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WO 2006/ 031161 PCT/ SE2005/ 001122 1 APPARATUS FOR
REGULATI NG FLOW OF A MEDI UM I N A HEATI NG AND COOLI NG
wo209d/Bidihe present invention relates to a devpEgsi065/001122
the regulation of the amount of a flow, 5 having an
adj ust abl e Kvs-value, in a heating and cooling system

AP%R@[T*US@FUR R']K}Ulifﬁggi‘d@ FIOW amALMERS UM W%eg{)EﬁTING AND

vi ce accordi ng to t present 1 nvention Is to

COONENG SYSPRMant by conbining a pressure difference
valve with an integrated check device. The check 10

devi ce can al so be varied by choosing in a stepless
manner a nore or | ess open check device in order to in

Thetpgresenanventibh eckegatad eie@&sefdrethetmgutm'ﬁm efltHd awount of a flow,
reach a chosen pressure difference level. The already
havingoam adpstalds K vevabre dntachemiatg ahé cootingesystcmandoiding to the
these cases 15 primarily pressure difference
preanelyel oft desmol. f| ow regul ati on val ves, are inpaired by
vari ous drawbacks. A device, based on a pressure
difference regulator, in principle can limt the flow

The gbjech i delict Rsorae g?%dﬁrﬁﬁwtagﬁmﬁ%%%%@npi% 8‘2’3?%%1:3:{@6 flow constant
Val Ve i.e. the fj. i it

by cBfing 2 Tpitla iffmico D veiwithah Bnopetid 88edk ggvice. The check

devighTan ko b Ried BT RERORIE bR slorls BRBRELS fppf bt R open check

deviglé'fi#i%rdépﬁfﬁl ﬁﬁ§ '\fijgrgg-éédé’%?a\}'gﬁ %a[gef/\lﬁlt HEasiied flow reach a chosen

erence, mnus I'm nat es

prestslli‘fesditf%fe 8su&/dll ow. In this case this separate valve
can be allowed to operate with a pressure |evel, which

may cause 25 noise, since the chosen pressure
di fference val ve cannot check this smaller flow and

The ahreadydindwnidevides, designiedaofaeet thiese obaédtes ard iwthese cases
Consequently, two different valves nust be conbi ned.

primandy pressuredli et ¢mreerepe] atatry er drodv aegulation valyes,arerigpaired by
.valve in order to obtain the desirable regulation
Vaﬂ@%dt&%h&@l@?. is of course an expensive sol ution.

A device, based on a pressure difference regulator, in principle can limit the flow to a
level, which depends on the chosen pressure difference across the valve and the size
of the valve, i.e. the flow, which it is chosen to be able to limit the pressure for. The
limitation is caused by the fact, that, when a smaller flow is needed, a flow, which is
smaller than the predicted one, to the valve, which is related to a definite pressure
difference, must be added a valve, which eliminates this too large flow. In this case
this separate valve can be allowed to operate with a pressure level, which may cause
noise, since the chosen pressure difference valve cannot check this smaller flow and
thus not limit the pressure for this smaller flow. Consequently, two different valves
must be combined. One pressure difference valve and one flow regulating valve in

order to obtain the desirable regulation functioning is of course an expensive solution.
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WD 2006/ 031161 PCT/ SE2005/ 001122 2 A device, based on
a flowregulation valve, can of course Iimt the flow,

wthoss31Gkh @ system nust include val ves, whi chp@d/$© 005001122
limt the available pressurg difference across the

flow limtation valve. This neans, that regardl ess of

A d¥0RE, BASUEEH %ffgé\ﬁgre%ﬁdﬂ?%i\%” Ean R Ursd gl th% flow, but such a

sen, € Se conpri $e at least two se

syst?rélﬂu%g %&ﬁ&e%@é& Wi HIchSaléd Sinit €S Hﬁ/ﬁﬂﬂbllfef SRS difference across

one whi ch regulates the flow.
the 86 MAftatPrOvalve. T nda@us st rebgrdleessivhak @}é@ﬂe&l afehe two

normal [y not so high, that the above-nmentione

mengiomneidrEiove) vitlictiis tavsae eheaedup wust coirtpriseaat least two separate
functions are required. In these set-ups radiator

unity,aoneshaclk limsigs thepiessureadifieredesil gnacanicbone vehichaeghitates the flow.
openi ng between the cone and the seat of the valve to
vary in various ways in order to be able to regulate
the flowin a better way. Exanples of solutions for .

In seahll set<mns, 6% iarsenald bovses dhe pressuge dowels age @@amailm@t so high,

that\zgﬁe B Syééﬁgnégf fgo{gﬂ{i%&iéﬁ&{;“ﬁ‘feﬁ@%—a{i{ﬁ ﬁgv\? fitftfon fanctions
are I?q(ag:gfqﬂj T}tglttﬁgie s%ﬁsﬂr& 'gttog%fs %ﬁ?@rqag%e:gﬂq g){gl?iltcbon he tgggi_gned to allow
the Geing eherndhgoBSiath 1Rl PR Vel o YAl yfigps ways in
ordét}ﬁgq%%%eztggrggufate e flgbv?lnll alhaRs Wiy sting solutions

'S hig n-case a satisfactory
functioning in a set-up is to be achieved, partly
because several units are required and partly because

Exafg@ﬂe@ sf sbldtbry Rrsui#l] dbf-fps afe deyalited ilPBEE86@0679-8 and in DE 27

nplicated constructions.” Since at |east one

56 InRessure reducing function and one flow linmting

function are 25 required, in nost set-ups, the final

cost for the client will be high. Two conmponents nust

be installed and these require often sone type of
For targntsebaipsei.or ofentsebups whitk high pressure differences, there are
constructions, which are based on a limitation of the flow in steps, which
arrangement is described in e.g. EP 0 591 873 A 1, and as an alternative ause of a

pressure difference valve according to e.g. US patent no 6 196 259 Bl.

In all these existing solutions the total cost is high, in case a satisfactory functioning
in a set-up is to be achieved, partly because several units are required and partly
because the existing pressure difference valves often are complicated constructions.
Since at least one pressure reducing function and one flow limiting function are
required, in most set-ups, the final cost for the client will be high. Two components
must be installed and these require often some type of maintenance or control, which

all in all means costs.

The object of the present invention is to counteract and as far as possible eliminate

the above-mentioned problem. Also, the invention is to develop the art in this field in
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all in all means costs. The object of the present
invention is to counteract and as far as possible

wctdogonate 30 the above-nentioned problem Al sgor/§gdosn01122
invention is to develop thesart in this field in WO
2006/ 031161 PCT/ SE2005/ 001122 3 various respects. The

varions egfs.q*}ﬁe HBNRPbIf PR RAFitio g%ﬂt uirlérljz s {PYel&dpPa complete

conpl et val ve,” which can be us uri ng changi ng
valvepiith eandwndidd diting Uhaseimbbpetiod Comdifionyed
according to the present invention by neans of a
device of 5 the type described in the introduction,
whi ch device is characterized by what is stated in
Thesdebidets art achizved acterding ¢6 the present iAdentiombgimeans of a device of
characterizing features and advantages of the )
the typedlascobed is thetntroduntion, which evicsvis mhamaterized bynwhat is stated
) ref erence, bei ng made_to, t he encl osed draw ngs, which
in thereharacteriging elasisedf clgim lnot 1initing enbodi nent. The
drawi ngs show in detail in: Fig. 1 a schematic picture
of a device according to the present invention, being

Al g hoBrEL S BT B3804 HE o i Al orth in e
fol ARSI SPishPs BRidiridedo BR o et which show a
preffsdi, Suend AFHAE AHbQERRSE THEGH:SHbR0 A3 ifedndhe

position; and - Fig. 3b show ng a position, in which

the passage is partially elimnated. Fig. 4 the check

Fig. 1ad ¥eharahtic §E6RITEI0TR dévithactortnkit6nhe PResertiifiverftion, being a part
showi ng the valve fully open; and - Fig. 4b show ng

of a tbelinglorchasting sdtsus onplaay thieflow rdgadedon aatve acobrdimg to the
. from below, in which the stop shoulder for the check
invenbondeing istegrated2&ithian idetstioms oublet Hoepl et e f1 ow
. regulating valve 1, which conprises a connection 7

Fig. 2 a complete valve 1 according to the invention;
Fig. 3 a pressure difference regulating part according to the invention:

- Fig. 3a showing a fully open position; and

- Fig. 3b showing a position, in which the passage is partially eliminated.
Fig. 4 the check valve part according to the invention:

- Fig. 4a showing the valve fully open; and

- Fig. 4b showing the valve with its cone partially closed, and in view from
below, in

which the stop shoulder for the check device is shown.

Fig. 2 shows the complete flow regulating valve 1, which comprises a connection 7
for the flow pipe and a connection 8 for the return flow pipe. The valve is provided
with measuring outlets to be able to control the actual total fall of pressure across
pressure difference part 2 and check valve part 3. In connection 4 the pressure in the

flow pipe can be measured / registered and in connection 5 the pressure in the return
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for the flow pipe and a connection 8 for the return
flow pipe. The valve is provided wth neasuring

w®ok@336t 0 be able to control the actual tot a}cf@uoggﬁgnzz
pressure across pressure difference part 2 and check
val ve part 3. In connection 4 the pressure in the

flowf igﬁ%e gzlfbg(r:]@;géhtigtgld’@@f M@ﬁdasﬁﬁ%%%ﬁ@?% i 'l&dgg% in the g, Examples

pressure int urn WO

regaf@SERRRBI QN 28d opetatin ﬁrd)&esc'fﬂ%cpﬁﬂishr@@éurﬁénPSE 020 2851-2.

t he measuring nipplés is known in the art. Exanples
regarding construction and operation are described in
i.a. docunent SE 020 2851-2. Also, the valve is

Alsqrtheividde vé ptovaded opith al step @alvmépnmmted én tegbetatbdogart 9 of return
9 of return 5 connectl on 8 of the valve. This stop

connegtion 8 af themaleclvEis sgep bealsieisan withl acbrammga:he aitmll valve, which
nmounted ,with sealing elenents 10 and _a stop ball

11
is mgpatechwith senlmselemenisd Oznd a step balli keand in avhighipdace these parts

ction b anso a stop nut 12. The regul ating
are ¢ i 8 25AAk dcelinn Paticuas oL AR IS 4 2o Lo

interacting parts, mhlch 10 are nounted in the conmon
val ve housing 1. The upper part, which contains check

The {PitongsPBocor i CHIBLEE valud ContSisitt PoYBiiEacithe parts, which
are thbunteWH tl?en%‘l#ﬁ‘ioﬁ’ @éfvelg%t?gl\rl\lg he Tﬁuﬁhgfeﬁ?tg {w?lg?h contains check

pressed agal ns gas chis

Valvé)ﬁ.lh@ﬁﬁfl Negthdintel ihBe Waf@éﬂbﬁsﬁgﬂﬁf@riﬁg tegﬁg) ece %3 to housing 1

InTts turn presses pressure art

throﬂgMM@hﬁg @aal NIbweHnmdllampan e S16f e b pieky %emglgtéy@ed against

On upper, outer thread of top piece 13 suita
gask@t BRo#xdnth e insweterl indg cPr$ inderhead. 1 6W6f the pfdssiird d1$ference part,
a

installation can be replaced by a suitable type of

whicoljnuis it presses presstre differenoe tpagt 2 idgowwewardsagdinsigcontrol plane
in order to prevent outer |eakage between the valve

18 olﬁérabrmljouﬁngt hdOnawpezpopices thrdad 4 aé toy phecenk3 etutably a protective

Oring 19. a sim]ar, way an outer | eakage via 't
COVer 3els me éﬁhgihoﬂilt%ﬁ% ksfallgieon gap be ¥ ?w%l/bmae&mtable type of

. by the nounti n of Qrj 20 and 21 respectively.
ad}uql%%g%sm@p howm 1y e B4Sure difference part is
shown in Fig. 3, Fig. 3a show ng

A sealing in order to prevent outer leakage between the valve housing and the top
piece is done by means of O-ring 19. In a similar way an outer leakage via the inner
components of check valve part 3 is prevented by the mounting of O-rings 20 and 21

respectively.

The construction of the pressure difference part is shown in Fig, 3, Fig. 3a showing
the pressure difference regulating part in its fully open position, i.e. when the spring
force of spring 23 presses the cylindrical, basket-like part 24 with its upper sleeve-
like part 25 upwards towards cylinder head 16 of the pressure difference part. In
order to guarantee a small distance between sleeve-like part 25 and its upper side and
the lower side of the cylinder head 16, the cylinder head is provided with a distance

shoulder 42. This will enable the pressure level, which exists inside components 24
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25 the pressure difference regulating part inits

fully open position, i.e. when the spring force of
WO k01188 presses the cylindrical, basket-|ikgcRadosichi122
with its upper sleeve- likespart 25 upwards towards

cylinder head 16 of the pressure difference part. In
d i | disi
and 38 S RS B TSR EOBIERR « 10 ap g s arge
s e, B NIRRT AR e 8 kg par 24 i
its hiph@st osifi®

ﬁ§§&g‘3926 avalll kgh exists inside
conponentsngg WD 2006/ 031 G?bPCT/SE2005/001122 5 and

24 - the pressure difference-part - having a pressure
Pd - to act on a as large surface as possible. In
In FighBb guospeiation positiontie shotva, gy whichispaingoasit @3- parkially has been
part 24 1s in its highest position, passage 26 Is
compugissgd, Essags 2brhaviing eenarndopad i this wagi Thisroperation position is
shown, in which spring unit 23 partially has been
obtaipedp mdwnche pessugdevel abinlagsidech aableddid is higher shan pressure
. Thi,s, operatipon position s, obtained, when the
levelﬁ%swmvél isiyinmad AfeEpassage  inga dosnsrean direcHngs
than pressure |evel Pd, which is obtained after
passage 26 in a downstreamdirection. 10 Thus, when

s, i, B BRSSP SRR pr SRS A 1 sl dovmwaras
and ALUGE, ORRIREPIRRAT T GoAaYhds 26 bl ey dhis witlbe o
pressUE IS4 6f fohd B b atgﬁggsggd%e g;geéé%&e d?ff%?@ib{eﬁ%ét@é%h Pd and the

et side 8, osen to le

presside 16F 1O butks: i€ SUBRRE] FeUld el toSkf VEPHLsRcO fibtes the upper
25 conpress spring 23 into a position, in which the

surfagpofilcde-fikeqrrt 25 Rblnyprast Bpiihe P16 a phdidonpieHdlER the spring
Pr times the surface, on which Pr acts in space 39

forcehjeintte with she fotdek svineh tpréssuaa Prithees the surdheapsiewhith Pr acts in
the cylindrical casing, is balanced. Thus, the o )

spaceB8dmiwecditfaskeehke past 24 emdrticanderdiameteondithacylindrical casing,
not d gendent on pressure level Pi of inlet side 7.

. e .
is balpmcedc bhys dife prcsswerdiierenes betyecansPdrand Buts eongtantrand not

operation of check valve. 3. ,20 . . .
depengent on pressure level P1 of inlet su%e 7. This constant pressure difference is the

basis of the operation of check valve 3.

Thus, in case Pi increases, from the position shown in Fig. 3b, spring unit 23 will be
compressed additionally and this will in its turn result in a reduction of passage 26,
since the pressure difference between Pd and Pr must be kept constant. Pressure Pr
enters into space 39 via slots 29, which are present in lower cylindrical casing ring
41. In order to prevent, that the higher pressure Pi will enter into this space 39, an O-
ring 22 is provided, which seals between valve housing 1 and lower cylindrical
casing part 41, and sealing rings 30 respectively, which seals between this cylindric
casing part 41 and the cylindrical basket-like part 24. Also between cylindrical casing
40 and sleeve-like part 25 in the upper end of the pressure difference part there are
sealing rings 30, designed to guarantee partly, that the higher pressure level Pi does
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Thus, in case Pi increases, fromthe position shown in
Fig. 3b, spring unit 23 will be conpressed

wasbhs@eal |y and this will in its turn resul tpdPs@oosooriz2
reducti on of passage 26, sgnce the pressure
di fference between Pd and Pr nust be kept constant.

not 1§£1€ 2t ke 3@&{1&5@#1@%?%%{@5319%%& QOSAr@Fp?oggisedj"f‘akﬁikned to

re present i1n sing ring 1. I

providéig ﬂo%voﬁﬁtﬁﬂfﬁétwééiﬁéo%l@%n%hgﬁﬁﬂ aRAEZB Y E b@tw%% lggmponents 25

enter Into this space 39, an 0- ring 22 is provi ,
and #0iredpcetiviely hetlvmepresslineishionponantlineordicr tvguarantee, that changes

cylindrical™ casing part 41, and sealing rings 30

of thedapacsiatielpressreajuiskht kealis ttomemewoperatibn pasition for the movable
casing part 41 and the cylindrical basket-like part

(24) Tlow shecking pae ofdhe prassuraldifaxinog regalatmg part.
sl eeve-like part 25 in the upper end of the pressure
difference part there are 30 sealing rings 30,
designed to ar ant.ee part

The censtruehon eétachodona !%t%’i@t a‘%@éﬁ@%@a%&%&p‘agg gwing the
checkip Sl apengier AR VIE Cate Iguick PhhAr beef FiTed into a
post b SRR R e A SR B BB RERE Aty
operfyBl5bRIBHRERN Fond 315 HUANAGRA A i gt

the novable 5 (24) flow checking part of the pressure
difference regulating part. The construction of the

The ?ﬁg&gé’ﬁg}gxﬁﬂﬂ’ e 1S it8 ROMtiuRtibhYalwWayShihkedid poBsitié'th choose an

valve fully open, i.ée. revolving check

operfify ideerdd whizhbeakes of posiblenocloseasiactigrtheimaximghflow, which
passage 43 outwards towards outlet side 8 of the valve

is appsoprihteyfot@heseparasedpplicationmasesind siomelt@icously it is possible to
positioned in its upper, open position. The check

restricilthis oW by duearsoof the adabmanament, obchecksderaice 34
possi bl e to choose an opening degree, which nakes it
possi bl e to choose exactly the nmaximal flow, which is

The 3@%@ [aippg%[e;ﬁlo Qs%rhlg &E@é&%@ﬁ gﬁ@&'(s' %g% |2 C,,atill?it ;ﬁﬁngressure
it R TS0 S R STl S SN i the ek
valvé tﬁ?ugtarﬁgnaéeg Ryifi i 88 Ut pressure as a starting point it is then possible to
choose the flow, which the valve is to provide by rotating check device 34 in a
stepless manner, the chosen opening degree corresponding to the desired flow. Check
device 34 cooperates with fixed check veil 32, which is mounted into top piece 13.
On top piece 13 it is advantageous to attach a graduated collar 17, according to Fig. 2,
which interacts- with pre-adjustment tool 36 — not shown in the drawings — which is
used, when a position for check device 34 is to be chosen in relation to check veil 32.
Pre-adjustment tool 36 gears with holding case 45, which in its turn rotates check

device 34.

Thus, through the described pre-adjustment it is possible to always dimension the

opening degree of the valve, the so called Kvs-value, depending on the present need,
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di fference part always provides a constant, naxi nal
fall of pressure, which the check valve nust manage.

wOMdokvosthés fall of pressure as a starting poi ngci/dEd085/001122
then possible to 20 choose the flow, which the valve

is to provide by rotating check device 34 in a

and &P Eteﬁ%lq}ﬁfeaegsaryfts HYRE R PHOBIHMEIAeHEE steps bet?\:sgfeen different

corresponding to the desired flow Check device

operﬁﬁ?@@égf&%, W ffbrehit fRowgheck veil 32, which is nmounted
info top piece 13. On top piece 13 it is advantageous

to attach a graduated collar 17, according to Fig. 2,
whi ch interacts with pre-adjustnment tool 36 - not o
In addition torthishémbtion, ihe onewnithta steppkesalechosancd VilS-value, it s also
position for check device 34 is to_be chosen in ]
possitdedoirestrias teisclaw/ey mems offs eong s whigh caadie dsplaced in an
_Ee_ars,vvith hol di,ng case_ 45, ichinits tutrnro atesl. . .
axiabdgertioaleng span . Thepglal Aevemgat ean gbways be utilized in its

enQ35aaEh PR Ar % GRS AT P3P R8sy means of
cheo?%?ﬁ%lg %%6 il%%}?ne%igggggeﬁ dgg{@i@?ﬁ%@ﬁ?ﬁg gr’e\éﬁatp §h¢] g][ow, regardless
or A SIREIE R TR L1 e o v

addition to this function, the one with a stepplessly
chosen KVS-value, it is also 5 possible to restrict

Whegfljgfgtl %ir%‘fé%h@? ﬂ@%ﬁfesﬁg_@ﬁ&%n? ie. Whe‘if‘théaihlblé is to stoph%he flow

In an axial direction along spindl e 33.

entirely,ahidBYEPER séaited byalatihg the icohedst lowéred arriddaled against
| engt h, regardl ess of 't he openi ng degree, which has

rubbee gask&td8;proyidethos top ofdwnidetdeadel 6341 thhpresserndifference
that it is really possible to regulate the flow, )
valveelnthls pesiticaf, when bz cohe soalsy prassuee lavel &iyprasentin the system,
small or a large flow_ 10 When the con reachgs its
wouldbpesss the soneapwards, Bphimiradusingasmal sig) 44 bgtwern spindle 33 and
flow entirely, this has been secured.by letting the . .
cong:dha Sé’éa]:l Soakage fﬁ%f R0 & HpRFhside Qﬁﬁ%@éﬂ%ﬂ&msﬁ?d and 1n this
walygﬁIr %’cgﬁﬁﬂ@%&&n"& ﬁ{e ggrllé N Sinigved and c%tnsteaﬁerrftrlj? the ifidesirable effect
of a pressure/force increase on the cone is prevented and in this way the sealing
functioning is secured. The decompression also implies, that the closing per se can be

accomplished through minor forces, and it will be easy to operate the valve.

The check valve is provided with O-rings 20 and 21 in order to prevent an outer
leakage via the inner parts in top piece 13 and also an O-ring 27 in order to limit an
inner leakage. O-ring 19 will prevent an outer leakage between top piece 13 and

valve housing 1.

In Fig. 4b and the view, which shows the check valve from below, the check valve is
seen in a position, where the opening degi‘ee of the valve is limited to a certain extent.
Check device 34 has in this situation been rotated, the opening in relation to check

veil 32 having been reduced. Siinultaneously this lateral view shows cone 31 ina



valve. In this position, when the cone seals, pressure
| evel Pi, present in the system 15 would press the
wo osvg/osiawar ds. By introducing a small slot 44 hetxetsooiin:

spindle 33 and cone 31 a sgull |eakage flow up to the
upper side of the cone is permitted and in this way a

posiflBACTPHAREh A ha bédier&nboel Yol arRbanewhan e adatibhto its upper
the” undesirable effect of a pressure/force increase

posifion! 1t§ seatiagi posirien eqhedk Aediddn34 kha inaxiddiplsbekotaged 180° and in
functioning I's secured. The deconpression al so

its finabpossiox, velter thee o%miinlggbeptweeﬂethea:hebk d&¥ice and the fixed check veil
acconpl i shed through mnor forces, and it will be easy

is camplepayatlesediahe alheek dewiee stopsiagaatstean mner shoukder 47 on check

L Wth Orings 20 and 21 in order to prevent an outer )

veil BRalNagk3? hastalzo anopenpag.t 31308 6b8(gu)ewénq13 meansathas the opening —
an O-ring 27 in order, to limt an innper, |leakage. K . . .

whepthe yglveisgully gpen eris a8 Gt segmenkadbe hﬁ'égﬁfe@tgi“tluﬁh is “a
piece(&ﬁ}gﬁd 25 valve housing 1. In Fig. 4b and the

accoping toMiccHgWiows t he check val ve from bel ow, the

check valve is seen in a position, where the opening

degree of the valve is limted to a certain extent.

O eI R OB A% R4 B3, BESSL eowe raation
can BER GRS BRSNS, B ity i

position, in which it has been renoved downwards
sonewhat in relation to its upper position, its
starting position. Check device 34 can in principle be
rotated 180 and in its final position, when the
openi ng between the check device and the fixed check
veil is conpletely closed, the check device stops
agai nst an i nner shoul der 47 on check 5 veil 32. Vei
32 has al so an opening, a recess (180), which neans,
that the opening - when the valve is fully open - is a
180- segnent, the height of which is "a" according to
the figure. O course, the solution described above
for a device, designed for a flow regulation, 10 can
be nodified to some extent wthin the scope of the

i nventive idea.
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WD 2006/ 031161 PCT/ SE2005/ 001122 9 COVPONENT LIST 1
= val ve housing 2 = pressure difference regul ation

w@anb/03868 = check valve part 4 = neasuring nigpt/seo0sio1122
level 5 = neasuring nipples- Pr level 6 = stop valve
7 = flow pipe connection 10 8 = flow pipe return

COMIPORNENINLIST extended part of the valve housing 10
= nt 11 = stop ball 12 = stop nut 15 13
- top piece 14 = |ocking nut 15 = | ower annul ar
portion of the top piece 16 = cylinder head of the

1 = yulesdiousirgi f f erence part 17 = graduated collar 20 18
= control plane of the valve housing 19, 20, 21, 22 =

2 = essugsdifferensprégudatian pacty| i ndri c basket-1i ke part
25 = sleeve-like part 25 26 = passage

3 = check valve part

4 = measuring nipple — Pi level

5 = measuring nipple ~ Pr level

6 = stop valve

7 = flow pipe connection

8 = flow pipe return connection

0 = extended part of the valve housing

10 = sealing element

11 = stop ball

12 = stop nut

13 = top piece

14 =locking nut

15 = lower annular portion of the top piece

16 = cylinder head of the pressure difference part

17 = graduated collar

18 = control plane of the valve housing

19, 20, 21, 22 = O-rings

23 = spring

24 = cylindric basket-like part

25 =sleeve-like part

26 = passage

27 = O-ring

28 = lower, not movable check portion
29 =slot

30 = sealing ring

31 =cone
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15

27 = Oring 28 = |lower,. not novabl e check portion 29

= slot 30 = sealing ring 30 31 = cone WO 2006/ 031161
waPthnsAHAP05/ 001122 10 32 = check veil 33 = spimskmosdhiiz:

= check device 35 = springo5 36 = adjusting tool 37
protective cover 38 = gasket 39 = space 40 =

=CoHd j:;cal casing 10 41 = lower casing ring 42 =
32 |sétdgﬁf%fshoul der 43 = passage 44 = slot for |eakage
33 =f§ﬁﬁﬂd]e45 = holding case 15 46 = outer thread 47 =

shoul der 48 = adjusting device WO 2006/ 031161

34 =RGckEEOHBE 001122 11
35 = spring

36 = adjusting tool

37 = protective cover
38 = gasket

39 = space

40 = cylindrical casing
41 = lower casing ring
42 = distance shoulder
43 = passage

44 = slot for leakage flow
45 = holding case

46 = outer thread

47 = shoulder

48 = adjusting device
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CLAIMS 1. A device for a flow regul ation of a nmedium
in a heating or cooling system conprising a conbined
wo aogesz119hi ch in one and the sane val ve housi ngcf/de2005/001122
includes 5 one part for pri@assure difference
regul ation (2) and one part for flowlimtation (3),
CILiA®VIsonpl ete val ve al so i ncl udi ng neasuring ni ppl es
) for neasuring pressure levels as well as a stop
val ve function(6), characterized in that theflow
amount i s regulated by a check valve part (3), which
1. Aldeniceaforsa flosv feguiationwhta inediumsinep bb&ﬁﬁﬁ; RRlingyswtem,
check device (34), andi nt hat the flowis
comprisingd bombined vahee, valtich intonhand that bamieosadne housing (1) includes
adj ustments of _t he check device 834) operates with its
onecp fei pressutkdifferegen regulationd?) eadserapartifyr fhow lhitation (3), the

1,. characterized in that theflow limtation is done
comple Xi‘ﬂg’@lﬁﬁ% IUE‘“SIUH&PS mensuripg ripples ¢, a) for meaRuting pressure levels

ressure 15 diff.erence, regulation part ,(2),, the check
as ST 58 4o Vebe SHREIET (O0TEM hg eRiE FRE 4 B dim Edoadn the flow
am 5801l B EHES, P e oV BRGASRRE R % amount i

' r : val v rt, (3. are.. .
steffELCRaRAE: B4 ol ABRCERSASTIER) Y3l VERRY LMol smited by o

V. : [ N

conf 31 BUHRR, i cHotn GilpheiCor o PAGSCALHR (g oRfates with s
CO @f@g}@@]@@hn that a sealing between the pressure

ifference regul ation part (2) and the check val ve

part (3) is 25 done by pressing the | ower annul ar

part (15) of the top piece against the gasket (38) in

2, Acdewieetdconrdinigttot ¢dlaimuiyne iing rof ctther i eckidnd wut W 44) the flow

. 5.. A device according to clains 1 and 2, characterized

limitatiemis done byshebeclysalue pent (3),3yhichyinteraats with the pressure
check devjce (34), obtains a steplessly adjustable 30

differenes geguiation N@zﬁ 13behozheek vabre penta(5/abways »perating with the total

chosen differential pressure Pd-Pr.

3. A device accordingtoclaim 1, characterized in that the pressure
difference part (2) and the check valve part (3) are mounted in the same valve
housing (1) and are fixed in the valve housing (1) by the top piece (13) via the
locking put (14).

4. A device according to claim 3, characterized in that asealing
between the pressure difference regulation part (2) and the check valve part (3)is
done by pressing the lower annular part (15) of the top piece against the gasket (38)

in connection with the mounting of the locking nut (14).

5. A device according to claims 1 and 2, characterized in that the
check valve part (3), by rotating the check device (34), obtains a steplessly adjustable
passage (43).
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12 6. A device according to claimb5, characterized in
that the check device (34) interacts with the check
woeik/0§38) . 5 7. A device according to clai m lp@fsiao09001122
haracteri zedinimghat the cone (31) of the
check valve part (3) always operates with all its
stroke length, regardless of what the opening degree
of the check device (34) might be. 8. A device
6. Andeviat agedrding & okith 5nd la IcA¥reevdr 890 iih tPRta t Nehe check
cone 10 (31) of the check valve part in its closed
devpes(34)dnferabtswith theatheckgain@2)t he gasket (38), is
conpl etely deconpressed thanks to a | eakage flow up to
the top side of the cone via a slot (44) between the
spindle (33), and the cone (31). 9. A device according
7. A devica scordingliodiean ben2 dhimata eee picsedreini3hat the cone

(311 kit She Ffvisabank (ST cmarmtongith sbitsmke langthn regandless
of i thé fpsing (Rieee C6 Al e deacpdet viehi Sene

changes of the present static pressure-level = Pi.
10. A device according to claim1, characterized in

5. A BBtk B A BRETHIER! SUF D g% e 0T St e cone
(31ROt il EAIESIRN SIS, e Lot e sk

(38 picesuitetly H%&@ﬂgﬁe%d_tth‘éhﬁs E(Eﬁ léhﬁégc fl%gl) Pﬁj@’ﬁgtét?% side of the

devi ce according to claiml, aracterize .
consid aclotE4)teswecatheypindlo (Bﬁrah@tﬁé c%hé%(l;.) = Pi

of the pressure difference regulation part (2 isto

be registered / neasured via the neasuring nipple (4).

30 . : i
9. A device according toclaim 1, characterized in that the pressure
difference part (2) operates with a low friction thanks to the design of the sealing
rings (30), which results in, that the chosen pressure difference = Pd — Pr is kept

almost constant irrespective of the changes of the present static pressure-level = Pi.

10. A device according toclaim I, characterized in that the static

pressure-level = Pr, from the outlet side (8) of the check valve directly, without signal

circuits, can be registered / measured via the measuring nipple (5) and also directly

actuates the pressure difference unit via the slots (29).

~ 11. A device according to claim 1, characterized in that the static

pressure-level on the inlet side (7) = Pi of the pressure difference regulation part (2)

is to be registered / measured via the measuring nipple (4).



