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WD 2006/ 031161 PCT/ SE2005/ 001122 1 APPARATUS FOR
REGULATI NG FLOW OF A MEDI UM I N A HEATI NG AND COOLI

NG
WOPeH6the present invention relates to a deR(¢SH28¢5/001122
the regul ation of the amount of a flow, 5 having an
dj ust abl e Kvs-value, in a heating and cooling system
APPARABUSGFOR REGUBrATING FROW & MERUR XA HEATING AND
device according to the present invention is to keep
COQRENG S¥ TbEMant 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_No

The fRPSHVFRISEClaES R et iGotgherguiidh B At adun? of a flow,
Leach a. ¢c . i - | eyl :
havip§aR e B SPERE k yB AR R h GBI A Ot RendlesRfhe o the
15 [ il di ff
preaf S GRER -  Pow requl ati on valves, are i npaired by
vari ous drawbacks. A device, based on a pressure
difference regulator,in principle can limt the fl ow

The S’.‘"’# &t oy deviceiccdrdRienfitheopresbat iaifidorPisedsuep the flow constant

erence across the valve and the size 20 of the
by cﬁﬁibdﬁin% apresdigeldifforendd ehlvietwith axhiistegrated bheakldevice. The check

limt the pressure for. The limtation I's caused by

devitbeahardso behatriedbg chaosing irea stépless manmed adnoze df degs open check
which is snaller than the predicted one, to the
devicelinerdentain this vedyirethe separdte cade let phedssired flow reach a chosen
di fference, nust be added a val ve, which elim nates
pressutesdifferenee dgvell 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

The gh{gf@ﬁg{ ncq% ‘éfqgﬁs‘f‘_@%‘” ¢ e%gtpp:{ ﬂ}%reméql};bgqgtgz 5\%&' éﬁ,_t ese cases
prin GRS SR P S50 S 1P e B iy SR R fpaired by

. val i grder to obtain the desirable regul ation
Vaﬂ??ﬁﬁﬁ?@ﬁ?ﬂﬁ{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 devi ce, based on
a flow regulation valve, can of course Iimt the f
WORMP6/QBIEH] a system nust include val ves, whi CWCéq/%Egoosmouzz

linmit the avail abl e pressur®e di fference across the
flow limtation valve. This neans, that ardl ess of

A dentiee, bagsdam afﬂa\he‘egukathmmhvﬁn@@ln aﬁ@wrseaﬁnuh thes flow, but such a
chosen the set-up nmust,  co se at st t wo

syst@numustsinchade walves, Whick @I&r&){éﬂpt Q@,%Y Teblerpiess él?%efence across

| evel and one whi ul ates the f
the fl,@?felupit'%t@%gv?alm' hi FitApac et resdieavdel Sem of the two

St P 1 AT et o s
i, SRR 5, e LS RSB W s the ow,

openi ng between the cone and the seat of the valve to
vary in various ways in order to be able to regulate

i sl L8 8,2 AShiA o, e PR Bl cnglere a0y go o i

that ﬁfe ﬁ%ﬁme&{’oféﬁ coAHIRats6h ofiffererfoe-afideflonelintiffion functions

pressure differences, there are
are r@@ﬁﬁ’e&um tlRe sephipsiradifob &ahtbscarealﬂedmwmbhmand.’oe designed to allow
fl'ow in steps, which arrangenent is described in e.qg.
the dgening BetWéan thd consdndstherseat vf thavalre to vary of various ways in
pressure difference valve according to e.g. US patent
ordento belfbie 26 Fegulate the float in afbefterexapti ng sol utions
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 se ..
Exampleseed selutignsfos small setrups arde %@%ﬁbéﬁegﬁ(ﬁf@ and in DE 27
ignpllcated constructions. Since at |east one
56 1}pessure reduci ng 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

For ﬁggq':] Séﬁﬁh{g&d e r]g%ti ??ts ﬁp§ &ﬂm hiei? pr&Ruto Werrbiedies! 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 a use 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



10

15

20

25

all in all means costs. The object of the present
invention is to counteract and as far as possible
WQ:300¢0HA¢le 30 t he above- mentioned probl em Al sRET/$HQ05/001122
invention is to develop thedart in this field in WO
.2006/ 031161 PCT/ SE20Q5/ 001122, 3 vari (fus respects, The
varieus eespests. {The objeshof the prrention particularly és 4 developsa complete

conmpl.ete al ve, i.ch can pe used during,changi ng
valvepwihieh sAn e &Q@ng SInghPBeradiof eotitioNse d

according to the present invention by neans of a

device of 5 the type described in the introduction,

el BB e i iy S A6 R 5 P Hralt ih Bl o ofa device of
the tF¢ S Ghed il Qééiﬁﬁ&@{lﬁﬁﬁ?ﬁ;%@fﬁé?%%s%ﬁes819.289 by, what is stated
. ' : dd i , Which

in th AR 2IERERE: CPSB R CIRh L T Tt ng enbod rent . The

drawi ngs show in detail in: Fig. 1 a schematic picture

of a device according to the present invention, being

Add%tlidt?e[ltchaiﬂécté_riﬁmg farturss Avbhdvantages off the invartion ufeset forth in the

ow regul ati on val ve according to the invention

folloveingodéseriegiont, edferehbe beirigteidecto the endlosed tiaveingsswhich show a

Fig. 2 a conplete valve 1 according to the invention;
preféired, Butangtr lisdting emibddineente Tihegldaavingg shamt iradetaildimg
to the invention: - Fig. 3a showng a fully open
position; and - Fig. 3b show ng a position, in which
. the passage iis partially elimnated. _Fig. 4 the check .
Fig. |4 seheraatic pietyreof g device accordingitethe pyesent;igvention, being a part
showi ng the valve fully. open; and - Fi.g,. 4b show ng ,.
of 2 coRlIng Oy heating Satr e Blasth Hie:floy temUation yaive Aceordling to the
. from below in [ t he .stop sho r for the check
inveRlgh heti taiegrmted iR 4 TISLAEAR SIS as et o 11 ow
Fig. 2308182 vAET decotlifd 1S BPdwiRRich; connection 7

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

f|OM/poe. The valve is provided wth neasuriﬁg
WOR¢/@X1861t 0 be able to control the actual tot HCHA004401122
pressure across pressure difference part 2 and check

val ve part 3. In conpection 4 the pressure in the
flowi pip@. Fhscanstrussionekthesmeasuipg Mpples 18 kaown 1n the art. Examples

connection 5 the pressure in the return WO, 2006/ 03116
reg 1300 ORCFALIAN By Sorihodt st QRGUBRIDSE 20 2851-2.
the neasuring nipples is known in the art. Exanples
regardi ng construction and operation are described in

Alsg, 18 v oo vited S0 AP yarvis frmaitfed By EBrerRled apn 9 of retum
consblg 5 PPN K S g 5 A v, i
i g LA 06 Mo 40 ke s
are fg'kéd?ﬁi hRAxP diRédtior? byansaPoPdistd@nuf 9. regul ating

unction of the conpléte val ve consists of two
interacting parts, which 10 are nounted in the comon
val ve housing 1. The upper part, which contains check

The vegulatihgrfanictiondf the completel valve tensistsvef twoi sntegadiing parts, which
fixing top piece 13 to housing 1 through | ocki nghnut

are mdunteovier thersorharorpualvelltousing He Thepuppetcpatiewhgch contains check
pressed agai nst gasket 38, which is inserted into .
valve funetden 3pénthasted infibe yebeshousiagrye figang teppicce 13 to housing 1

which_ in its turn presses pressure.difference part 2 .
througlwlegkiag mddidadewes aony arpp%mi S10of t%@ top Riges dereg prorged against

gaskgt 3P owbach i insgaigeinst Syindes Read T e miessitd @lferfnce part
which % Wi S bRSoh N BB e i el afbapcontol plane
18 of Safle fousiferh &35 BproSiset HAYPRE B BicdiLS Bpitfbly a protective
covef 73t ARRhIAG B Bl S il By itable tpe of
adjuéﬂneé igger?g%gu_rjhbpgh Qi theds and 21 respectively. :

ruction of the pressure 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
WO20p6/0331613 presses the cylindrical, basket-| i RETRRP0SH1122
wWith its upper sleeve- |ike part 25 upwards towards
cylinder head 16 of the pressure difference part. In
and 24 -dé¢he poessuze differenaespart - hiiwingracpraseuneBd — to act on a as large
sl eeve-like part 25 and its upper side and _ the | ﬁ?r ..
surfase de possible. kn/thispesitiand.el @vhem&lazwlillﬁ@!éﬁalrlé@i(etg e part 24 is
. provided with a distance 30 shoul der 42. This w |
its highesti positienppasssge 26 Bislly QPebh exi sts i nsi de
conponents 24 WD 2006/ 031161 PCT/ SE2005/ 001122 5 and
24 - the pressure difference-part - having a pressure

in g7 o g o i v oA Bk 3 Hbgany has been
compiih il 26 o BUER R 4P i O35 s Bhepdion posicion i

i ! . . . . h
obts i Rnch T EL 100 o tellge, AP s0hies than pressure
. g . o o . Sctiba.
lovel B s ORI g8 2in b ShagbartUiectivg
than pressure level Pd, which is obtained after
passage 26 in a downstreamdirection. 10 Thus, when

Thusi W il eurdi Pi incressessbaslatlilte par@pwill triprassed downwards
be pressed downwards and w Il consequently restrict /

and willuoesqprentyeredfrictndredueepassage 26 anidi thewesultiod this will be a
pressure loss of fromlevel Pi to level Pd. The

pressprebessraf frofif lyweh ®i todevelePd STihe paessuge ditferenaecdetmesn Pd and the
of outlet side 8, called Pr, is chosen tq let the .

pressate level oftautlst side Suppded Psyist fél&@eaftoslleéﬁ%"eﬁdﬂ{@éc% tiges the upper
25 conpress, spring_23 into a positjon, in which.the. .

surfage of sicems-hke par 29 FOMPIESs SPHRg ﬁo}f&@,a PRSIERT, IR sdyich the spring
Pr.tinmes the surface, on which pPr.acts in ace 39. .

forcapimiin 1a die F0TceK B High Prospudn FritirBes it PurfElfiedn Whih Pr acts in
t cylindnical si.n I S I T IR .

spacs, 8 KEE SR HRRBhLRE TRt 24 A AR R By A ovlipiioa casing,

. not ndent e ' ' : S}

is balffped EREDTR nyBlaBERRT Fac Uetvuton P At BE i€ bctfAnt and not

depef@&idH PResShiré &R PifRilet sid0 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
WOR80/03Wal |y and this will in its turn resul PGIFEZ005/001122
reduction of passage 26, $ince the pressure

st Eciaspate S antpettn st S SRS BB ot o
providede W @igti@ngmtwegné{o%pﬁgnéﬁt%% g.lg(i gggﬁ{deg%\%%lf %OInlprc]ments 25
and ﬁ;%{qeétgsté&é{ &f@@&f}%ggﬁ%és ﬁ&p%'q?a{t gﬁ éﬁae{' gql\%ﬁgf’e{nqg&’that changes
ot S G ekt B3 e IE AT AP BEFIGRR forthe movabie
(24) 85 Seinl it iF th Posiile R ERke reglfing paPar

sl eeve-like part 25 in the upper end of the pressure
di fference part there are 30 sealing rings 30,

j ! OF GiAEIRkeRalRRr is $hewntifFibl 4hPig. ptesisowm
The ‘%gr@g i nd‘cs;fes WO ZOOGII%P%ISP%T/ srzzllgos1 08’112 ma not g the

check 9atve ARy égaﬁ,ei.ésrewvmréﬂecm deice 84 hawbeempstagal into a
are provided, designed to provide a low friction
positiat, Waevhichrpussant 432dutawetds gowaddbettletsidedrpf thevalvasis fully
and 49 respectively. A low pressure is inportant in,
openpan@sirmoltgneouslyeane hhis positipeed iofits Hppen BPEnspesitien.
pressure quickly |l eads to a new operation position for
the novable 5 (24) flow checking part of the pressure
di fference regulatinhg part. The constructiap of .

The cheskkvalaeweilh e tosits gensnetienalwayssngke] pg%&ﬂﬁ@ choose an

opentng legrova which Beeles 1iRasStpie b sHigoss SkttIg St &g flow, which

is appSiiAle RSt AP R oA ! By Yk ossible o
. .t i i . it

restrifh s 110y theahd SRS e AORR Rl SHlnebRacyipeisq,

possi bl e to choose an opening degree, which makes it
possi bl e to choose exactly the naxinmal flow, which is
OPE 0D - [ : |
The @?‘ uﬁquﬁggﬁé ;foﬁtﬂ?@posglé%?g to s 15 reg%tc?’?gtmt hi's essure
. . f . .
i s B R B e v o (e check

valvd fifust #dnagd With i £413 8 heessure 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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?Ii H‘erence part al ways provi des a constant, maxi nmal
a of pressure, which the check valve nust na
WGORFOIMPL fal | of pressure as a starting poi n'fCT/§E71%§5/001122
then possible to 20 choose fhe flow, which the val ve
IS to provide by rotating check devi.ce 34 .i
and gusplitssnatmesessaryre ahasterd wgﬁ%aanag gﬂ@é steps between different
correspondi to t desired flow. Check device 34
0pemag§)éﬁgf€é?§, erent ®heck veil 32, which is nounted
into top piece 13. On top piece 13 it is advantageous
to attach a graduated collar 17, according to Fig. 2,

In aﬂb\%ﬁ tioﬁ ﬁﬁ%ﬁ ﬁﬁ% %n%vﬁﬁ@%s @ngests@plahg’%qn m-value it is also
ros B B A G801 B gyt o

ulapﬁigéétl&% éa@o% sgiiﬂﬁlﬁi?? el‘ﬂﬁ axti] 'IﬁBVbﬂl(fntt %ah lﬂlﬁa&@‘bﬁlﬁﬂlzed in its

h the describ
I
e 5 U S5y OOl sy s

checldeviat 34, T@ﬁ@ﬁ[&hﬂs th'm it iHeremllgipﬂssmEew) , rég@late the flow, regardless
2006/ 031161 PCT/SEZ 05/ 001122 nd thus, it is not

of whetlrgsthe walve/cbne setoresttivea smalhgr ailaige ﬁoups bet ween
different openings degrees, different flows. In

addition to this function, the one with a stepplessly
chosen KVS-value, it is aI SO0 5 possible to rest

s iiff?ﬁhgﬁﬁﬁigwap@?‘gﬂmﬁf e 05itp the flow
cntitgy dhisoas e Lsmed}n?%gtlag S foonisdse Ioered andhseqled against
rubbes A EHHoAB POy IGRLAR 9P ORI adel 63t thel pEcisUSE difference
valvpgﬁfaﬂia% @b@lﬁqe;ff ik R8¢ cBnE s6als, BREHLE 144 Py Blésent in the system,
Woufﬁé%ﬂé%bsa Bt G Bl bR GR3R J6744 BeriykEn spindle 33 and
cone 3 syl iffare 0w 35 (6 EPpBE SIS e LC “Q%em"’d and in this

way§f Q’%’dgg@ﬂrﬂ:ééﬁl&%f e E¥hé TIgEniRoRE akidl éﬁns‘éﬁﬁeﬁﬂ?&h‘é ridesirable 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 degfee 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
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valve. In this position, when the cone seals, pressure

level Pi, present in the system 15 would press the
WO tdar ds. By introducing a small slot 44 BfS28¢5/001122

spindle 33 and cone 31 a Il | eakage flow up to the

_upper side of the cone is permtted and in this way a .
posities,aipwhiah #hastbeenaresaveed doayan &W@%%Eﬁléﬂgwo its upper

.t he .undesi,rabl e, effe of, a. pressure/force 4 ncreas o .
PoSitinn, ifbSIaBHRE PoSiaR.dnhedk dRuice 4 frs Ipapinciptedtc folafed 180° and in
. functi.ani ng.i s secured. The dec r ' S :
its fipalipesitiony Qenttip@ qIung ,eeggﬂggﬁggfg %%ﬁée 8nd the fixed check veil
. acgonpl i she hr o ' . is |
is cofipigay sTeseth iR¢ SHEQk Bedle S RRo1Y bkl sholRic 3%on check

.1 At ' . { no —
veil ¥4, Vell3% P45 pftd A Gubrile ofeShs (IR0 WBTh, Akafs; flat the opening
_e_rb orn_ [ . : 3 “a”
wherffhe YRGS Aty gt 2ls B 80T Sedficnt ARE i 0pAhich is
1 S valve housing 1. In Fig. 4b and the

accogpg%ﬁo%ﬁgﬁgﬁgﬁoms the 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,. .
Of céingektlteyolatioddddsesibied dbove fortadevioe, designedtfar adlow regulation,

the opening in relation to check 30 veil, 32 having
can beerodifieddodon® extend veishisl the: svopel oft theanventive d66as

cone 31 in a WD 2006/ 031161 PCT/ SE2005/001122 8

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 flowregulation, 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 COMPONENT LI ST 1
= val ve housing 2 = pressure difference regul ation

WO9P¢/0318613 = check val ve part 4 = measuring nijpi/dE2005401122

| evel 5 = neasuring nipplé’- Pr level 6 = stop valve
7 = flow pi pe connection 10 8 = fl ow pipe return
COMPONENTNLESE extended part of the valve housing 10
= sealing element 11 = stop ball 12 = stop nut 15 13
= top piece 14 = locking nut 15 = | ower annul ar
portion of the top piece 16 = cylinder head of the
1 =v3{eeBOHSING fference part 17 = graduated col lar 20 18

2 - resER PGS S By , hoveing 19, 20, 21, 22 <
3= cﬁgcﬁ Vséllsg\ﬁgftl i ke part 25 26 = passage
4 = measuring nipple — Pi level

5 = measuring nipple — Pr level

6 = stop valve

7 = flow pipe connection

8 = flow pipe return connection

9 = 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
WOR09%/812€105/ 001122 10 32 = check veil 33 = SHfiTif2805491122

= check device 35 = sprind?5 36 = adjusting tool 37
= protective cover 38 = gasket 39 =space 40 =

32 =ojpleckdréital casing 10 41 = lower casing ring 42 =
di stance shoul der 43 = passage 44 = slot for |eakage

33 =fspowdle45 = hol ding case 15 46 = outer thread 47 =
shoul der ,48 = adjusting device WO 2006/ 031161

34 =pbeckedaynes 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 nedi um

in a heating or cooling system conprising a conbi ned
WO2P&/B1164hi ch in one and the same val ve housi r?é:T(/S.ISZOOS’OOHZZ

includes 5 one part for phlssure difference

regul ation (2) and one part for flowlimtation (3),

CL onpl ete val ve al so i ncl udi ng neasuring ni ppl es
(4,5) for measuring pressure levels as well as a stop
val ve functlon (6), characterized in that theflow

2 0 Bl b e e .
comjt {ig %e(\&;ﬁgng%f &%]ﬁ% ?\g%:h 1@,{9trxcehaufc}1 hgf Jf%ac'n% (_}%&é Bousing (1) includes
one ?%Pﬁff@%s ?\g%{(dltf%?eﬁ?% ?@ﬁﬁﬁt\b@?@s 4.0 Op%‘t Hrflfcnatlon (3), the
con%yletg‘vgﬂggtl?‘f%% frﬁﬂud{hr% H%?fﬁﬁ?\% |k%1§t g)gfcgﬁ\;hmethﬁuﬂﬂg Pressure levels

as V\FHHE‘§§ Hrsto SaWé ﬁﬁicﬁﬁﬁ?(fi)e%lhad rAchR¥FFizD d tihe ehesgl the flow

val ve par al ways operating with the total chosen

amotint fie r@g’tﬂa&d by@de& valverparB (3 A vieichcdiratrates thg flow amount in a

claim1, characterized in that the pressure

stepplésSemanner byiatcletk dendcel(@4)tenid val vieh par tthedlowris limited by a
mounted in the sanme valve 20 housing (1) and are fixed

con¢ (31 hevhighvia albebosen adjusbpentseof the ph@;d@d(:m)e (34 opiegates with its
Iocklng nut (14). 4. A device according to claim 3,
compietestrakea levgthn t hat asealing between the pressure
difference regulation part (2) and the check valve
part (3) is 25 done by preSS|ng t he | ower annul ar

2. AGict ERbardip B O IRt Bt L Ot (e lﬁnu i?% the flow
limifytiq, (¥ AORE LI Al %019‘2?@% é:éf @éﬂ,ﬂ%ﬁ%ﬁag? 5 ieSsure
diffejgfig 5§§\Yfz?§s%n(@%)‘ ORI ‘%E‘?‘?é‘é@%@ﬁgg’fﬁ iperfting With the total

chosen differential pressure Pd-Pr.

el

3. A device according to claim 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 nut (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 and2, 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 thecheck device (34) interacts with the check
WQ006/03136h 5 7. A device according to clai m 1P@FSE2003/001122

haracteri zedin!hat the cone (31) of the

check valve part (3) always operates with all its

stroke I ength, regardless of what the opening degree

f th h . devi .(34 ight be. 8., A i
6. A et STOraing 9 it ong Thil Lo &rte £ 4k i « hla ¢nthe check
10, (31 f.t hegk t i it I d
devie@I3a) dfircrifts With'BE cRECR SiP(A, Do Lashet (585 TS

conpl etely deconpressed thanks to a | eakage flow up to
the top side of the cone via a slot (44) between the

7. Afgé%g%r%kﬁﬁ&ggﬁ $19FmCPBE 2 ?tlgxﬁa;‘i‘ ?% dgy iczeeQPCP)tllgitrlga t the cone

acterized Tn he pressure

(CLRGEAR IS V% ot PEFRRSSON ool e ety rogrdls
of Wit #hé Dpening 8grdd\ef thodetkrderies (84 kiptn dece = Pd -

Pr is kept alnbst constant irrespective of the
changes of the present static pressure-level = Pi.
10. A device according to claim1, characterized in
8. At deticelaecerdingdoXlapnedsand?) evkla rare t efr bmetdiein that the cone
outl et side (8) of the check valve directly, w thout
(31)=fithel cheskr calvepart imits closegi position, whemitseals againstithe gasket
nmeasuring nipple (5 and also directly actuates the .
(38)pizeemplciely Hecompacssed: thanks tpa leakage flogy upito, the top side of the
devi ce,according to claim], ragterized j_n.that
cong izs2 slotd44) 3)65\*/@@3 she Soindie (835 ahd i cone3la (7) =
Pi of the pressure difference regulation part (2) 1is
to be registered / neasured via the neasuring nipple

9. A((@Vicg%ccording toclaim1, characterized in that thepressure
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 accordingtoclaim 1, 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 accordingtoclaim 1, characterized in that thestatic
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).



