signal s, the outprilves éoiipisds @l tﬁﬂsﬁu@éﬂ%ﬁﬁé@&bﬂ to AR8NSr RBcAGvalve
connected to a display neans for displaying said calculated flow rate

and/ or to costr ol torbansoritored) fori m@vidingde £ordt ¥dgna ropre@uniatdre be
“flowrate. Preferably, the. electronic processing neans conprises a
m croprocessor prigr pomkiohoof al valwd metber bifothe ateceddhr salye,t bte@tronier
each valve fromequations representing the characteristic curve of the or
each val ve whi ch progessing-ueans receiivingysaidnfivsy Bii)alasnd dicating means t he
m cr opr ocessor. The various factors influencing the flow rate include the
pressure drop acrensbling input of information and/or further signals representing
factors influencing the flow rate, said electronic processing
10 means including meens enabling storage of data relating to the
flow characteristics of a plurality of different types of valves
and being capable of calculating flow rate through the or each
valve from said first signal and said input information and/or
| said _furbher signals, the output of said electronic processing
15 means being commected to a display means for dispiaying said
- calculated flow rate and/or to control means for adjusting the
or each vaive to :;egula.te the flow rate,
Prefer-ably, the electronic processing cxneans compﬁses‘ a
microprocessor programmed to calculate the flow ra.te through the
26 or éach valve from equations representing the characteristic
curve of the or each valve which are stored in read-only memory
(ROM) associated with the microprocessor. The various factors
influencing the flow rate include the préssu:ce drop. across
the or each valve and the temperature of the fluid and these
25 may be input to. the microprocessor either ﬁa a keyboard or
directly from. respective pressure and temperature sensing devices.

A further factor influencing the flow rate is the viscosity of
the fluid and information regarding the viscosity is input to



or each valve and the tenperature of the fluid. and.these 25 may be

t to the mcroprocessor either via a keyboard or directly from B

AL

ective pressure and tenperature sensing devices. A further factor.
imfluencing the flowrate is the viscosity of the fluid and information
regarding the viscosity is input to - 2A - the mcroprocessor via the
keyboard as an initial condition whie?Asat t i ng up. The input information

can be di spl ayed on.the displa s for. an_operator_to_check.i.ts accuracy u‘
orlorto i hput - B BHETRHOGRREGH 345, the KEVHREORS GRb b COMAN PR oten [ he
possibility of eryqrs, and gddiitiopal ly wth diire i.,nput of . nformation
“relating to tenﬁ%{ r‘éphndgfb? &%FZ{&%W%%?% Peé%ﬁ%aﬁﬁ tFedB®val ues

can be supplied,} e _Im.cr e disnl,ay Q %g? n,oper at or

to check that t#é%tlégp%ér%‘%u?% %%dgé%eas&s’grgygrhgagﬁ tt%h%érequ Pié!go%eeée)l s. 5

Si nce viscositys t ui IR i At gg@ | ; ing this
variation for ea 1:t egeﬂgfiﬁw %‘t?%n‘#g ?rhf)%]ﬁigr_e #%gg?:g?ostor egglgn
read-only nrenor { Vi Qﬁﬁﬁ M4 YN EESsA1 L0 ‘ﬁ‘rﬁbl e the
m cr opr ocersg;or ﬁ)@?grgr%é%tslg?% for ‘chafdges in vi s_cos:i?)’/ ue to variations in
tenperature. 10 "~ The output of the -m croprocessor may additionally

or alternatively be connected to means for controlling the position of the
val ve nmenber ' : S

4




of the @r each val ve bei ng nonitored to enable the flow rate to be
r egdul *®:ed or maintaired, within prescribed tol erance levels froma desir «
val'ue, independently of changes in pressure or tenperature 15 and/or to - -
annunci ate an alarm if operational conditions cannot be maintained within
prescribed tolerance levels. The present invention will now be described
further, by way of exarrpl e, vm'th referenCe to the acconpanying drawi ngs, in
whrch:  Fi gs. la d t rld?/tj | | ustratFttg_}/é;'{ Cgl fl O%V characteristics 20

of four different {rﬁﬁ é"%”f Wgrm HEn r8ig % &FTRE" f’reglaggﬁé'eﬁurﬁ’strati ng

f h
5775 araph 111 G rRkrERgh RBRNE et Ry Senat ARl 507 FRhgHBeessof
per cent age f1 ow r?(}ﬁh@tdx 15975 3 IPEE S S BUnR thas the tefidlanbel dhe®

bl ock di agram of e devi‘ce” according t resent inven

Figs. 5a and 5b 'Héﬁ&:fea&% ﬁgqulrgﬁ uiPbd hdngar and rotary p05|t|on

transducers. Refefring to the graphs shown i'n Figs. la, Ib, lIc and Id,
typical flow sharacterisiie Vikoshy S¥ thes BRI vhfis e terE%:%Pé Lyfes of

val ves which clearly illustrate the variation between the
characteristics Of-e%?drﬁfn%rﬁﬂi viAkYBA RPEaehNghetotPaBIOto Bl mlmdb@ also
treated in.a sim aw way. The characteristic illustrated in Fig.lais for

a Saunders Type " forbd'éh rehionly HenbryagorRite® valld thé reRPofrecesoitd Badble
for a 50% openi ng of the valve, the percentage flow through the valve would

be of the order othepjicmproedssby tﬁﬁﬁf;rvﬂmsmsfdroa:hapds fifh ezﬁﬁms:tyycn& o
di aphragm
variations in temperature.

10 - The output of the miéroprocessor may additionzlly or alternatively
be connected to means for controlling the position of the valve member
of the or each valvé_béing monitored to enable the ﬂow. rate to be
regulated or maintained, within prescx;ibed tolerance levels from a
desired value, independently of changes in pressure or temperature

15 and/or to ar_muhcia,te an alarm, if opérational condit.ions cannot be
maintained within prescribed tolerance levels.

The present invention will now bé dgscribed further, by way of
exafnple, with reference to the accomp‘aﬁying drawings, in which:

Figs. 1a, 1b, lc and ld 1llustrate typical flow charactensncs

20 of four different types of valve* |

F!g._ 2 is a series of graphs illuStrating variations in viscosity
of various fluids wifh respéct to temperafure;

Fig. 3 is a graph illustrating the relationship between the
viscosity aﬁd percentége flow rate at é constant présSure drop;

25 Fig, & is a bloék diagram of the device according to the present

invention; and



a‘! -namely a Saunders Type " KB" (straight through) .di aphragm val ve as
strated in Fig. Ib, a simlar percentage opening vvould .give a T T

pchent age flow through the valve of 1hg orgler of 85% For other.types of

- val ve such asabutterfl I he characteristi which is ill-
ustrated in Fig. |¥i&8ag? %ﬁ’a gﬁli}é ustry p?{ad‘}l’ Eﬁa‘?éég@?ﬂﬁ‘ Fofiarypaat tien
illustrated . .in Fi g 1 d, a percentage opening of 50% woul d provide a 19%

flowin the cé‘g-'énﬁq"‘qeﬁ@butterfly val ve and a 35%flowin the case of a

“bal | | . Co he, diff d d
endout of the 't CetRkrise 1o, exestn b %L%Y%% P ot e 4 1, it

i f th | f t '
Lo accormodat §1¥§r&gne§9erq§gﬁée°3faﬂr§.s SR g 8 e #%%feg?h%fﬁ%%f%ﬁﬁ%s
types of valvesy iﬂ&&%f%@%ﬂéﬁose BeER Y $9ol Hha®hbterIQuidd

to indicate whet e eva ve was open or theflowratethrough

- the valve Waso'i*ahﬁ‘et:enée&a@&a%rm SRR thhENVHRt 9hTves Bt tbef kOB BN LiRld QBE1~
in flow characteristics for different valve constructions the flowrate

through a val awi wall SOhéleharastedsbic iheustreteai iy M. 1ddsf fort & Shitieny

t hrough the val ve and since viscosity varies with tenperature, then the

tenperature ofpypengn (Welir type) diSphragm valwod ahdsitaranfibé ceennthaty fdww 50%
rate, which introduces an additional variable which is again difficult to

4

conpensat e f olopehixg aift tieivale 4 d:hprpaméntm dtowrthreugin dibeavalore wbduldide of .

flow rate through.a val ve. -Typical viscosity/tenperature curves are
illustrated irthei gede® 6ﬁra.1:@roximﬁaﬂ.me65%,ﬁhum fo:ypediﬁfexfelndn typef of atipphaen
viscosity as lvlaitvg,d nlaxr:lely a Saunders Type "KIB" (stra.:.ght through) diaphragm valve
as illustrated in Fig. 1b, a similar percenta.ge opening would g:.ve a
percentage flow th:rough the valve of the order of 85%. For other types
of valve,such as a butterﬂy valve, the characteristic of which is ill-
ustra.ted in Fig. lc and ball valve, a typical chara.cteristic for wh:.ch
is 111ustra.ted in Fig. 1d, a percentage opening of 50% would provid.e
& 19% flow in the case of the butterfly valve and a 35% flow in the
case of a ball valve, Conéequently,_ the difficulties involved in
providing a direct readout of the flow rate through a valve determined
from the degi'ee of opéning of the valve can be clearly seen, in that
it :I. a diffiéul‘l: matter 'l:o a.ccommodate for such widely varying flow
character:.stics of different types of va.lves. _

In consequence,different techniques ha.ve so far only sought
.to indicate whether the valve was open or closed and the flow rate
through the valve was h_ithérto determined using flowmeters.

Apart from variations in flow characteristics for aifferent |
valve cbnstructi_ons, .'l:he flow rate 'bh:roﬁgh.a: valve is also determined
by the viscosity of the ﬂuid.ﬂowing through the valve and since
viscosity varies with temperature, then the 'beinpera.ttme of the fluid



the Tibbe bel ow s- PICAL VISCCSITY TEMP CURVES CURVE

FLY B SG 1. _ : GAS A L
0.85-10 2 "HEAVY DI ESEL FUEL - 0.88 3

- 100 SEC FUEL QL 4 BRI TOUUM ' 0.93
400 SEC FUEL O L : 0. 9556 - : 900 SEC FUEL AL
0.95 15 7

0.99 A furth | | t d | | ust th
ti onshi pu[:)et \%en ‘(Hg'gﬂ%isﬂ ijj‘i ) ?‘t&ﬁ!ﬁ@ﬁ”}gﬁ &ES%P[ 2 gsf"’ EBB?\sﬁ%&ﬁ?ptmg

B an | 11 ustr at o8 RESdSces S%’*Pngéj? Indfestiioh ‘of, Tha tow! piE chiiih ahddave.
device of the Pr &) E&ai %!Eg&%ﬁp&%&:ktw E@W‘L '@gﬂﬁ%@ré\-{-ﬁiﬂ gl ! g'}or

transducer 10, whi ary or I near ron tr ucer.,

s connect gl 10 Guy ﬁ?oﬁ@ﬁ:gp“ dfS pillfs of aa%gﬂmea gﬁkvsm%umor

menber, openi ng an |ng t val ve, as to neasure t val ve stroke
and to produce ar],hal f&h.l gaim;sl,gnal defernined by the position of the valve

actuat or menber. - A'suitable transducer would be an anal ogue
potentiometric divi S|on ' PICAL VISCOSI EMP CU
1 GAS OIL 0.85
10 2 HEAVY DIESEL FUEL _ 0.88
| 3 100 SEC FUEL oI
4 'BRITDSPH ' : _0.93.
5 400 SEC FUEL OIL . ' 0.95
6 900 SEC FUEL OIL ' ' 0,95
15 7 1400 SEC FUEL OIL 0.95
| 8 3500 SEC FUEL OIL 0,975
_9 BUNKER “C" 0;99
A further graph, illustrated in Figure 3, 111ustpate: the rela=-
. tionship between viscosity and parcentage flow rate at
20 constant pressure drop which can be assumed to bs valid for all
valve typés. and which illustrates the direct effect viscosity
has on flow rats.
In the device of the present invention, as illustrated in
Figuro 4, a position transducer 10, which may bes a rotary or a linear
‘25 position transducar, is connected to a valve so that it is die-

placed with the valve actuator member, opening and closing the
valve, so as to measurs the valve stroke and to produce an electrical

signal determined by the posit:l.dn of the valve actuator wambér.



ducer and |inear transducers are known having strokes of between 2.5
@. S and 250 and a suitable trahsducer woul d be sel ected according t® o,
t e stroke of the valve to be nonitored. As an alter- 5 ° native to a

li near transducer, for valves utili ing a_rotary nove- nent of the valve
menber rather than a |inear diapl acerr'ént,aa rotary transducer. woul d be

utillsed, also,i e, m.at.. a | ,.0- tern the w.,per, of I CR.LS
attached to thé Qﬁ%gﬁéogﬁ‘"? ﬁg&é%ﬁfkﬁbﬁe °°"§. mtg"g?m%% J&P*'“" W
suitabl e arran e ' NN NISC d.io, Fi e, and _5Sb
5a being a schgrgmé‘?l C |?Iﬁ%{?§%\%§n€&"§3?grtﬁt ;‘7{‘)%3{ ?‘gﬁis'gkhcalgrgg%%zo bbm“g
illustrating aglé r 9 _ _ J‘f? SXe[fe (=Yg " '
pot enti onet er tﬁ% W gg% o¥_ V\gi‘& &?f?&?gceaﬁfg%t tghe -'vgl ?/Je-_dgg't'ﬁ%?dor
member of the yabarihg ¥4ithe dtroke of HHRNPENIE Yo B9 hoh Porud,CNALUR! Elterd
and B are provided to allow adjustnment of the circuit to accommopdate

di ffereng tranagtiviy So & JHABRP trabucssr3bPér Valives atdaiash Zemu?l 6o~
network is provided to maintain stable potentials at the ends of the
transducer, ansedt@fSthe Wilpe imenbbi agdthet tiwh ar Rirbiicdisplaceadit,l @red with
a voltage follower to enable processor circuitry to be placed renotely from
the valve up t votery stemstduces WbdAdd| s nitilised,0 alpeitinothe Rarmobt agpotentiower
i'S supplied as an input to the analog-to-digital converter 12 of Figure 4.
The anal 0g-t o- Wetar &he odipeer of whighcimwitachadhéot thanspindke 20 theowalbwd
voltage to a digital signal for input to a mcroprocessor 13. The output of

t he anal og-to-®emberal converter 14 are supplied to the mcroprocessor 13

via a peripheral random.access nenory (RAM and
10 Examples of suitable arrangements of transducers are illue=-

trated in Figures Sa and Sb, 5a being a schematic illustration of a
rotary type transducer and 5b 1lustrating & linesr transducer.
In sach case the transducer T is potentiometer the wiper of which is .

displacesble with the valve actuator member of the valve to which it



| nput - qut put device 15, the output data |ines 14 of the anal og-to- digital s
com™ ter 12 being connected to a port A of the input-output 15 device 1 )/6
and- t hen provi ded as an input to the mcroprocessor 13 via data bus 16.
Control of the anal og-to-digital convertse 12 is per- fornmed by the

m croprocessor 13 by nmeans of control Ti 17 and 18. The peripheral RAM

Ghervi nb. th. df spay RSty SahcHBoRS e Lond st B2 arel Poprien. B iliey
of " key-pad 20 HHFERE ?%eri%éﬁ%t area%%’%aé%%.e@ff g s

particular fluid rﬂ.&:% g.‘;a\./n% b, i C

type of valve angg npu mpormfl!on sﬁc ed?'gageré‘%urrlgagn preggu?e
of the 25 f'“'ﬂax&ﬁ&ﬁJ? HEUALN ahCR Jf‘%h&'ﬁ*éh& %hi CS
of the different types o valves to rmnltor toget her wt |n ormati on

regarding thg vi gegnit %1‘@3396§t%etf&{suﬁéeﬂfldi§ *\ﬁ:ﬁéﬁ&?%ﬁh%%ﬁw&%w&

flow rate, such as illustrated in graphic formin Figures 1 to 3, are

- stored as data Imotéiﬁbmée%r@asmmw lbedpEbedOrdmititely from The valle
controlling prog amfor the m croprocessor 13. The programnenory 21 is

sui taly Erasabl eupriagaadistanee %QQ@WWI‘E&&(WOf thetvalttagé follower
necessary, the contents of the nmenory can be erased and a new p ogram

i ncor por at ed f or is empphied @scan sinput tf the Sanaldgsfoedigi talaoohverder ViR wfs or
fluids. As an alterrative to inputting infornmation regarding the pressure
and t enper at ur e Figunecdkc\iheaanalogpbe-sidgitale conventemnnl? inonpexts dhe transducer

10 output voltage to a digital signal for input to a microprocessor 13.
The output of _fhe a.naiog-to-digital converter 14 are supplied to the
microprocessor 13. via a peripheral random access memory (RAM) and
input-output device 15, the output data lines 14 of the analog-to-
digital ccnver‘bér 12 being connected to a port A of the input-output

' 15 device 15 and then provided as an input to the microprocessor 13 via _
data bus 16, Control of the analog-to-digital converter 12 'ig per-
formed by the microprocessor 13 by means of control Lines 17 and 18,
The peripheral RAM and input-output device 15 has two further
- ports, port B and port C for driving the display 19 under the con

20 frol of the microprocessor 13. Ihpu:b of initial conditions goverhins
the flow rate are provided by means of a kgy-pa.d 20 which enables an
ope:é.tor to identify to the processor the pé:r:ticuia.r fluid flowing

' through a valve being monitored, ‘o spécify the type of valve and
to input information such as the temperature and pressure of the

25  fluid, Detailed informstion regarding the flow characteristics of the
different _types' of valves to be ‘monitored, together with information
regarding the viscosity/temperature curves and the effect viscosit,;r
has on flow rate, such as illustrafed in graphic form in Figures 1
to 3, are stored as data in the program memory 21 which also contains



I nputting such i formation directly into the processor systemfrom

pari son purpose . Further, the microprocessor can be provided with
sui tabl e outpu control neans operating a servo-nechanismfor automatically
adju ting the valve to regulate/ the flogw.rate within prescribed tol eranc
limts, so as to enable the flow rate*{d be main- tained i ndependent y of
variations in pressure qr. tenperature. Further, 15 t he ni croprocessor
coul d annunci at ¢hgrroatealling Progiagt foh ke MRICEPRIREESSPEVEr s ERRIPEOSIEM be

mai nt ai ned, or .actuate_other_ s

pressure of the MFUPH 2k i3 syi
| arge number of_(gg%ﬁﬁ)to a)e ni tored S.{h ul tatne usgy and_an_indi cation to
b en of fl | P POWAE | SITGR™ 85N \FF%ePg Cany<dORBEFY §£73%ui d

tgpg!sviegcloudi ngl T EY, g P ifi§ L& arfg&qg,thgﬁcg; erahll i il tfheI range
-18 to +120 C ((f\p’?oe%{ &rs -,n%n_g’ ?%rra A 5&'?% cular valve a%i kg °po§-i tion

‘to be expressed e f : of water at [err] (OF) through
the same valve \ﬂfe}ﬁﬁ?ylfagﬁo ﬁ aqﬁsteogrﬂ:dé%%ve_rrent of the present invention
may be a 25 = single iy §0LppHa M go qﬂ?&h{tg{gmﬂﬂp%a{ien%ga%ﬂﬁ%etﬁe ressure
si mul taneously or it nay be -conbined w a mni-conmputef wth a Vi sual

di splay unit (Vidy tedhpetatBevi rﬁ@&%ﬁ?cﬁra&pﬁ'g?ﬁibﬁe RidaRY tm&P BebistoRdayi ded
via the conputer if requi ed. - 87- In operation, the mcroprocessor 13
performs a seri ggr GhprdingUduahi i _ _
keyboard or directly fromin-line sensors, together with the Information

provi ded temperature probes|and pressure gauges, or even from flowmeters for

10 comparison purposes.  Further, the microprocéssor can be provided
with suitable output control fnean;_ operating a servo-mechanism for
automatically adjusting t_he_ val\}e to reguléte .the flow rate within
prescribed tolerance limits, so a§ to enable the flow rate to be main-
tained independently of variations in pressure or temperature. Further,

15  the microprocessor| could annunciafe én alarm if préscribed tolerance
levels could not bel maintained, or éctuate other systems regulating the
temperature and pressure of the ﬂ.l..lid in a pipeline, |

The use of |a microprocessor enables a large number of valves

to be monitored simultaneously and an indication to be given of fluid
_ 20 flow thx_'ough each t/alve for aﬁy ﬁumber of fluid types-including water

at a specified temperature, preferably in the range -18 to +120° C (0 to

250°F), and for the pafticular Qalvg actﬁator poSition to be expressed as

a percentage-.of the flow of water .at'-18l°C (0°F) through the same valve

when fully open. | The arrangement of the present invention may be a
25 single integrated nit monitoring up to 250.v'alves simultaneously or it

may be comSined with a mini-cbmputer Qith a visual display'unit (VDU),

or a main-frame ¢omputer and the output can be provided via the

computer if required.

B/per at ure probes and pressure gauges, or even fromflowreters for 10 * ga

B EEmeebfE HrSaragiimabie, RFOONE MEPoBhabl os o

PSrrvdtibn Sidegtfyhmtb BEtprdabsiiod WpPlenedrotha t he
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relating to t.hie fl ow characteristic curves of each valve and the
flow characteristics of the fluid flow ng through the valve, to provide
out put which is an indication of the flow rate through the valve derived
directly fromthe position of the valve=n@mber. It is also possible to
utilise the same information to ascertain the 10 effect that variations
of~t enperature or pressufe operationy cthen mitroprocessdy b3 erfheny & veriethof, a
devi ce has been provided which enables a plurality of valves to be
si mul t aneously nortalondations whilisies rthewinmtedats sugplisd via the keyboard or
ascertained in dependence upon_the actual opening of 15 the val ve, .
CLAIM 1. A devi ciregtlyndzent inring semsersattesethesumithy fheoinfogmatin previded
sane or different t}/ es of .valves, conprising a transducer connectable to =

0

the or each val ve %0 B8 BRFFLER deransdices, of i Be tplyes 27d daty ffjored in the mem-
tati f the.positi f | nber. of th h val ve,
Cl bctroni ¢ pr gcos i Zhote tEaE do, bty i hrp ISR Pgha ISurTES 1o PAgh TELE e
ni 1 uenci ng the 118t FHTE -8R iR Bk oe F o SAERE e TN S A5 REn e
i nfluencing the fl - ontcpr i udr ng ns
bl i t | At - . ch i S
ol aral i Ty of di'rf GPoteef AsobhuhEl 1S on Bhlatbars o 8 SRECHLOL chbe Mnctugy
flow rate through gae Qiveeaehivdl Yrdtaper i ithe i b ozatnh a4 winBBR]

and sai d i nput

by t'h? gosition transducer of the valve, and data stored in the mem 5
ory 2 g
a

It is also possible to u'bilisé the same information to ascertain the
ld .effec'l: that variations of temperature or pressure will have on the
‘flow through the valves |
Thus, a device has been provided which enables a plur;.li'lry of
valves o be simultaneously monitored and for the flow rate through
valves to be ascertained in dependance upon the actual opening of

—

15 the valve,



gpjrat i on_and/ or said further signals, the output of ,said electronic

Cessi ng neans being connected to a display neans 15 far displaying ® e, .
said cal cul jmﬂm" / or to control means for adjusting the or each
valve to re mmmlwm : A device as clainmed in claiml
wherein said *el éctkonfc ﬁororcesm ng means is a mcroprocessor having storage
nmeans associ ated therewith containing d&-a relating to the flow 20 '
characteristics of different types of valves and data regarding the effect
of viscosity variations on flow rate atEAIMS8ta relating to the variations in
viscosity with tenperature for a plurality of different fluids. 3. A _
device as |aindd in kldawhee for @sdemtaining fhow trakesthrough XMme bz maenected
to the electronic processing means via an anal og- to-digital converter for
converting the oftgbe sshetor differsndctypasnof wilyessl comprising ai nput into
t he el ectroni c processing neans. -10- 4. A device as clained in claim?2
or 3 in which a‘trepedneey cemsptbq«bl@eao]‘me eratAdnyalvm ko be momiterad,
conditions to the m croprocessor. - device as clained in.claim2 or 3
in which oper at ifiog Em"id%r?dﬁ?%#@i%# %qutﬁﬁbml"f &he posibignc of | v

supplied to the m croprocessor omte erature and egssure sensors and/ or

flowreters.56, 3AVAER @gmber (9ffa gTi fP Yo EAPH Slm‘ﬁ?sﬁm%h t he
out put of the el ectroncei%ngcgaﬂ r}qrngasr}@ai a%%nﬂac ed to cont{,ﬂng input

of infoma.tion and/or further signals represen'bing factors

influencing the flow_ rate, said elec_tronic processing means
including mesns enabling storage of data Telating to the flow

10 characteristics of a plur_ality of different types of valves and
being capable of calculsting the flow rate through the or each
valve to be monitored from said first signa.l and said input
information and/or said further signals, ‘the output of said
electronic processing means being commnected to a display means

15 for displaying said caloulated flow rate and/or to control means
for a.djustin_g the or each valve to regulate the flow rate,
2. A device as claimed in claim 1 wherein said electronic
processiné means is a microprocessor having storage meens
associated therewith cbntaiﬁing data relating to the flow

20 characteristics of different types of valves and data regarding
the effect of viscosity variations on flow rate and data
relating to the variations in viscosity with temperature for a
plurality of different fluids.
3. A device as claimed in claim 1 or 2 in which the transducer

'25 is connecfed to the electronic processing means via an analog-
'bo-digita.l converter for converting the output of the transducer
ihto d:.gita.l form for input into the electronic processins means,



10 Jjeans controlling.a servo-nechani sm connect al ve/ t

regLﬂﬁt'e the flow rate through the valve in accord it I d ™ /
instructions, and prevailing operational conditi ongnm“m"d ug@@g%? -
clainmed in any preceding claimin which 15 el ec L i nmeans

i's operable to continuously nonitor andik@r_control up to 250 valves

si mul taneously in accordance with prescribed conditions. 8. A device as
chaimed in any pyecedi gvEldls 403684 N:Plofpld Mof PIACRRANG 1S
arranged to act ué"te_ an al ar malg:c t he go - ﬁ'ow ratje) ascertalg'ne fgﬁss
outside a predet gpfriid FéP RabingC tARIHBECL11391 ' Hrfitfons fodfhe CE as
clainmed in any preceding claimwherein the electronic processing neans is
operable to predmdbrdgi@cedsrgt of variations in tenperature, pressure and

.val ve opening on the 25 flowrate. 10. A device for ascertaining flow
rate through onesQr mMpaevidd WeScIAibed afii cdhily 2aer B Hal wihidhobperkiiagi bed
with reference to and as illustrated in the acconpanyi ng drawi ngs. The text

of the sped fi cacbnditians eanbe apntimeadly &y pebbsdicalyy mpphiedgpl thant s
original typescript.It may contain a few amendnents which are difficult to

read. The ori gi namicygprocessur foont Zemperntune sndapeesiverat sensays nd/nepect ed
on the prem ses of the patent office. _
. flowmeters.

6 A device as claimed in any preceding claim in which the
output of the electronic processing means is comnected to control

10 means controlling a servo-mechanism comnected to the or each
valve to regulate the flow rate through the valve in accordance
with pi-ogrammed ﬁstmctions, and prevailing operational '

| conditions.

7. A device as claimed in aiy preceding claim in which

15 electronic processing means is operable to continuously monitor
a.nd/or control up to 250 valves simultanecusly in accordance
ﬁth prescribed conditions. |
8. A device as claimed in any preceding claim wherein
electronic processing means is arranged to a.cﬁ:a.te an alarm if the

20 flow rate ascertained falls outside a predetermined range of
acceptable flow rate, |
9« A device as claimed in any preceding cla.im wherein the
electronic Processing means is operable to __predidt the effeét of .
variations in tgmpera.‘l:ure, pressure and valve opening on the

25 flow rate.
10. A device for ascertaining flow rate through one or more
valves substantially as hereinbefore described with reference to
and as illustrated in the accompanying qrawihgs._

The text of the specification has bemn reproduced by photocdpying the applicants original
typescript. It way contain a few anendments which are difficult to read. The original
typescript ccntaining these anendments may be inspected on the premises of the Patent Office
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