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Wp2004/ 102003 PCT/ EP2004/ 004743 Liquid ring punp The
invention relates to a liquid ring punp having a

first housing part which encloses two or nore working
5WORe#a82003di al |y, in which in each case therrRCT/EP2004/004743

arranged an eccentrically rotatably nount ed—npetter——

havi ng second and third housing parts, which
the first housing partigasidt BEngupEmeN bOth'SDm@ ME ummmn
have ducts or chanbers for the supply and dis

10 the gas conveyed, and having control disks thate6166*

bbudd invies bigrki nglapasesd mat Re ganidal r the epimpn.hdWing a
lEopid HoRG iAWY RS r wthﬁ”éﬂblcgégeéwﬁh%@'h%g% working

eccentrically C|rcd?at|ng liquid ring .
reRatFdn, rﬁﬁéaﬂﬂduldlﬂlnghﬁéﬁEtﬂatesea@ha.@&%@tethere is

|£§§£ﬁg@dteﬂ{ kBtenthecgeh S £ Of aregh Det wRe de Yﬁﬁ@§ler,
a. resu the free volune I n

th I
qﬁ%eﬂ?%lr rsrrég:lolng |%’1Agcnl FBE RSt Q%Pséﬂgarﬁ%ﬁténdwpé(ﬂ:uhce?ﬁal noff
t it fegsmnhﬁuﬁﬂngrpWﬁtubhdnUHéVﬁmﬁﬁhbhebﬁﬂﬂ yﬁ&?ﬁEand
ti openi n ro iC e
Zﬁaéé SH%ggg;%%veé%gﬂ?es%ssuc‘EedEgﬁt5 ycealrl%; g\hi‘f:harge of
I‘bté%nt @éSatcort\m/%hd anda heoritom| caiskol | ditshke erfht bound

r@ﬁ%chQﬁlﬁQaEpaEQEtletBQeaQQéglHE %Qtﬁ% phi ch the

conpression’is carried out ere i s the pressure
openi ng, through 25 which the conpressed gas in the

pIreS&lirqﬁhlijJaQQn@f d;ﬁlh@ps purp: i smpxhadst et 44 Sy %J.rt'l'ﬁgu ‘an
s are e h_as a cu m punp wher e t hey

?%%El?ﬂgPﬁascﬁﬁﬁﬁLﬁgﬂngro guﬁ@gaFFOQ 30 Pressgrethe
tltp‘emtpx@rx; mathel y1 agpabs phemioc perssHECesanth ahs@rﬂé‘ater or

o et M RSP St oL g Bor e *Fanes

from at nospheri ¢ pressure to'a post
THer har émpieddied -r i ndjs panpssofl tsi nghe: stage vednthe in the

Midd Slegecdeskgns a3 whessd Agechl QULE4T :0Q PUMS-cd. In
that region of the revolution in which the cell volume
1s enlarged, the suction opening, through which the gas
to be conveyed 1is sucked into the cells, is located at
the end in a control disk. In the end region of that
part of the revolution in which the compression 1is
carried out, there is the pressure opening, through
which the compressed gas in the pressure space of the

'pump is exhausted.

Liquid ring pumps are employed both as a vacuum pump,
where they compress the gas conveyed from a negative
pressure to approximately atmospheric pressure, and
also as compressors, in which they compress the gas
conveyed from atmospheric pressure to a positive
pressure. There are liquid ring pumps of single-stage
and multistage designs. Single-stage liquid ring pumps
can be applied as a vacuum pump in the upper coarse
vacuum oOr as a compressor, on account of the low

compression ratio. Multi—stage machines have their

*G00002*
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35 can be applied as a vacuum punp in the upper coarse
vacuum or as a conpressor, on account of the | ow
conpression ratio. Milti-stage nachi nes have their -

2 preferred range of use as a vacuum punp in the

| ower pressure range of the ¥acuum The worKking

spaces i'n which the inpeller rotates and i.in 5 which

t hergfguredr iragoes dui dee upSarte BrfiidedraRPallry thsy lower
ongr&kg8er8r rMgboth shdesaddume control disk. In the

case of nultistage liquid ring punps, these working
spaces with inpeller and control disks are arranged
on@heaﬂbekiagospaceaxialwyith fne apppepieat eonamderand in
1OWEE?Q'QEQn@|dﬁld3}1 Psrb8919U”B G?e bgﬁﬂded axially
exanpl e o714 47 onprises a | arge nunber of
coRPOABAt §1AAI eF ORr BO Fréhﬁ%ﬂ By 6n§°&%6?he@lFﬁ t hén the

aXtabedldﬁchmqm1sdu@engli@@upU&nn@ssp@@¢y, Tese working

ortin rfaces,of 15.the conponen

R R L N N B e
frefteheapanpernariably t bn tdre amrmapoimtEntnuglaral |y on
the outside, the control disks are adjoined by the

out er housin in which ducts or chanbers for the
gu?ééﬁééléﬂagkérgaslaﬁﬂlﬁiahPa B¥FRangf2p Ape example, DE
coavanned75$Umegessmbiah1hmgbuhnmbayeot0cbapoﬁ@at§dwhich
of f are_also gﬁesent betmeeq:the control dISk

th3r8ut%‘rf‘r%rb% ngs S0eh A< onventll onalc | qU|
puAprhag, tihe aump- a@serslvbsge dé‘éuegrsu;smmrmuwrfaces of

segahbng nurfiaces JddRBoRbntd 47°) atACoMd diffl Yiihdesealing
assembly is conplicated and the deS|gn I s, expensive

andUafseeRa®t tHie drachiRmt 55%moft & PAe MtifferoTofto the
suehacesnmwBheh Rhavelto ba seal edtefille, i bhpacbhecubar dasks

grs%%e%dféﬁﬁég by the outer housing, in which ducts or

chambers for the guidance of the gas and liquid streams

rection

are contained. Surfaces which in turn have to be
sealed off are also present between the control disks

and the outer housings.

Such a conventional liquid ring pump has, in a two-
stage design, seven axial sealing surfaces
(DE 27 14 475). Accordingly, the =~ assembly is
complicated and the design 1is expensive and also has
the disadvantage of a large number of surfaces which
have to be sealed off, in particular a greater risk of

developing leaks earlier in operation.

In- the case of two-stage liquid ring compressors, a
widespread design is provided with a diagonal
connecting tube, with which part of the gas to be
compressed and of the operating liquid are led on the
outside from the pressure opening of the first stage to
the suction opening of the second stage (DE-B 870 004).
Since this connecting tube is fitted to housing

connectors on both sides, there are two further sealing
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30 devel oping | eaks earlier in operation. In the case
of two-stage liquid ring conpressors, a w despread
design is provided with a diagonal connecting tube,
with which part of the gas to be 35 conpressed and of

the operating liquid are | ed drithe outside fromthe
pressure op

ning of the first stage to_ -t yct i :
op BT TR O &esecgﬁa s?]asgae&f%&%gg%sio 0(3504;3.?16%3 n%ggssu?al
t hilss comneatingheubeige fauntslr t of hdasiivg duedniedtter sWith
on L des ere; t fructhebrseakbBgs- 3for  the
sur g%%%s(?]rgc?%?giﬁﬂe Slil?argva\r?tgggggaof t hese cl assi cal
desighsnBre. ofhehar GeNKumbet 36 Si it Vi &5& MebE sSWFERCeS
CORk espoNndiaRgl y 4 ghpkabrsegatidon st sbkawekhe the  pump
machi ning of the many surfaces and the many surfaces 5
whFeRPRAVR F o be seal ed of f between the punp

conmponents. Many approaches to sinplifying punp parts

or fusi Qquer'9119¥ ardSap Ak i L St¥aYusing
re%g' n%kgﬁgac% number fgf pg?tng cIi)]t‘ tpﬁe' liquid %nq}? che
puApS ral pEa@ymRnRAE E ForNExdipl BNt YR KWt -
desifiBed GINtEHtts dbsk vhict L idei centngl eigrerasabneady
copponent (drawin rom.Travaipj P n i 405 60yt rol
A gF‘ﬁﬁPe-st e ef‘graaiid’ ri Elgg%cson'ggrl%ggglregi & a{ séorl Known -
i ndwkkchitheths dewishonedPrent gasoser 6QMBOBRNEHEATAWING
tsﬁ(fyoﬁn §lrg@a§ﬂg bERILAY TR gam-sdgeans togetihgneoBrage

e

€ pressure Ssi - are not, cartied gut out si deht.tg: the
corpredsor T bYI ne2dPHISHHat L& e2kABWN B8V tibest™ < FUE
i nstieadiohheogashst ream ssresnanect edhenlspdti cones sdiele and
of .t he .housing and t Lyisian tg the rgspectiyesig
ot &&adﬁn&esto}}egt%%s héggfﬁégi goélg?bigéd Og‘utbbil Eeans of oo
st raieghtott utresr i(€EP G1GgautDEle Balye FSMAFS®SRAoRN fgans of

acgpodate ghdwd hesaet yalselsl;ow nfucts, i thd hgasestrabm is
ho%ihﬁ%xﬁ%%t SEF§12515%n%4osf%% of the housing and the
division to the respective other side of the housing is
"carried out by means of straight tubes (EP 0 584 106
Bl). Is also known to accommodate all the actual flow
~ducts in the central housing part (DE 197 58 340 Al).
.The disadvantage of this embodiment is that it can be

- applied only to single-stage liquid ring pumps.

The object of the invention is to provide a liquid ring
pump oI the type mentioned at the beginning in which
‘the number of individual parts and, in particular, the
number of sealing surfaces to the outside is reduced

considerably.

The solution according to the invention consists in

that the first housing part is formed in one piece, at

(]
¢t

ast one connecting duct leading Zfrom the second to

L
the third housing part is provided, and that the first
housing part has an axis at right angles to the axial
direction in such a way that, by rotating the first

housing part through 180° about this axis, the contact



10

15

20

25

30

35

40

The di sadvantage of this enbodinent is that it can be

25 applied only to single-stage liquid ring punps. The
obj ect of the invention is to provide a liquid ring

punp of the type nentioned-a# the beginning in which

t he nunber of individual parts and, in partrcular t he
FOHARRS 8Pdseht FHRY s GAEACES St 05T hbI bWt &iidd | she second
reydiicet r ¢ omsislenabpyrt Theesolkranisfr raedoridieng itca lllye into

:ccrweengdmw&n& st 8yl Nmebhat &he dhiist J&rﬁmgcarlairctdn J S the
0] 1.N n ne n

é&?cen§ an S?ﬁe gﬁgzﬁp%gé hgggg ?d%ﬁ%lé égﬁ ge %%rmed
plr fepéeﬁllarrd t RAE thEe L R %Gérﬁ@nbaﬁfldﬁérédérﬁla>aasrts

atf rilghtpangl 25 tedtdedaxial direction in such a way
that, by rotating the first housing part through 180

q%out Lhis aX|§regg$ﬁ%oqﬁgq; d§y %ﬁﬁﬁiggg ELXiNg g in

SBa t e secon hou5|ng
rﬁﬁ%“&r transferred identically into one another. By
means of this configuration, the adjacent second and
thigd m?%lgmqforﬁart?aﬁag er_edefﬁEﬂeé i dentieabl¥cadhe and
nunper_of different i.ndiv par,
ko s el ol osliEh SF "t Phoenc Ot pere
faiRPfagetat i 1. heG Theaaneﬁfﬂﬁﬁ“Eéﬁaﬁ@ applfeéd to for

t ave tragea aidg mMrltdrstagecbngubd rdigkpuiesweEne fhesttwo
h%@rﬂgg p%tace%dvami@ge%slyap@&mf nher medd &t ecwal lquct
@% @gﬁg gﬁ |néernalaco trol disks between the

t TP n QRLCYGt B3P ntPaPYPRul ar at |east one
duct for Ieadlng t he conveyed gas through. In one

aTkv ant agecvs nenfediume dnbddiendrit st thousi pgtpardus ihas part
NP, £0he thane t W surdaces, whh ebs ans 1oNNees edohfected to
the working spaces and with which it adjoins other
housing parts or other fitted parts.

The construction of the pump is simplified further if
the first housing part has connections for emptying
and/or and emptying dirt, for cavitation prevention and
for venting on the suction side.

In one advantageous embodiment, the housing parts can
be formed as a cast construction. In another
advantageous embodiment, the housing parts are formed
as a welded construction.

Particularly simple assembly is possible if the first
housing part has fixing elements to be clamped axially
with the second and third housing parts.

The ligquid ring pump according to the invention

contains the following previous components or functions

in a single component, specifically the first housing

part according to the invention:

- the classical tube-like central element in
duplicate,
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20 the working spaces and with which it adjoins other
housing parts or other fitted parts. The construction

of the punp is sinplified further if the first

housi ng part has connections.for enptying 25 and/or

and enptying dirt, for cavitation prevention and for
Vent'UQhQ”cEHﬁeéHQLbQ@uﬁbd%hibﬁ ang, Advald ageglSrrom the
enbodi nent, the housSing parts can be fornmed as a cast
const r itEFBNTtOI Rhandeferd T Hvant ageous enbodi nent

"the hourkngopaetsodr enhtorsrtdraascanwebdedisks, now to be

constructi-on. Particul ar [ S is. i ble
e PR SR T RaURT B ar T Phe TR Dt el rtht S e be
ctanpetibaxipakky c85twpthdihksseabnieand amied bRéusEng the
parts. sThet! inyHd nigi NGhP UMD ageehHlNG t Ok s | A¥EBLhEN in.
contains the foll ow ng previous conponents Er_ 1 .
functi BHED i% &3 nfPetcdiporientiSsp8ErfrRar| y°Ietnd S
first beusimgd,40 part according to the invention: -

t he cl i cal, tube-]ike cent j dupli ,

- St gécgﬁﬁﬁ% iﬁﬁmkﬁgecﬁﬂi%%g%ggggggkg%%%iv?%o%?%ﬁged
first toomherigecohed spEge ust theo helederingf Iweta@firal In

cont r ok ndi v @Woh@ 1he vy @UrBdyPAr thedbakkyYe seven

simply as_fl at disK§ 5 - the outerﬁgpntrol di sks can

be cl affed Bat wedH 1S i PEEYRDUsi g SandPREF&corit SkS
or thi cdnheddi nglementsuahda avayethal mouddmglse and also
extern seal. | [ r ' a frn
sealing&guﬁgégggnigh?egggééggiogggoﬁﬁ%i%gﬂﬁgpﬁgaﬁjag?e'
two sealing surfaces. In the conventional two-stage

- pumR, derd Wk & SEMEN tSeehéngnsdhtaeas iketyeait dfig shed

control_ disks, _ :
by ‘a low number of components and few sealing surfaces

to the outside. As a result, considerable advantages
arise during the fabrication and assembly process and
in the operational reliability of the novel ligquid ring

- pump. A particular advantage is also that the second

" and third housing parts can be formed identically,

which likewise reduces the production costs and the

stock holding costs for replacement parts. .

The invention will be described by way of example in
the following text using advantageous embodiments and

with reference to the appended drawings, in which:

figure 1 shows a conventional ligquid ring pump in
cross section;
figure 2 shows an embodiment of a 1liquid ring pump

according to the invention in cross section.

In figure 1, a conventional liguid ring pump is -shown

in cross section. In working spaces A, impellers C are
mounted eccentrically on a shaft B. The working spaces
A in this case are partly filled with a 1liquid, in

particular water, so *that the cells between the vanes
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central elenments and external housings and also two
bet ween t he housi ngs and the connecting tube. 15 The
desi gn according to the invention is distinguished by
a | ow nunber of conponents and few sealing surfaces

to the outside. As a result, Lansiderabl e advant ages
arise during the fabrication and assenbly process and

20r i #né h@mﬁ@ﬂék‘soﬁéle e@hiadeld taxﬁcpfréchfc&w@& &&%mqlt of

r|n articular advantage is also that the
| %nﬁfqggﬁ Fﬁﬁgd HB&§Pn§CB&FW§SC&$QN$?QR%ﬁﬁiaCtlon At

|uhﬁneﬁaslwﬁ w%&chﬁbﬁksgtseowxh@ﬁ? the @Pwﬁﬂau:&hsks D
toc 0 n cost.s e acene

5 e 5a b, T AT o O e o T Byl agPbF such

ecmrrtplt@ll rdishe. f ol IHowisigug exlartsi ng abwantiagebes working

ahodl eaL s 4ad o Wi ef 2T ence has Lhe ARRended  at the

draw ngs, in ure 1 OWs a conventi‘on
| GV e AT n‘ghsaﬁpam agpes Hossdnigomant YU e ‘thmma‘aﬁ the
edhadi apny ofjuatls qUbE T EREmMBHRE @ﬁﬁprdtﬂg tadd®y  and

i pvention in_cross section, 35 In figure 1, a

FhaPLl ithG P35 ngCphfp BERStbwn PR GadsClearly be

seodn Ofin | i gWrki g SPEEESmAny NPehbERENEs Alre MRYBEREL ed
a shaft. B. The ces Ain

FHRELLLER YRR Sy D WG cpaces, ALY oo

par seedl atowdther , osbostithat hdreicel It bbbwemmt e anes the

Qmﬁﬁeéggﬁér%?lhfgs are-enl arged and reduced on

account o iquid ring, which achieves the
punpi ng action. At the ends of the inpellers C there

Eﬂﬁé(éﬁﬁﬁoécgb§5§n9 t@th%hQE@@ﬂﬁiod'7§§“%ﬁ%¢WdiHEP§gure
é; Lgure our Such control _di sks. Housin parts
bothEet hee

PRI ry© slﬁ%&ee]sl%sthe Bhishderen iged to a

radifl Ul reedi e8taPk thethe eccentric working.spaces 16.
At the outer ends of the impellers 1 there are control
disks 2; in the center between the impellers 1 there
are control disks 3, the control disks being provided
with suitable openings through which the gas to be
pumped enters into and exité from the working spaces
16. Shown in figure 2 is a connecting duct 13 which
connects the suction opening 14 of the left (second)
stage to the pressure opening 15 of the right (first)
stage, with which a partial stream of the gas conveyed
is led from the right (first) stage into the left
(second) stage. .The 'respective other opening of the
central contrbl disks 3 1is covered by the central wall
8 and therefore has no function. This central wall 8
is part of a first housing part 5, which surrounds the
working spaces 16. This first housing part 5 has a
further connecting duct 7 for the gas streams within
the pump. Via this connecting duct 7, a second partial
stream of the gas conveyed is led from the pressure
opening 17 of the right (first) stage to thé suction
opening 18 of the left (second) stage.
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two ends there are al so housing parts F, which have

the necessary ducts or chanbers for the supply and

di scharge of the gas to be punped. As can clearly be

10 seen in figure 1, very many conponents are

assenbl ed one after another in the axial direction,

in each case a seal to the outside having to be

provi ded at the connecting points. 15 The punp

aksoraimgbeo $éeEnj nudet | onfteas vshiohwn 6i,n ¥hgahe bdnds the

"5$Mﬁ§§ h%g aLdo {apelhers e Whieh are fildedgd 0,34 the
rotate in the eccentric working spaces

1cenneptingie dater endseof foR@efnpll | ee 1 Pliesce aFerther

CQaﬁqs@henésSkasr@ th t bec68at %rnobew@%a trh@usm@gl less 4
1 there 20 are control disks the contro

bef g BEBvied thRi 11 Shi PR erb%té?n fs ERFodgh Sthi BRusing

thergasito »helc}purﬁz&d eﬁerfsmrrreatdo aaiénexidad 1fir.omrhlee only

k f 2 .
ater - 4 ah R Fogbiears t bt subBLoR Boentity 14 gl CRALLNG

Ieﬁrfésesonu¢tﬁse9tagbetofuhetprbssanegopendngtms ofecond

t bght Afir t th ti Lahy
?811}51&98%4 con\silfsb)eed‘es eggﬂ gb fromthe 5?.8 tEE (?é ﬁ%r{ 7
st dgdespgpaths |SémeW~°( seEbhdyhschgéh eTH@w%srkﬂec@wés 1,4
ot her ropeni ng atchhaenceertral control disks 3 is

covered by the central wall 30 8 and therefore has no
function. This central wall 8 is part of a first
housi ng part 5, which surrounds the working spaces

16. This first housing part 5 has a further

connecting duct 7 for the gas streams within the

punp. Via this connecting duct 7, a second partial 35
stream of the gas conveyed is led fromthe pressure
opening 17 of the right (first) stage to the suction
opening 18 of the |left (second) stage. - 7 As can be
seen, the outer wall 6, which bounds the
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- wor ki ng space 16, the internediate wall 8 and the

connecting duct 7 are forned in one piece. Further

conmponents are the second and third housing parts 4\5llOYDVWSE

arranged on the left and right of the first housing

part 1, which can be formed identically. The only
sealing surfaces to the outsisde are the sealing

surfaces between the first housing and the second
housi ng 4. These seal i ng sGiadmes are designated 9. 10
19 designates screws with which the housing parts 1, 4
are fixed to each another. LLOYD WSE 8 Cdainms 1.

L qui db¥dwgd paapcshaaity A2viipst shobistelyg parsipg) part (5)
whi ch @nckRses 1w Wor Kiifg wepaces; (d8dceadi@ldy, raqiBily,

“which jn each case there is arranged an

-eccent®i c4't§7r ot Bt aFRY Mo R | § ertg1)2rrpRgefg an
seconce@anent hi cdl housimg qrariilsy (4houmbedh isesdlloff (1),
the fi . housi r 5).,and the pu n,hot h, si des.

and ha%%$ﬁ€§t§eggnb a%%éréhﬁgﬁ'Hﬁ%uﬁﬁﬂguﬁgf§gang4)’ WRich
di schasgel ob fifthet ifast coaveyed,s imgvimpart at S) eastd oblee pump

connect i ngodHcts {das | 8adi PG amdhe osecendddd 4 ey the
third housing part and having control discs (2

g . , 3 _
that b®¥RBIY héNRorkt Hgn3pagedt (W8 PASt HEMBG¥Fd,  having
di rectaonlecabar agiceréetednihfatiueh gl(he; fligssdiiQUSEBE the
part (5) is.fornmed,in one .piec and conprjises an - .
intern%%?%?% wiPl 508) |%%§i§mW%ﬁ%%d ?%aneaBgecgaVlng
with teentipdt dheasi g, pant thrst viemmd heh¢ weoskaggs spaces
tor aceemydal g Lhe oy Miefe CONL Ol il 268cLP) 22801 8- chat
Li qui d rlnglpunp according to aim1,

the first housing part (5) is formed in one piece,
and comprises an  intermediate wall (8) which is
formed in one piece ‘with the first housihg part
between the two stages, for accommodating the

inner control discs (3).

2. Liquid ring pump according to Claim 1,
characterized in that the intermediate wall (8)
has at least one duct (13) to lead the conveyed

gas through.

3. Liquid ring pump according to Claim 1 or 2,
characterized in that the first housing part has
no more than two surfaces {(9) which are connected
to the working spaces (16) and with which it

adjoins other housing parts or other fitted parts.

4. Liquid ring pump according to one of Claims 1 to 3
characterized in that the first housing part (5)
has connections for emptying and/or emptying dirt
(10), for <cavitation prevention (11) and for

venting (12) on the suction side.
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characterized in that the internmediate wall (8) has

at | east one duct (13) to |lead the conveyed gas LLOYD WISE
through. 25 3. Liquid ring punp. according to Claim1 .

or 2, characterized in that the first housing part

has no nore than two surfaces (9) which are connected

to the working spaces (16) -arfd with which it 30

adj oi ns other housing parts or other fitted parts. 4.

LP qui dL# g pdidp Jadedrli AgCegdéne ofo g nefl Gleizds 1 to

charach er icagdalch etrhaled hien FERSt RAUSIHAGNHY AD)ts hg@, 5)
connections for enptying and/or enptying dirt 35 (10),

f or ca%F?a?PBﬂeBré§e%tF R E( EPPSARYCFSP™ venting (12)

on the suction side. LLOYD WSE - 9 5. Liquid ring

punp a LNg.. o] f_dai 1 to 4, characterized _

iﬁ'tha?ggggahgﬁéﬁhéﬁgggtgg%gfggfg are ?%?n@% a Eﬁﬂghsf Lo
constrfiet copragterilzeguiich rthgtpohp acoerdingdoconéd, 5)

of dahps #okReq4asCharaileld 284 sk ihal,f he housing
parts (4, 5) are fornmed as a wel ded construction. 7.

Liquid ring punp according to one of Clainms 1 to 10

67.charagtedi zecthd nptihat athe rbithgt oush@gopardiaic® 1 to

has fixing.elenments, (19) .to be_cl ed_axi al | W th

t he seébn Gk ??ﬁ?%é%%uéfhggﬁath 4)?lrsg Housing' part
(5) has fixing elements (19) to be clamped axially

with the second and third housing parts (4).



