WO 2011/ 128502PCT/ F12011/ 050276 1 Liquid ring punp and net hod for operating
aliquid ring punp Technical field The invention relates to a liquid ring
punp for weneriaksseg vacuum and for punp- 5 ing a flow ofPCIammEEOIOLT6a vacuum
sewage system which liquid ring punplconprises in the direction of the

fl ow of sewage a punp inlet, an inlet chanber, a punp housing provided with
a rotor arran ed .on a drive, shaf QFOVIded mntq gechanical seal, an

outl et charki@¥id EiRg RUPRANDLMEL ? %PEﬁ”ﬁU?ﬂ)a lAWe rng BHPYhged to be
connected to a collector for receiving the fl ow of sewage, and 10 which
punp outlet is arranged to be connected to a discharge pipe for discharging
the fl ow of sewage, according to preanble of claim1. The invention also
relates to_a nethod for operating a liquid ring punp. Background art A

typi cal ar rleeleiealtfield {1 ui d punps, such as liquid ring punps, is to enpl oy
15 nmechani cal seals for replacing packed glands and |ip seals. Mechani cal

seals are RO A ARLSHT IMIPAHG LLR A R0, MrLaakar

drive shaft emis mecﬁanl cal

seal liSetimga fldw ohsmageah tawalcufmu@em@ge bhstens wiaibh Iluquw g pbepfdamd
punp. Particularly in vacuum sewage s]ystems where the flow of sewage is
very t ur bulPEiges imdhensineshion of e Apwoohspwage @ PYRAB inlet.van ik 9h%fﬁﬁﬁ" td ons,
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menti oned pnediiarisal seal, an outlet chamber, and a pump outlet, which pump inlet is ar-
ranged to be connected to a collector for receiving the flow of sewage, and
10  which pump outlet is arranged to be connected to a discharge pipe for discharg-
ing the flow of sewage, according to preamble of claim 1. The invention also re-

lates to a method for operating a liquid ring pump.
Background art

A typical arrangement in fluid pumps, such as liquid ring pumps, is to employ

15 mechanical seals for replacing packed glands and lip seals. Mechanical seals
are provided to prevent pumped fluids from leaking out along the drive shafts.
However, in known fluid pumps, a common problem is mechanical seal lifetime,
which naturally influences the reliability of the fluid pump. Particularly in vacuum
sewage systems where the flow of sewage is very turbulent the mechanical seal

20 normally runs in very dry conditions, whereby the mechanical seal is subject to
high risks of damage.

Summary of invention

An object of the present invention is to avoid the above mentioned problems
and to achieve a liquid ring pump with an extended life time. This object is at-

25 tained by a liquid ring pump according to claim 1 and a method for operating a
liquid ring pump according to claim 10.

The basic idea of the invention is to provide an inherent lubricant during the op-
eration of the liquid ring pump. This is realized in that the mechanical seal is ar-



and to achieve a liquid ring punp with an extended life tinme. This object
Is at- 25tamed by a liquid ring punp according to claiml1l and a nethod for
oper at i ngwe 2biiguss2ri ng punp according to claim10. WOPCT/FI12011/050276
2011/128502PCT/ F12011/ 050276 2 ranged wi4 hin the outlet chanber. The outl et
chanber is provided with an integrated extension and the punp outlet is

arranged at the downstream end of the integrated extensiqgn in the direction
of the f|omme%&ﬁmgbth%v%etr§%w- i_h@t%%)tr Cbﬁﬁ‘@ﬁﬂf’r PEQ\GRA WilGypHINte-
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when t he pL?Irrp I'S running, rated. he outT et er has an
i nt egr at ed ibegeaisd entadsiarhindhealimpeton lod theutldwtof skaaiger This.retaigs aesseade

outl et chanber a.larger v me _in.comparison to an outlet chanber of a
otandard | GO RG TR TILBBER SR e At PLET BRRERRS G e o
gr eat er 5amyigNfarigfwiSENBELpURDAS r@MSHG! NE. GRIBERRY. 1/ @el dliict eRRhRr Plastdie
mechani cal seal. 10An advantageous result of this arrangenent is that the

mechani cal irfegrated extensiamguhtich cervergesbinecattel eharber, filkovgivgs deavagdet i . e.

chamber " and eRER A Bgedr it BAE R P At B o 4 SRRt b o
di schar ged uid eigt fiempusiicrodhl eflargcoutiti epaatiRs cxtaingizogreftert Soart bet
chanber thus provides a direct continua- 15 tion and enlargenment of the

out | et charfs¥Rge Walkh EERUANaRRRREatE lublication etleepveachaiedltsedl-punp housi ng
before it is discharged fromthe punp outlet. This ensures an enhanced

lubricapl O'ArPéd%‘rﬁagS&H@'ﬂééiﬂﬂ of B a?r‘a'ngbﬁ?en i endihRel #n%lz'ﬂwﬁni&él”gea‘?qg%ri S
runni ng. An advant ageous arrangenent t0O | nprove the lubrication effect of
sewage wa- rad@ed & be sulirccabec by diee flow afilgdverge; hanbewage wWatan asxthal flonaot

t endi t. of t I t f 1 dri ft . and al t he dri
Shatt i n t REwage v o bR Shicieneg quslel FaambiT id the itFarTe RATSRT |t hat
the axial R bSt@ dhARIRS Beford it %%iséﬁhﬁ‘géb%n?fhé%ﬁ%lﬁlbﬂng and towards
t he nechani cal seal as the flow of sewage flows through the outl et chanber.

The integrated extension of the outlet chamber thus provides a direct continua-
15 tion and enlargement of the outlet chamber, in which the sewage flow is re-
ceived from the pump housing before it is discharged from the pump outlet. This
ensures an enhanced lubrication of the mechanical seal all the time the liquid

ring pump is running.

An advantageous arrangement to improve the lubrication effect of sewage wa-

20 ter is to provide the outlet chamber with an axial vane extending over a part of
the length of the drive shaft and along the drive shaft in the outlet chamber in
the direction of the flow of sewage so that the axial vane is arranged to direct
the flow of sewage along and towards the mechanical seal as the flow of sew-
age flows through the outlet chamber.

25 An advantageous alternative arrangement to improve the lubrication effect of
sewage water is to provide the outlet chamber with a radial vane extending
around a part of the circumference of the drive shaft and extending over a part
of the length of the drive shaft in the outlet chamber in the direction of the flow
of sewage so that the radial vane is arranged to direct the flow of sewage

30 around and towards the mechanical seal as the flow of sewage flows through

the outlet chamber.



25 An advant ageous alternative arrangenent to inprove the |ubrication
effect of sewage water is to provide the outlet chanber with a radial vane
ext endi ngvenoundssm2part of the circunference of the driyeTsnnit/ oot
extending over a part of the length of the drive shaft in the outlet
chanber in the direction of the flow of sewage so that the radial vane is
arranged to ?i rect the flow of se\/\éa{%e 30 around, and towards, the rrecha]pi cal
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seal . For ensuring an efficient operation of the |iquid ring punp, the punp

inlet is progch@edcalisenl.a back-fl ow val ve nmeans. In order to avoid flow
problens in the liquid ring punp, the liquid ring punp ad-10 vantageously

conpr i ses %o’f‘%ﬁ%ﬁhﬁ%g%&i%ﬁt oberatiGh o m\,ﬁ]ﬁﬂﬂij ﬁ@%%#,ﬁﬂh@%uJH%IQ{ 538!

i nvention is par vant ageous rimmg ‘punp
depl oyed i widedvaithiarbsskwige valyetreganswhi ch conpri ses a source of sewage,
vacuum pi ping including the collector, a discharge valve arranged between

t he vacuum pi pi ng and . the source of se e, and a receiving facility for
ocel ot no i o oo Ao waah BTl e BT SBA R AR g e o
advant ageo - HERe I i i i i 2-9 and
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wi |l be described, by way of exanple only, in nore 20detail with the
ref erence tlhe presant iavaeiion ishearticulariyegivantpgeoun wirgrctine liquid ring pump is

deployed in a vacuum sewage system, which comprises a source of sewage,
vacuum piping including the collector, a discharge valve arranged between the
vacuum piping and the source of sewage, and a receiving facility for receiving

15 the flow of sewage from the discharge pipe.

Further advantageous features of the present invention are given in claims 2-9
and 11-15.

Brief description of drawings

In the following the invention will be described, by way of example only, in more
20 detail with the reference to the attached schematic drawings, in which

Figure 1 illustrates a general layout of a vacuum sewage system as an example

for employing a liquid ring pump according to the present invention,
Figure 2 shows a first embodiment the present invention,
Figure 3 shows a second embodiment of the present invention,

25 Figure 4 shows a third embodiment of the present invention,

Figure 5 shows a fourth embodiment of the present invention, and



Figure 1 illustrates a general |ayout of a vacuum sewage system as an
exanple for enploying a liquid ring punp according to the present

i nvent i orwwoBhpumneso2 shows a first enbodi nent the presentcirmmnt/ioeie Fi gure
3 shows a second enbodi nent of the presgnt invention, 25Figure 4 shows a
third enbodi nent of the present invention, Figure 5 shows a fourth

enbodi nent of the present invention, d WD 2011/128502PCT/ F12011/ 050276 4
Figure 6 shdued ?*ﬁ‘?"t’ﬁa %o%ﬁﬁ%ﬁau'fn%ﬁ O?ng BreseBhiNVEAUMt i on. Det ai | ed

description Figure 1 illustrates a general |ay-out of a vacuum sewage

system 6. Taled dederiptidppge system conprises a source of sewage, in this
enbodi nent a 5 nunber of sources of sewage, such as toilets 61, urinals

62, wash basins 63, and showers 64. The vacuum sewage system further
conpri ses \agurend plysiratesy aiganenali lay-awt &hehvacyies sewageesystemnresi e vaad a

o the vactlm FENeRg. SERETT CoMPLRERLR SEFER B st e bR BT B
di scharge vahvss dfregured®onseaage 18ucangadildetoreaminane 620wash fsisedage and
the vacuum piping. Aliquid rin unp 1 is connected to the collector 73

g p : .
for gener atANdEhEaIEA%arier \RCUNTHBEWEIa SYPIem Birthas GagePriSest YRS UWALRIRNSG ewage
system Th s [VER ' pL: i ur r e di Lpe 8
Tor di scharglsie Oi RS 7, nateR 72 RERe KBfleciBy 50 TREBRGPHEC
sewage systsemagkeosudh asntheitodetgedsedre ddmaected i theheaqeint adpihgt r wothigd be

e.g. a surroyndj.n a, a storage tank or a treatnent plani. The flow of
Sevage |5 EARILTEEDL Mk PR PiRes HA - 00405 ISTABE VAR (ioysDaum Huage
systemggof Lhisd eRedt Gh¥adduréd Oewibdd8nd the VbR BidlRg S AMiGH! irkfl 10
the art and are therefore notu %Ie?scusse I n greater U@eai’blﬁﬂnétﬁl sl(i!gonggdgtion.

pump 1 is connected to the collector 73 for generating vacuum and for pumping

a flow of sewage in the vacuum sewage system. The liquid ring pump 1 is fur-

ther connected to a discharge pipe 8 for discharging the flow of sewage to a re-

ceiving facility 9. For a vacuum sewage system aboard a marine vessel, the

15 discharge facility could be e.g. a surrounding sea, a storage tank or a treatment

plant. The flow of sewage is in the substantially in the form of sewage water.

Vacuum sewage systems of this kind are well known in the art and by a person
skilled in the art and are therefore not discussed in greater deal in this connec-

tion.
20 The direction of the flow of sewage is indicated with block arrows.

Figure 2 shows a first embodiment of a liquid ring pump 1 according to the pre-
sent invention in more detail. The liquid ring pump 1 comprises in the direction
of the flow of sewage (indicated by block arrows) a pump inlet 11 provided with
a back-flow valve 12, an inlet chamber 13, a pump housing 14 provided with a
25 screw rotor 15 arranged on a drive shaft 16 provided with a mechanical seal 20,
an outlet chamber 17, and a pump outlet 19. The inlet 11 is arranged to be con-
nected to the collector 73 as described in connection with Figure 1. The pump
outlet 19 is arranged to be connected to the discharge pipe 8 as described in
connection with Figure 1. The liquid ring pump 1 is driven by an electric motor
30 100 arranged at the outlet side of the liquid ring pump.



20The direction of the flow of sewage is indicated with bl ock arrows.
Figure 2 shows a first enbodinent of a liquid ring punp 1 according to the
present iwoenti/iiagsoen nore detail. The liquid ring punp PCTomgni/e®s76i n t he
direction of the flow of sewage (indicatged by block arrows) a punp inlet 11
provided with a back-flow valve 12, an inlet chanber 13, a punp housing 14
provided wiith a 25 screw rqtaor 15 arranged on a drive shaft 1 rovi ded
with a nec% wgrharigal sas! 2@@6‘&% F@Veéﬁéﬁﬁ%'sﬁ@%‘?ﬁ‘ ‘%('”Ei[]r%eé?biﬁ? ¢Narg: The
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fluids, inchambesadseissemuistedcwith gt ndegatedexisaded r\mlumaenvtgeifom ofqa ces

ahart 10 ad tehbfed BHRHRAT B TR M SRR 18.PHbodt SRLIE Ukh° 1 s
enbodi ment chambautiizedncchpabesf the pusnPhovsidgd 4vhtihe arettidreof tieathivexgreifded

volune in the_formof an integrated extension 18. The integrated extension
18 ext ends 1évdhetenp erilet 12 isaabangedrabing dovwastieann epaOfpipntagiaiechgx14 in
the diggcti : t ' he. [ t the
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fl ow of sewgeintégratexhiestbnisiorbll 8chf tier outigt. chidmbemt Eghat gutoeidesnsidinectl8 of

the outlet chanber 17 thu rovi des di rect continuation and enl ar genent
of the out IONIRKaANEANG ENTaGeaN o tAe QutlEl sbanRs 14 IPerich daerseNAtae
punp housi iedey b quﬁﬁ@r i ; 9 !
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the |i qui d puinmyoptletp! A Tikés ensuteagn aiff@nceduulticatiog qiving mMeatammail seal 20

macer at pr devjce 30, upstream of the.punp.housing 14 for macerating any
sol i dstlgr ﬂﬁéh?ﬁl&? F}?Ht%éoef'f‘%wump iﬁ&gﬁ.'”grhi s hel ps to ensure that no
bl ockage in the flow of sewage occurs when the vacuum systemis in

oper ati on. T Ikjuld FiegpurReWscompssr g nedtepstiorelelicef 3@upstesdre ofithg ppHiP 1
according to the present invention in nore detail. This enbodi nent _
cor r espond$10U§inghé4 b cRAGRsAING @y r $liElg emthe bike én 2hebleove of wewiessy Thife
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in the direysicomisih dgegatiri.ve shaft 25 16 fromthe downstreamend of the
punp housing 14 along the drive shaft 16 at a given distance fromthe drive

shaft . Fhis i oves the djstribution of the sewage flow, i.e. the
bt i 201 nd R BaHE & Socd StediiRertont 2 4SO DY RSt AREoLENRAL IR ow
passes out freguRtliGertiofPinABed Betah? TRRMemBbaImES ddipBRAERS tREdnfbodihanber
17 towards the integrated extension 18 and the pu outlet 19.
ment described in Figure 2 above, whereby the corresponding elements are in-
dicated by the same reference numerals as in Figure 2. This embodiment fur-
ther includes an axial vane 40, which extends in the direction of the drive shaft
25 16 from the downstream end of the pump housing 14 along the drive shaft 16 at
a given distance from the drive shaft 16. This improves the distribution of the
sewage flow, i.e. the lubricating sewage water, over the mechanical seal 20 as
the sewage flow passes out from the pump housing 14 and into and through the
outlet chamber 17 towards the integrated extension 18 and the pump outlet 19.

30 The direction of the sewage flow is indicated by block arrows.



30 The direction of the sewage flow is indicated by block arrows. WO

2011/ 128502PCT/ F12011/ 050276 6 Figure 4 shows a third enbodi nent of a

i quid riwg2pumassb2according to the present invention i rCEFI®iIdet2aisl and in

cross section. This enbodi ment corresponds to the embodi ment described in

Figure 2 above, whereby the corresponding elenents are indicated by the

sanme reference nuneral s ﬁs in Figure ? % Thi s enbodj nent furthﬁr i ncl udes
a'Ipg 14
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whereby the corresponding el ements are indicated by the sane reference

nuneral s aglong Meydrie shaitd & Wi ©ecwirsdioneeitthe raneder flow hEhisnmiewesthe

ext ensign L Fded. i | fie g I l,at.egr at ed
ext ens?gn %tgﬁ%@@égg%ns%wyég%@gg}’ \'/'fgr Eﬁ}“ebi@gﬁ'l&@%%\?gﬂ”?%g %%hﬁorﬁgi ng 14
and over t lvhanigal staldtrabéie $&wage tibev pagsastoutfrarh thdeuehp heusihgfid drd | n

conparison with the integrated extension illustrated in connection with
F gures. 2 intogans Bieughy oS Bambet He lowards biediniesirales SHipaTien 18 A
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25 chanber 17 and its I ntegrated extension 18g%or ubri cation’purposes of
t he nechaniroab. seal 20. The integrated extension 18 of the outlet chanber
17 thus provides a direct continuation and enl argenent of the outl et
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is running. WD 2011/128502PCT/ F12011/ 050276 . .
ment described in Figure 2 above, whereby the corresponding elements are in-
dicated by the same reference numerals as in Figure 2. In this embodiment,
however, the integrated extension 18 is provided with a different configuration.

20 The integrated extension 18 provides an extended volume extending over the
pump housing 14 and over the outlet chamber 17 in the direction of the drive
shaft 16. In comparison with the integrated extension illustrated in connection
with Figures 2-4, the extension has a further enlarged volume enhancing the
retention of the sewage water in the enlarged volume formed by the outlet

25 chamber 17 and its integrated extension 18 for lubrication purposes of the me-
chanical seal 20. The integrated extension 18 of the outlet chamber 17 thus
provides a direct continuation and enlargement of the outlet chamber 17, in
which the sewage flow is received from the pump housing 16 before it is dis-
charged from the pump outlet 19. This ensures an enhanced lubrication of the

30 mechanical seal 20 all the time the liquid ring pump 1 is running.

The liquid ring pump 1 comprises a macerator device 30 upstream of the pump
housing 14 for macerating any solids or the like in the flow of sewage. The liquid



7 ring punp 1 is driven by an electric notor 100 arranged at the outl et
side of the liquid ring punp. The direction of the sewage flow is indicated
by bl ock wonowgL28seegure 6 shows a fifth enbodi ment of apirguiodi/esons punp 1
according to the pre- sent invention in re detail. This enbodi nent
corresponds to the enbodi nent 5 described in Figure 5 above, whereby the
correspondi hg el enents, are .indicated the sanme reference pnunerals as in
Figure 2. TW%sObI‘mFPt Ths&lrysai vesn eﬁ%ﬁ%‘fﬂ@%" ?Q(hafféﬁﬁ%@' Bs 51f PHELtSIdR Pr%t
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i nt egr at ed Fegurers sbows & fifef embodimént afi s bgwid ging puromtt decqrding touhegtre 19
The flange neans 181 thus obstr.ucts the flow of se str
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substantial part of the length (|n the direction of the drive shaft 16) of

the int egr &vetheesarma-referespemursesls @ReNOTIOHE %ﬁérméwfthlermaﬁdlmntapcgwen
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flow is retilangetneamts pt hfmngédlfhhﬂté MWawdeextéhﬁonH@fm‘rtheédutleEerharﬁBedur| ng
t he obstruct ed fl ow of sewa{g hrough the outl et chamber 17 and t
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flow of sevwggeQlirdchoidf ithe ativée khaft 6 of Me&ligGiaaREbumb3) ; ofer a substantial
part of the length (in the direction of the drive shaft 16) of the integrated exten-
15 sion 18 of the outlet chamber 17 and at a given distance downstream of the
drive shaft 16. This further improves the lubrication of the mechanical seal 20
on the drive shaft 16 as the sewage flow is retained and partly flushed back
over the mechanical seal 20 during the obstructed flow of sewage through the
outlet chamber 17 and the integrated extension 18 of the outlet chamber 17.

20 The description and the thereto related drawings are only intended to clarify the
basic idea of the invention. The invention may vary in detail within the scope of

the ensuing claims.



5 punp housing (14) provided with a rotor (15) arranged on a drive shaft
(16) provided with a nmechanical seal (20), an outlet chanber (17), and a
punp out w0 20%ipgsoahi ch inlet (11) is arranged to be coroErFimdl/002%
collector (73) for receiving the fl ow ofg sewage, and which outlet (19) is
arranged to be connected to a discharge pipe (8) for discharging the flow
of sewage, characterised in that the 10 nechanical seal (20) is arranged
wi thin the "d8MM&t chanber (17), that the outlet chamber (17) is provided
with an integrated extension (18), and in that the punp outlet (19) is
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fl ow of sewage flows through the outlet”chanber (17). 6. Liquid ring punp

according to claim3, characterised in that the integrated extension (18)
of the out |2t chéqﬂjér”r(glp}lmpsam@m%@ dlaim & eharagderised in that the inte-

15 grated extension (18) of the outlet chamber (17) provides a continuation and
enlargement of the outlet chamber (17).

3. Liquid ring pump according to claim 1, characterised in that mechanical

seal (20) is arranged to be lubricated by the flow of sewage as the flow of sew-

age flows into and through the outlet chamber (17) and the integrated extension
20 (18) of the outlet chamber (17).

4. Liquid ring pump according to claim 3, characterised in that the outlet
chamber (17) is provided with an axial vane (40) extending over a part of the
length of the drive shaft (16) in the outlet chamber (17) in the direction of the
flow of sewage, and in that the axial vane (40) is arranged to direct the flow of

25 sewage along and towards the mechanical seal (20) as the flow of sewage
flows through the outlet chamber (17).

5. Liquid ring pump according to claim 3, characterised in that the outlet
chamber (17) is provided with a radial vane (50) extending around a part of the
drive shaft (16) in the outlet chamber (17) in the direction of the flow of sewage,
30 and in that the radial vane (50) is arranged to direct the flow of sewage around



5 nmeans (181) extending over a part of the integrated extension (18) in the
direction of the drive shaft (16) and downstream of the outlet chanmber (17)
in the diweabiionssm the fl ow of sewage. 7. Liquid ringPppumoaveoei ng to
claim1, characterised in that the punpgnlet (11) is provided with a
back-fl ow val ve neans (12). 108.Liquid ring punp according to claim 1,
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ext ensi on ((:f.@ of the outlet chanber (17) in the direction of the flow of
sewage. '

9. Liquid ring pump according to claim 1, characterised in that liquid ring
pump (1) is deployed in a vacuum sewage system (6), which comprises a

15  source of sewage (61,62,63,64), vacuum piping (7) including the collector (73),
a discharge valve arranged between the vacuum piping and the source of sew-
age, and a receiving facility (9) for receiving the flow of sewage from the dis-
charge pipe (8).

10. Method for operating a liquid ring pump in a vacuum sewage system, in
20  which method the liquid ring pump (1) generates vacuum and pumps a flow of
sewage, which liquid ring pump (1) comprises in the direction of the flow of
sewage a pump inlet (11), an inlet chamber (13), a pump housing (14) provided
with a rotor (15) arranged on a drive shaft (16) provided with a mechanical seal
(20), an outlet chamber (17), and an outlet (19), in which method the flow of
25 sewage is pumped from a collector (73) connected to the pump inlet (11), and in
which method the flow of sewage is discharged from the pump outlet (19) into a
discharge pipe (8), characterised in that the flow of sewage lubricates the me-
chanical seal (20) as the flow of sewage is pumped into and through the outlet
chamber (17) and an integrated extension (18) of the outlet chamber (17), and

30 in that the flow of sewage is discharged from the pump outlet (19) arranged at



11. Method according to claim10, characterised in that the flow of sewage
| ubricates the nechanical seal (2) in a continuation and enl argenent of the
out - 5| etwohaniessoe17) provi ded by the integrated extenecomi{olB)sontsen t he
liquid ring pump (1) is running. 12. Mpghod according to claim 10,
characterised in that the flow of sewage is directed along and towards the
mechani cal seal (20) as the_ flow of sewage is purr?ed into and through t he
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t hat the f'ir?mé)éiré@%%théﬂBW@fcée‘Wa ound and towards the nechani cal seal

(20) as the ow of sewage I's punped I'nto and through the outlet chanber
(17). 14. Method according to claim 10, characterised in that the flow of
sewage i s distr iMetbddaodordngitoethimy1 @ charagterisethin (hes the dowaofgaivage t he

i ntegrated, 15ext ensi on 8). of t ut | et chanber 7), before t fl gw of
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claim 18, &edamhesd @99 provitEdbyshkiittegparBasmdsiom (1hewhédthefigeawais are
macer ated by neans of a macerator device (30) upstream of the punp housing
(14). 20 pump (1)is running.

12.  Method according to claim 10, characterised in that the flow of sewage

is directed along and towards the mechanical seal (20) as the flow of sewage is

pumped into and through the outlet chamber (17).

10 13. Method according to claim 10, characterised in that the flow of sewage
is directed around and towards the mechanical seal (20) as the flow of sewage

is pumped into and through the outlet chamber (17).

14.  Method according to claim 10, characterised in that the flow of sewage
is obstructed and retained by a flange means (181) arranged in the integrated
15 extension (18) of the outlet chamber (17) before the flow of sewage is dis-

charged from the pump outlet (19)..

15.  Method according to claim 10, characterised in that solid components in
the flow of sewage are macerated by means of a macerator device (30) up-

stream of the pump housing (14).
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