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WD 2004/ 102002 "159159'' PCT/ EP2004/ 004742 Liquid ring

punp The invention r iquidrin as pu
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both sides, and adjacent ducts or chanmbers for the
supply and di scharge of the conveyed gas to and from

the working space, tihEgui®ntimy swumss being f
_ : , or med
identically to each other 10 with identicgl suction

and pressure openings. In liquidrin
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@h chhegeavekulli eucitionhiankd piressumer epsindmdss  carri ed
out, there is the pressure opening, through which the
conpressed gas in the pressure space of the 25 pu

e @xlmiist ednd igpd OUIPE), gk pram%lgrereﬁﬁlt%ewgﬁggﬂ an

as_a_vag unp; ; ]
i e e et
atimosledrdion  36:hse etk %&Rgapg%eﬁgaﬁe%oﬁgrgsggr, h °F

‘g%g%gélﬁ ﬁ%eﬁgmiggﬂ hehgjaseTDEPIEeTRR franvegmoshhenanes
cifngtlas iﬁ‘&ﬁééegs AS x& a8 refeé%%gﬁ{fﬁte%f g‘féaiglg% din the
degtidnter $&Ul - sbagd ternately enlarged and reduced. In
that region of the revolution in which the cell volume
is enlarged, the suction opening, through which the gas
to be conveyed is taken into the cells, is located at
the end in a control disc. 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 gas pumps are employed both as a vacuum
pump, where .they convey the gas compressed from a
negative pressure to approximately atmospheric
pressure, and also as a compressor, in which they
convey the gas compressed from atmospheric pressure to
a positive pressure. There are liquid ring gas pumps as
single-stage and multi-stage designs. Single-stage
liquid ring gas pumps can be applied as a vacuum pump
in the upper coarse vacuum Or as a compressor, on
account of the lower compression ratio. Two-stage
machines have their preferred range of use as a vacuum
pump in the lower pressure range of the vacuum.
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liquid ring gas punps can be applied as a vacuum punp
35 in the upper coarse vacuum or as a conpressor, on
account of the |ower conpression ratio. Two- stagé

machi nes have their preferred range of use as a vacuum

WorR0 04/ 10200dwer pressure Range of t hePSRGRMT Ot A2
WO 2004/ 102002 - 2 PCT/ EP2004/ 004742 The wor ki ng
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guidance of the gas and liquid streams are contained.
curfaces which in turn have to be sealed off are also
present between the control discs and the outer
housings.

The control discs have openings which ensure the inflow
and outflow of the conveyed gas from the outer’
compressor housing to and from the working space.
Depending on the number of stages and the design of the
liquid ring gas pump, one Or two openings are provided
in these control discs for the inflow (suction opening)
and outflow (pressure opening) of the conveyed medium.
Because of the compression of the gas in each liquid
ring stage, the pressure opening is generally designed
to be smaller than the suction opening. The exact
position and the geometric contours of the openings
have a great influence on the achievable intake volume
flow and the efficiency. Therefore, the shape and size
of the suction and pressure openings also differ in

practice.

In the case of this classical pump design, the control
discs are implemented differently in design terms. For
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25 liquid ring gas punp, one or two O [
_ _ , peni ngs are
provided in these control discs for the igfl ow

(suction opening) and outflow (pressure openi
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wdhe e/ 1GRERh 1iquid ring stage, thE@PrEFAHIE/ 004742
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and processing costs are the result.

Already known are first approaches to configuring the
control discs more simply as flat discs with a constant
thickness (EP 0 678 674 A2). This makes it possible to
design symmetrical control discs as a standard
component. In production, these control discs can be
punched out of flat metal sheets or machined using
laser technology. In addition, it is frequently
necessary to adapt the adjacent flow ducts in the
adjacent housing parts in such a way that the optimum
flow conditions are achieved. For example, in the prior
art cited, the outlet from the working space in the
pressure slot is of a stepped design, by which means a
curved flow duct is approximately modelled.

Entirely standard control discs, which are designed as
flat components, have previously been used only in
single-stage liquid ring gas pumps, since, with a
standard configuration, these always have a suction
opening and a pressure opening (DE 10 57 274 B, DE 197
58 340 Al). For instance, for multi-stage pumps in
which the central control discs have only one opening
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Al ready known are first approaches to confi [

control discs nore sinplypgs flat discs mﬁt%uglng the
constant 20 thickness (EP 0 678 674 A2) . This makes

it possible to design symretrical control discs as
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machi ned using |aser technology. In addition, it is
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Fhese qpn %% §4§§%phﬂﬁga%9e {FdlﬁﬁsEhEh%ﬁﬁe facing

e ns* o contro I scs woul d be

neeasshron the ojectenf the invention is to provide a

liquid ring 5 gas punp of the type in which th

nunber of different contr dls%:/p glc ) $

<THeit ioventterdrag RE (4P n@%ﬁt ?aﬂ@@s ?195 i ‘ﬂ?‘d ring
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ol 10 the openings during the operation of the punp,

ﬁﬁﬁt?ﬁ@?sthese unneeded openi ngs are covered on the
side facing away fromthe inpeller.

The liquid ring gas pump according to the invention has
only control discs in an identical geometric design.
This is made possible by the fact that the unneeded
openings are covered by adjacent components on the side
facing away from the impeller. In this case, it is not
necessary for the remaining open space in the unneeded
opening in the control disc to be filled, although it
would be supposed that the efficiency would be impaired
by this additional space, in which there is also gas to
be pumped. Astonishingly, however, the ligquid ring gas
pump according to the invention functions with the same
performance data as a ligquid ring gas pump without the
corresponding open spaces in the control discs, since
the opening which 1is respectively covered on the
outside in the working space is located axially
opposite the opening to the associated flow ducts. In
this position of the impeller, identical pressures are
present in the adjacent impeller cells dﬁring the
compression operation, which means that wvirtually no
reverse flows occur. It has also been verified
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The invention can be used for single-stage liquid ri
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According to the invention, therefore,

Provision is advantageously made for the control discs
to contain further openings (holes) which are required
for the function of the compressor, for example for the
liquid, and which are optionally open or covered.

In the case of a single-stage design of the pump, in
which the outer control discs on both sides need both
the suction opening and the pressure opening, the

suction and pressure openings are uncovered.

The standard control discs are expediently flat plates
and have a suction opening and a pressure opening.
However, the standard control discs can also be cast
parts and then likewise contain a suction opening and a

pressure opening.

If the control discs are produced by punching, laser
cutting or water-jet cutting, in many cases no further

machining is necessary.
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conplete liquid ring gas punp series, conprising 10
singl e-stage and nulti-stage nachi nes and conpressor
stages with different axial |engths, can be equi pped
at all points with the sanme standard control_ discs.
WG 2004 £502002f the inventi 6n- an i mporRGIMERZMAAG Y 42

in the nunber of different conponents is achieved.
This means 15 that marked savings in the fabrication
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£Ene &ﬁ?eﬁ@éﬁrakadiﬁgs, 2l whichntain further openings

(holes) which are required for the function of the
conpressor, for exanple for the [liquid, and which are
pptupsall yshpes @ Lbwei@dring tdas che®poffirgm the prior

singl e- st agedesi googt LRechusn, in 25 which the
outer control discs on '

. oth sjdes need both the_.
Blouken2opsheng andimss §W3§§%?¥ﬂﬁbéﬁ€n%,{%ﬂ%lgsﬁé??oﬁas
and pressupampPericeasiake tontheeriatentionst andard
control _discs are expedi ly flat_p n a
EigUcei dn SpeeEnG Oéldgpt[eosés&br%fo%e%%gfd}—g%é\él‘ergégt Egmp
standar d cemioaldidigste ¢clre drserid gastandarts and

then |ikew se contain hi ongppeni Rg A to the
Eﬁ@§§§ré 0 zﬁWﬁb_ %S'F%n%#glcqﬂ%ro di scs aﬁegbroduced
by punchi ngnvieagdon do i@ ofiSMater-jet cutting, in
many cases no further machining is necessary. WO

2004/ 102002 - 6 - PCT/ EP2004/ 004742 The invention.:wl I

e sl P, & HEOFUFRGHPLt EXP - ShePRg LABVAt Saeg, oS

?ﬂ%ﬁﬂfﬁﬁﬁé and Wnd imfelrere 2o wisrappeadsgranged in
ram n in in which, g Elgure 1 shows @ by ayi dnbiRd 9dasrhe
M?p"fg? Qh%p%??%rg gflt% iaﬁrecl:ross. sectﬂﬁ%n; ,

working spaces 8 are bounded axially by control discs
3, 4. As can be seen, four different control discs are

needed.

Figure 2 shows a pump according to the invention in a
similar illustration, in which pump the control discs
3, 4 with the suction openings 6 and pressure openings
7 are formed identically to each another. In this case,
the pressure opening 7 of the inner control disc 4 of
the left (second) stage, and the suction opening 6 of
the inner control disc 4 of the right (first) stage are
covered by an intermediate wall 10. The pressure
opening of the inner control disc 4 of the right stage
is connected via a duct 11 to the suction opening of
the inner control disc 4 of the left stage. 12
designates further openings required for the function

of the pump.

Figure 3 shows a single-stage pump, in which the two
control discs 3 with the suction opening 6 and the

pressure opening 7 are formed identically.



Figure 2 shows a first enbodinment of a liquid ring gas
punp according to the invention; Figure 3 shows a
second formof a liquid ring gas punp 10 according to
the invention; and Figure 4 _shows a control i
Wﬂxﬁﬁ@ﬂt@ﬁ%Qﬂ%he invention’in plan vi& gﬁﬁ@Jﬁ04742
shows a conventional two-stage |liquid rlng gas

punp. This has two inpellers 2, which are arranged in
M&Qal/w Ki Frggapacas shawal ar @lear niigev byf aashamtrod. disc
The g ac e axi a b 0 re
%136% Zg %ﬁ %é%@Eeﬁggg % d?ffé&énty%%npéﬁﬁgsu
dpemSn@r% needed. 20 Figure 2 shows a punp accordi ng
to the invention in a simlar illustration, in which
punp the control discs 3, 4 wwth the suction openings
6 and pressure openings 7 are forned identically to
each another. In this case, 25 the pressure opening 7

of the inner control disc 4 of the left (second)

stage, and the suction opening 6 of the inner contro
disc 4 of the right (first) stage are covered by an
internediate wall 10. The pressure opening of the

inner control disc 4 of the right stage 30 is

connected via a duct 11 to the suction opening of the
inner control disc 4 of the |left stage. 12 designates
further openings required for the function of the

punp. 35 Figure 3 shows a single-stage punp, in which
the two control discs 3 wth the suction opening 6

and the pressure opening 7 are forned identically. WO
2004/ 102002 - 7 - PCT/ EP2004/ 004742 Finally, Figure 4
shows a plan view of a control disc
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3, 4 with the suction opening 6 and the pressure.
opening 7. WD 2004/ 102002 - 8 Patent clains

PCT/ EP2004/ 004742 1. A liquid ring gas punp having one
or nore stages, 5 which each have a workin pace
WGB)20 Y 1GR9 er (2) eccentBical |y mouRCad %R@péVﬁP4742
control discs (3, 4) that bound the working space
axially on both sides, and adjacent ducts or chanbers
for the supply and discharge of the conveyed gas to

?g? 10 fron1the morki?ggﬁggggﬁﬁghfothe control discs

( 4) being forned each other with
i denti cal suctlon (6) and pressure openings (7),

har ct r|z h I
£ SELPGGEH gk 05 0Ot gesnll o i s
operaﬂhmhoéachel'mm a aWe@TKATEhAPaGR s &8 unﬁélecpéﬁpeller

openl %f %C&\iqrc%%eﬁ ﬂhbﬁn@éde i it , awayitﬁrbmmdiwcs
|npel . The Ti t%@a as pu as ¢l ai HE

in cléﬁmﬁ QbaEhé?%‘H ﬁﬁg ShpGE axialiy on
gglt lee b@ﬂ?ggld@@ gandi adtjhe:emntdudtsdlca:cszl'wvlmtgsedfor the

en | e d
Che. coNaRIBn o Afkdnaztg® CPnao Rl et B and
{hgg gesmputge aﬁnﬂxmgnﬂpa¢ECK&in1Ihe siontaelerdiARF i A3
n.a. sing t

the. shbi idhiigdrtxaied0c et Rar 1] LOF S [ ondisCuith
openlmgennicaheaudﬁﬂd%ldé)zﬂ%@cﬁﬁé?éares@gﬁ?lngs (7}

characterized in that no conveyed gas flows
through at least one of the openings (6, 7) during
the operation of the pump, and in that these
unneeded openings are covered on the side facing
away from the impeller (2).

2. The liquid ring gas pump as claimed in claim 1,
characterized in that, in a multi-stage design, in
the control discs arranged between two impellers,
the openings not needed for the conveyance of gas
are covered.

3. The liquid ring gas pump as claimed in claim 1,
charaqterized in that, in a single-stage design,
in the control disc the suction opening on one
side and the pressure opening on the other side

are covered.

4. The liquid ring gas pump as claimed in one of
claims 1 to 3, characterized in that the unneeded
openings in the control discs are covered by
adjacent housing parts.

5. The liquid ring gas pump as claimed in one of
claims 1 to 4, characterized in that the control
discs (3, 4) contain further openings (holes) (12)
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4. The liquid ring gas punp as clainmed in one of
claims 1 to 3, characterized in that the unneeded
openings in the control discs are covered by adjacent

housi n arts. 5. The liquid ring gas pu as_¢c
A aﬁ@gé 0280P&8ins 1 to 4, cﬁ%racterlzedpaﬁ/gﬁ%90$ﬁ§89742
control discs (3, 4) contaln further openings (hol es)

(12) WD 2004/ 102002 - 9 PCT/ EP2004/ 004742 that are
needeghb®r t&eef uncdeded of ftolre thapr eSsnctiawhi clofar ethe

e

characterized in that the standard control discs (3,

%) argpid aj; Qgi‘&esrfr@ P%%t agﬁmgh aSs!JC*cllarin@_@eniﬂg dfd of

and a pressu openi ng qu|d rin
punp adaGM§|ﬁbdt¢n5on§h§FaCP§nﬂ4%QHﬁq. thas tHeY%tandara

Chara%ﬁ%@fﬁyjdﬂbdgww3th@ coréroladi ptatcés, aﬂﬁ apatain a
pr oduced punchi ser cuttin Or\Mﬂéﬁldf 7)
cutti ﬁglCts-onTt?é’quﬁ& d( i Y s e $REE | W one
of 15 clains 1 to 6, characterlzed in that the
fandapd control dIS e gast ey and
clRAmtey @R one of

?bntaﬁ%“% 9 |on n&ﬁ% éfﬁé d&% prggéure openi n
(7). clalms 1 to 6 characterlzed in that the comntrol

discs (3, 4) are produced by punching, laser

cutting or water-jet cutting.

8. The liquid ring gas pump as claimed in one of
claims 1 to 6, characterized in that the standard
control discs (3, 4) are cast parts and contain a
suction opening (6) and a pressure opening (7).



