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The inveation ralales to .a control hall valve In accordance
wilh the introductory ssction of dlaimy 1. The control ball valve thus hes &
valve ﬁéﬁb“iﬂ?‘tg which is provided with an inlgl and at least one outlet
Arranged inside the valve housing s a valve ball which can be rotated
perpendicularly tov a fow diraction and hag least one vaive channsg and
can be moved info an angular position betwsen an open position, in
which the inlet and the outlet are fluldically conneciad 1o sach other, and
& closad position, in which the inlst and the cutle! are separated from one
another. The open position and the closed posilion are generally 90°
apart. Aranged adjacent to the valve ball is &t least one reguisting
whesd. On an outer side of the regulating whes! facing awsy from the

vaive ball is al least ane perforated disk.

Such controt ball valves are used o regulate the flow of
fquid or gasecus madia, such as water, gas or hot steam. In doing st o
control ball valve allows pressure and quaniily regulstion to be carried
out. Via the regulating whee! and the perforsted disk, which act as

throttling points, multiplestags pressurs reduction fakes place,

fn the opsa posiion the infet and the outlet of the valve
housing are fuldically connected o each other by the valve channal,
Here the confrol ball valve makes a connection possibls i which only

R

small flow losses ogour. Starting from the open position, after tuming the
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vaive ball about 90 degrees, the control ball valve & in the closed
pusition, wherein the flow path between the inlst and oullet is tightly
closed by the outer sides of the valve ball and the valve channs! is at
Aght angles o the flow direction. In the possible angular positions
betwean the open position and the dosed position a defined part of a
control confour in the regulating whes! overlaps the vaive channel. In this
way a smaller or larger Sow cross-saction is clearsd. The shape of the
regulating contowr in the regulasting wheel determines a2 contol
i:haefazciemtimf‘ the control ball valve, The reguisting whesl operates as
a regulated throtile point, which with diffavent throughflow quantities allow

& definsd reduction 1o take place.

in DE 197 28 882 C2 a control ball valve is described in
which ong regulating whee! is aranged before and ons after the valve
ball, These reguiating wheels act a8 reguiated throtlle points wherein
cach reguisting whee! forms & pressure reduction stage. Through the
regulating wheal arranged on both sides of the valve ball two-stage
pressure reduction is brought about.

Depending on the nature of the medium used, a certain
pressure difference per stage must not be excesded. in the case of

water, for instance, & pressure reduction of 30 bars per stage, per
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regulating wheel, & possible. A grester presswre reduction resulis in

increased wear and thus a Bmited service ife of the contro! ball valve.,

in the case of great pressure differences the problem of
cavitation can ocour, 1e. the formation of vapour bubbles through falling
below a vapour pressure, through which extrame wear damage oscurs ag

a result of the implosion of the vapour bubbles.

in the case of large pressure differences, padticularly in the
case of gaseous madia, in increases noise emissions can ooour, Dus fo
slatitory requiremeants, certain limits, for example of more than 85 dB(al,

riust not be excesded,

For these reasons multistage pressure reduction normally
takes place i & contrel ball valve, as in DE 19 728 562 C2, for example
through a regulating wheel before and after the valve ball, through which
the pressure is reduced regulated i two stages. Additionally, at 8
distance from the regulating whesl rigid perforate digks can be aranged

whiich bring about further prassure reduction,

e

he problem with such rgld disks, however, is that the
surface through which & medium can fow s Independent on the

throughfiow quantity. This means that a pressure reduction achisvable
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with a perforated disk decreases guadratiosfly with & falling throughfiow
guanitity. For example, through halving the throughflow guantity only a

guarter of the achievable pressure reduction is preduced. & perforated
disk has o be maiched fo the maximum permissible throughflow
quantity, whersin in the case of a smaller throughfiow quantity hardly any
pressurs reduction & st possible atf the perforated disk. The result of
this is that al the reguiated throltle poind, Le. at the regulating whesl, a

greater prassure has 1o be reducsd which can then be in the hyperoritical

range in which, for example, nolse emissions or cavitation oocur,

UG 20100258183 disclosas & control ball i accordance

with the preambie of olaim 1.

Tha aim of the ihvention s 1o siiminate the drawbacks of
the prior art and to provide a contro! ball vaive which makes multistage
ragulated pressure reduction possible and can be used over a largs

throughfiow quantity range.

The principal features of the nvention are set oul in the
characlerising section of claim 1, Embodiments form the subjent matter

of clalbms 210 &,
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in gosordance with the vvention # s thus envisaged not
only to reguists the area of the regulating wheel through which a medium
can flow, but also the area of the perforated disk through which 2
medium can flow. The area through which 2 medium can flow designates
3 wofal slze of all the free openings of the regulating whesliperforsted
disk. i the valve ball only allows 3 reduced throughfiow, thers & 3
reduction in ares of the perforated disk through which 8 medium oan
fow, so that the required pressure | raduction can be assured &t the
perforated disk. in the open position of the conten! ball valve the area of
the regulating whest and perforsted disk through which & medium can
flow is al @ maximum and is reduced by tuming the vaive ball in the
direction of the closed position. For this is, the regulating wheel has a
genarally concave inner side, facing the valve ball, the nunvature of which
matches the radius of the valvs ball. In this way the valve ball only clears
a defined portion of the area of the regulsting wheel through which g
madium can flow. A reduced overlap of the valve channel with the
regulating wheeal or regulating cortour thus reduces the ares of the
regulating wheel through & medium can flow. The outer side of the
reguisting whes! can alsc be designed fiat, and for example, extend at

right angles to the direction of flow,

Arrangad betwaen the regulating whee! and the perforsiad

disk are paraliel chambars through which a2 medium can fow, wharsin a
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number of chambers through which a medium can flow s dependent on
the angular position of the valve ball. Access to the chamber through the
reguialing contowr of the regulsting wheel is then determined by the
angular position of the valve ball. In g half-apen position of the valve ball,
for axample, half of the valve channe! ovarlaps with the reguiating whea!
st that the medium can flow through the thus open regulating contour
and i the chambers formad on the other side of the reguiating wheal,
the inlets of which overlap the free regulating contour, Gh&mésm with
intets overapping the section of the regulating contowr closed by the
vaive ball cannot admit 2 flow of medium, With further opening, the valve
channsl overlaps 2 larger area of the regulating contour of the regulating
wheel and tpens access to further chambers. The chambsr guides the
fuids 1o the pedforated disk which covers the outiets of the chambers.
The area of the perforated disk twough which 3 medium can fiow
therefore increases with an increasing number of chambers through a
medium can fow. Therefore the area of the parforated disk through &
medium can fow {s depandent on the angular position of the valve ball
and a sscond throttie point for prassure meduction is obiained which fs in

the requirsd ratio to the throughflow quantity.

in ancordance with the nvention an area of the perforsiad

disk per chamber differs. Various characteristic curves of the contrad ball
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valve can thus be produced. in particular, it i3 possitde o obtain a finesy,

prograssive or degressive characieristic surve.

In another praferrad form of embodiment the chambars are
separated from each other by webs, which adioin the regulating wheel
and perforated disk in a fuld-Hght manner and, In particular are bonded
or formead i one pisce with the reguisting whes! or perforated disk. The
chambers gre therefore dafined by the webs, the regulating whest and
the perforated disk. A force, for example a spring force, acting in one fow
direction can act on the perforated disks so that the perforated disks are
supported via the webs on the reguiating wheel and a fluic-tight and play-
free comnection is oblained. The distance between the webs can he

canstant,

Froforably 2 disteance betwesn the webs s differsnt,
wharein the distance, particderly In a direstion oo responding o the
increasing opening angle of the valve ball, ncreases. In this way ¥ i

pussible to produce, for example, a linsar, progressive of degrassiva

characististic curve

Freferably one end face of the web iz round or pointed. The
other end fane of the webs is generally frmly attached o the perforatad

disk or regulating whee! or even formed in one plece with the perforated
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disk or the requiating wheel Through 8 round or pointed embodiment of
the end Tace of the webs a defined contact surface between the web and
the regulating wheal or perforated disk is oblained, wherein recesses can
be provided in the perforated disk or regulating whes! 1o ensure centring

and further improved sealing.

n 2 preferred embodiment the webs are In paraliel to the
flow direction. The flow is thus anly influenced by the webs o a very
¥

small degree and flow resistance can be kapt low,

v an altemative embodiment the webs are st an angle of
tess than 80 degress to the direction of low and thus produce turbulence
and deflection of the direction of flow. In this way additional pressure

raguction ix achisved,

Preferably the webhs are curved shout an axis running
paraliel o the dirgction of flow. In particular, if the valve channal has a
clroular cross-section, a partiglly oirculae hterface hatween the vahe
channal and the megulating wheel is produced. Through the curved
design of the webs, the webs can be adapled to the shape of the
regulating contowr of the regulsting wheel so thet the medium always
only fiows through a defined number of chambers. This results in better

regulating characteristics,
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in & prefarred ambodiment, on & side of the perforated disk

facing away from the reguisting whesl, at least one further perforated
disk & aranged, wherein thers ars webs aranged betwesn the
perforated disks hetweern which chambers are formed. This produces &
further presswre reduction step. The number of chambers through which
a medium can Tow is thus determined through the ares of the perforated
disk through which a & medium can flow facing the regulating wheel ang
s thus also dependent on the angular position of the valy . This
throttle point is therefore also controlied and 5o is effective over a large

throughfiow quaniity range.

58 particularly preferred if the area of the further parforated

disk through which a medium can flow is larger, at the same angular
position of the valve ball, than the area of the perforated disk, throu oh
which & medium can flow, which s adjacent to the reguisting whes!. This
can be realised, for example, in that the webs batwesn the perforated
disks sre a greater distance from sach other than the webhs betweoen the
perforated disk and the regulating wheel Such a design tekes info
consideration the ncrease in volums In the depressurisation of gassous

media. I this way nolse smissions gre redusead.
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Further fealures, delails and advantages of the invention
are set out i the wording of the claims, ag well as in the following
desoription of examples of smbodiment with the sid of the drawings. In

A "
thess:

Fig. 1 shows 2 longituding! section of contrs! ball valve in

secordance with the orior art,

Fig. € shows g cross-section of 2 control balt valve In

secordance with the hwvention,

» shows a section from fig. 8,

A
“
£53

Fig. 4 shows a further section from fig. 2,

Fig. 5 shows a further form of ambodiment of the control

ball vals in accordance with the invention.

Fig. 1 shows @ control ball valve 1 known from the prior adt,
The control ball valve 1 comprizses a vale casing £ with an inist 2 and an
outlel 4, wherein the valve casing 2 & In thres parts. In the flow path

between infet 3 and outlet 4 8 valve ball 5 is arranged which is ratatably

barne around sn axis. The axis runs at right anglss to a direction of flow,
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For this the vahe hall § is rotatably held i the casing 2 via a selector

shaft B

For sealing the valve ball § spring-loaded seat tngs 7, 8 are
provided. in the direction of flow, behind the valve bell 5 a reguiating
wheel 8 fs arranged, which has a levsl outer sids 10 and a concave inner
side 11, A curvature of the inner side 11 corresponds 1o a radius of the
valve ball 5, so that the Inner side 11 can rest against the surface of the

vabve hall §.

The vahe ball § has & vertical channs! 12 which i this
example of embodiment has a ciroular cross-section and diameter which
is ondy slightly smaller than that of the inlet 3 and outlet 4. Thus, on
complets opening of the control ball valve 1 only a small pressure loss
occurs. Shown it fig. 1 & an angular position of the valve ball 8
corresponding 1o the closed position in which flow from the inlet to the

otitlat i blockad by the valve ball,

To reach the open position the valve ball 12 s tumed vig

the selector shalt 6 by 90 degress in relation o the shown position. The

vertical chamnat 12 bacomes Hush with the flow path betweer the inlet 3

and gutlet 4,
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Depending on the angular position of the vahe ball 5 the
reguiating wheet 8 I8 cleared to a greater or lesser extent in that the valve
channe! 12 overlaps the regulating whee! 8. This reguisting whee! @ has
& reguiating contowr in the form of throughflow apenings 13 vis which &
regulating characteristic curve of the control ball vaive 1 is defined. By
interchanging the regulating wheel B the reguisting chargcteristics and

reguiating characteristic curve can be changed,

As the area through which & medium can flow of regulating
wheea! 8 ur the mgulating contowr is directly dependent on the valve hall
&, the reguialing whee! 8 forms a reguisted throtile point. brespestive of
the throughfiow quantity of the medium a defined pressurs reduction can

be achisved,

in figurs 2 a further development in accordance with the
invantions of the control ball valve 1 I8 shown, whersin slement
corresgonding to sach other are ghven the same reference numbers. In
this example of embodiment on the sach of the inlet side and outiet side
& reguialing whesl 8, 14 is sssigned o vaive ball 8 On the ouler sides
16, 18 of gach of the regulating whesls 8, 14 a perforated disk 18, 17 is
arranged which s provided with holes 18, which form aress of the
perforated disks through which & medium can fow. Wabs 18, 20 are

provided betwean the regulating whesls 8, 14 and the corresponding
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perforated disk 18, 17 which are supponisd via the perforated disks 18,
17 on the regulating wheels B, 14, Betwsen the webs 18, 20 fuid-tight
chambers which ars separated from sach other are formed through
which a medium can fow, depending on the position of the valve hall &,
from the reguiating wheel 8,14 through the perforated disks 18,17, The
number of chambers through which a medium can flow is dependent on

the angular position of the valve ball 8, so that the area of the perforated
disk 16, 17 through which a2 medium can flow is albo dependent on the

angudar position of the valve ball 8.

Through the further development in accordance with the
rwention a four-slage regulated pressure reduction is produced. Not only
s the area of the regulating wheels 8, 14 through which & meadium can
Row dependant on the angular position of the valve ball 5, but also the
area of the perforated disks 18, 17 through which 2 medium can Sow.
Independently of the set throughfiow gquantity, effective prassurs

reduction via the perforated disks 18, 17 s possible.

n fig. 3 and 4 & detalled exiract from fig. 2 is shown from
bwix differant viewpoints. The valve ball § is iy & slightly opaned position
s¢ that a medium, for example water or gas can pass through the valve

channel 12, Herg the valve ball 5 only clears 3 small part of the

regulating contour of the regulating whes! 8, thyough the openings 13
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through which the medium Rows. In the angular position of the vaive ball
S shown in Hg. 3 and 4 the medium can only reach one single chamber
21 formed between two webs 18 and thus only flow through a relatively
simall anea of the perforated disk 17, The size of this area through which
a madivm can flow comespargds o the size of cross-section of the

chamber 31,

On tuming the valve bsll § In the opening direction the
regulating contour of the regulating whesl, through which & medium can
flow, increases, o that the medium can reach further chambers. In this
way the area of the perforated disk through which 3 medium can fow

also hwregses.

inn the embodiment according to fig. 8, on the side of the
perforated disk 17 facing away from the regulating wheel 8 a further
parforsted disk 22 iz asranged. The futher perforated disk 32 &
supportad via wabs 23 on the perforatad disk 17, whersin chambers 24
are located bebwesn the webs 230 In the same way as in the first
vedorated disk 17 adiustment of the sres of the pedorated disk 22
through which 3 medium can flow takes place in dependence on the
anguiar position of the valve ball 8. The chambers 24, formed betwean
the perforated disks 17, 28 can have & larger cross-section than the

chambers 21 betwesn the perforated disk 17 and the regulating wheel §
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i oorder 0 even out the expansion behaviowr, more particularly of

gasenus madia as 3 result of pressure reduction.

iy the shown examples of embodiment, the wehs 18, 20, 23
arg formed In one pisce with the pedorated disk 18, 17, 28 The
parforated disks 18, 17, 22 are suppuded on the webs 18, 20, 23 The
webs axiend in a semicircular mamnsy from one adge of the perforated
disk to the opposiie sdge, so that chambers separated from one another

ara formed. The wabs are curved in order to match the geometry of the

{3

3rea

2

of the reguiating wheet clearad by the valve ball.

Through the design in accordance with the nvention
multistage pressurs reduction can be brought about in the control balf
valve, whersin even in the case of partial loading multistage regulated
pressure reduction fakes place. Thiz s achieved in that an ares of the
perforated disk through which a medium can flow 18 dependent on the
angidar position of the valve balll For this, the number of channels
forming, for sxample, a flow path between the regulator whes! and the
parforated disk, is dependent on the angular position of the vaive ball. In
this way the control ball valve can be used o reguiate fluld and gasecus
media, through which, on the basis of the multistage pressuwre reduction
cavitation can be avolded and wear kept o & minimum, while atthe ssme

fme nolss emissions are kept within small imits. The vaive ball 18 is
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brought info the required angular position with which the throughfiow
quantity of the Sowing medium iz adiusted. The medium then flows
through the regulating contour of the regulating wheels so that they
overlap the valve channel, and through 3 comesponding numbsr of
chambsrs the perforated disks, whereln through the webs a flow through
the entire area of the perfurated disks is preventsd as long as the vaive
ball & not camp%eie?y i the open position. In the case of hcomplete
apaning of the contral ball valve the area of the perforated disk through
which 2 medium can flow is reduced. The required throughfln Wwoguantity
can thergfore be restricted In relation 1o the load situation to ba reguiatad
and at the same time asd:dzizﬁmaé pressure raduction can ke place in the
apeningsithrottle points of the downstream perforated diskis). These can
be dimensionad in scoordance with the known siate of the art. On the
inlet side and also the cutlet side any number of purforsted disks can be
used so that the number of theottle points and thus the multistage nature
of the pressure reduction is unlimited. Even in the case of partial fcading,
Le. 2 reduced throughfiow quantity, adequate pressure reduction is

assured in the downstream perforated disks.

Tha invention is not reshicled fo the above-desnridad

embodiments, but can be modified in many ways,
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All festures and advantages svident from the claims, the

descripion and  the drawings, including design detalls,  spatial

arrangement and process stages can be essential o the nvention in

themseives and in the most varied of combinstions.
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SZABADALMIIGENYPONTOK

STABALYOZO GOLYOSCRAR

1. Szabdlyord golydecsap (1) egy seelaphdzzal {2) amebynek egy bemenete {3) &

3

gy kimensts {4}, valamint esgy  dramids g
szelepgotyoval {8) legalahb egy szeleposstorndin {13} van, és sgy, @ bemenstet {3) &8 8

23
)
avare  merflegssen  afforgathatd

4.'5?««

kimenstet {4) Osszekdtd nyitott Alds 4% egy 2 bemenstet {3) €8 & Kimenetet {4}
LgymMEstdl aivdlasste mart dllds kizGtl kivdnt sz8gdiidsobba mozgathutd, ahol legaldbh
agy s2abdlyozd kovong {8, 14) stomsxddes o szelepgoivéval {5) és soy a seabadlvozé
korong (8. 14} szelepgolydval (5) dtelienes siisd oidala {10) sgy perforsh karonghox
{18, 17, &2} wan elrendezve, ahol a2 perfordlt korong (18, 17, 22) &bdramis
keresztmelszete @ selepgolyd (§) szigaliasdtd! figg, ahol & szabdlvesd koraag {9, 14 +}
&5 8 perforalt korong (18, 177 pérhuzamos dtdramidst biztoshs kamediat {21} sikotnal,
ahol a2 ateramidst birtositd kamrdk {21) sedma o soelepgolyd (5) sedgdlidests! gy,
zal jellemarve, hogy a parfordit korong {18, 17, 32) Séramid keresatmetssats minden
Kamra (31) esstén kilonbasd.
2. Az L. igénypont szerinit szabalyoed golydscsap, azzal jellemesve, hogy a
kamrak (31} bordékial (15, 20} vannek sgymdstdl slvélassiva, amelvek folvadekot

Wmitd modon & seabalvoxd korongon 19, 14) &8 a perfordi Lorongon {16, 17

“is?.

z

babrerkednek o és & szabalvord
oy dersbként vanaak kislakitea,

koranggal (8, 14} vagy & perfordlt koronggat (18, 17

Nt

3 A 2 igénypont szerintl szabdlyord golydscsap, azxal jellameasve, hogy a borddk
{19, 20} kézanf thvalsdgok kilbnbazdsk,

4. & 2. vagy 2 3. igdnypant szenntl stehdlvosd galydscsap, assal sllamenve, hogy
& hordek (18, 20} legaldbb sgvik oisd oidala lebersidive wagy shedkenyodéan van
Sialaiitva,

30A 24, igénypontok sgyike szevnti ssabdivezs golydsesap, axzal jellemerve,
hogy bordak {19, 0} a7 dramidst rdnnve 905-nd! Kisebb s shgben vagy parbussrsosan
futnak.

8 A 2-h igénypontok egyike sverint srabdlvard golyososayp, azsal jellemanve,
hogy & borddk {18, 30} egy, ar Sramissl biranmeal pArhuzamos tangelyme ndrve fvelten
haiyezkednek af.

7. Az 2ldzd igdnypontok sgvikes sreving sxabalyord golydscsap, avzal Ieliemenve,
hogy & perfordlt korong {18, 17) szabélvord kerpnggat {8, 19) hatdros oidaldn fogaiahh
egy tovabbi perfordlt korong {22) van sirendesve, ahol @ perfordlt kovongek 7 223
WOzt bordak (23) vannak ehendezve, amelvek kE:8t kamrak {24} vannak kislakity

ca"z

v
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8 A 7. igénypont szerintt szabdlyoxd golvdscsap, azal jollemezve, hogy @
golydszelep (5) szonos szdgdlidsa esetdén o tovabbl perfordit korong (23} dtdramisd
kerasztimetszste nagyold, mint a szabslyozd kovonggsl {9, 14} szomssédos perforal

gorong {18, 17} atdramis kereszimetazste.
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