Vacuum Sewage System Technical field The invention
relates to a vacuum sewage system which conprises a
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pi pi ng connected to the sanitary unit, a discharge
val ve between the sanitary unit and the vacuum sewer
pi Rj.Ng, a a vaguu enerating device for generating
vag}@ﬁ%\l’irﬂ ) yﬁ{%{ﬁsev\er pi pi ng, according to the
preanble of claim1. The invention also relates to a
metthefnicdl figdgr ati ng a vacuum sewage system accor di ng

to the preanble of claim9 . Background art Vacuum

sewage systens, particularly vacuumtoil et systens, .
ar d hgelnventisnrelatas ta & vaguns sgy@osfsygtans) whifsngorgprises a sani-

va t t.yni j :
ol AYe G R, o 8 IR cklinf SEDEL B coficized to the sani
maitaryt it eddisclterg e wabtweube e eor thersanitapy ownit dad \tlhhe vaouum sewer
for the vacuum sewer piping. Vacuumis maintained in

t h@'P'88.98NY & Yﬁﬁéi%lge%?@tﬁ% dayire b9 geRepHPav@CcyHttinthe vac-
pu i i I 171 t; ;

by B SRR BIANE AGORIRD (GG PRADE, G Ry e nae! inton also
colrélatas toga aatkod [wreoperatihg al \eaogany s¢wage sgsteheaccarding to the
tank, s Fh fs(%(st egs require a |l ot of space, which
noPﬁ%ﬁ’W@q(é A" dvail able in e. g. trains, marine

vessels and aircraft. An exanple of such a solution is

di Bdckgpb8uAdarti n EP 0 330 490. At a later stage, an

ej ector based system cane along, in which sewage is
circulated froma |l arge volune coll ecti n%q)itank to a

li Mﬂcﬁuﬂkts%\(ﬁﬁ? Syeiamy pﬁﬂ:@”ﬁ%’ yareu®Pofigiedt syRiemaniare well
Thenbhaviag 4 ‘ﬁFst%‘f?@er I&?%e@?lo’p%é?ﬁ é:QBE&%%V\tI%Je\éygtgm typically

sewer piping an ther to sanitary units,
t oicbetsisediie|ssgaaghime collectingataed, inhwbichrsyshemlthe tamk is main-

j et punp, whereby the liquid je u nerates a .
\ acellRA LioWEF S8CHHTE 0rdEnic BuRuice, ar oty ok ér @hiogn Sewer pip-
Se\ﬂﬁg%ém i difthlnglsinithe @argaw%b%%eﬁhq 8k by Biseparate
sol ution requires a | ot of space. Further, i1 has a

| owadegmezurop. Efh¢ iseivageyis empﬂedafrcsrnltbeiooﬂed:tmgdmww a sewage

€ %urr];pr 80hnected to the bottom of the collecting tank. Due to the large vol-
ume collecting tank, such systems require a lot of space, which normally is
not available in e.g. trains, marine vessels and aircraft. An example of such
a solution is disclosed e.g. in EP 0 330 490.

At a later stage, an ejector based system came along, in which sewage is
circulated from a large volume collecting tank to a liquid jet pump opening
into the same collecting tank. The liquid jet pump has an inlet connected to
vacuum sewer piping and further to sanitary units, such as toilets. The sew-
age is circulated through the liquid jet pump, whereby the liquid jet pump
generates a vacuum towards the vacuum sewer piping for drawing sewage
from the toilets into the collecting tank. This solution requires a lot of space.
Further, it has a low degree of efficiency. Such a solution is known e.g. from
EP 0 653 524.



EP 0 653 524. O her devel opnents include a liquid ring
punp that is connected to a |arge volune collecting

wo 2008/0748fer eby vacuum i s generated and sewage PST/pRogyad0697
by the sane punp in an alternating manner, e.g. EP O
287 350. Anot her single punp solution is disclosed in

68t davdPoMERtS IR 2 1 %pﬁé}mﬁp b HoabSgted to a large

UURR|U@ @By Olahie \F/ﬁerle% K/B&Jdrﬁ”t% Eﬁb?atbénbndssewage is
enptied by reversing the function,” so that

pr @ssnpes by the sﬁmetwnmnrpam sltermating neannes, e lge ElPa(a @87 350.
vol une col l ecting tank for enptying the same by

for rﬂ??roghg ﬁUWSQ%ES{" ,Faa;gg@gé% '$%|¢§éE§QPaJ§éS solution

55p@©mmre@sfarrrtdi§ttur@pretédted RivyTFotaRy Vafey/ pMMian gehérates vac-
any humdity, thus re quiring intricate contr ol

o SIS ardentaliime eqjlecting etoVinde RNl IBIEMPLRH BY revRysing the
fgm@%ﬁtﬁw '8 ttﬁ%?'ttt’é“p?é%u‘?é'@?dé‘%r %ﬁ{ﬁ%m&% ngb%cted to the

e vacuum sewer are
di wges&ﬂumemollentr@t@wmﬂﬁ é)ﬂﬁtyargﬂt@sérné&#y t@dingAout the sew-

40.2953nAPOUHET Ippa ey ey Bk HEAPa ol BT g pdUTes a arge
10hS6HCABRRI BHABAHNE Uy T Ok ATNERRICIo BAPHSABLy, thus re-

hese sol utions represent attenpts to re
s pag@ingeigtricadersantrlymechanismat i ng the i nternedi ate
| arge volume collecting tank, i.e. a tank |ocated be

sﬁ'%ft?lfﬁs% SV 3’281"3 d ‘g@ﬁ-ﬂ@m@ I}Aﬁgpﬁr’fq @%neraﬁ@é/a\}(#c%m and

gelﬁﬁrr’@dmg‘@ew&getdﬁew%i’rmktmvétttiurﬁl%@miﬁr?iwbrhg%ﬁ@l&fﬁéd/known and
sucki ng sewa are owever, not _ver ficie

FREREISCIa368)6 81 & BP0 863 DARANORRI0 #5479 bABERer amdine solu-
1500 T8 1888 Cchifled B PRI Piratiod. SERICHhELIgtEms dioloy one sin-

Ing air or ransp

of gb@mrm twhectl gelneratds gmrmeuat ayidi sudhetsenedige at the same time.
su essf ul This is duetotheté%lcal trans ort

BroQietions, FRTERELAHRIBPS) & ESRUCKa$PaGE Oérrrewept by elimi-
Va(hléH

Hﬁttﬁﬁ ifferméaiatEar e\fcﬁurﬁg"@iﬂﬁctr%térﬂﬂﬁ%‘?rat%k located be-
t hroug e vacuum sew&r piping 1n slugs wth

i ntweem thepempaangktheolacuesn séwer pipfr@r, m ng a
non- hom)genous sewage flow When a vacuumtoilet is

20f | l'ﬁthe%ttey s3ff ttrjo\rltgtwﬂg otnr“ene]c lpHrSﬁ%sfHJé]v(frttg'; WM dtu%?e d(tjlrtyi of generating
vacuum by sucking air and simultaneously sucking sewage are, however,
not very efficient. Further, they are apt to functional disturbances. The
pumps used in this context are designed either for pumping air or pumping
liquid, whereby the transport of both air and liquid generally is not very suc-
25 cessful.

This is due to the typical transport function of a vacuum sewage system, par-
ticularly a vacuum toilet system, where sewage is transported through the
vacuum sewer piping in slugs with intermediate large volumes of air forming

a non-homogenous sewage flow.



charge val ve between the vacuumtoilet bow and the
vacuum sewer piping is opened, and the vacuum

w@e@sardoihg in the vacuum sewer pi pi ng draws ORCT/FI2@07/050697
sewage and flush water fromthe toilet into the vacuum
sewer piping. Only a small anount of flush water is

vl cb¥@rl g Rfig® i duehe Bonddyitnp dhp Bistl Action, the dis-
Pr @Kaide P8ivebet@®BEN Qﬁ@%ﬁ@ﬁuﬁl%ilé@@%%ﬁ@%@%%-sewz@ piping

amount™ of sewage and flush water is typically about
| i i$ epena@bravehinenvacuum peevailing ia thesssuve skwérapipingedraws out

tnde SRR FBRPIE St b Talln® i Necduedher piving

5se\@ily i §inal ashélantdf flush waeResenasded, dlsd toveieestrond@lction ef-
t he di scharge val ve opens. The transport of sewage and

f 1 (8% aldhervacuresseveiceipfganeg theagmesrleyia pressure prevailing in
di f , f
o L BB e A By U TRE S b B AT weter

abdaitypedllytabesit 2flitregewage and flush water foll owed by
about 60 litres of air, i.e. a sewage and flush water

g L s
1051 M€ tdilke dwd S B?tﬁ@éé\ﬁagt?'%P%Mﬁtér%qoﬁv&&ﬂrﬁ'fdﬁathe vac-

period of tine. Vacuum se ping generally 1s of a
r eluaim gewer piping siticantther sevbge and fissht wakerephep thieedischarge

AR AT TG 108 e Bl o AR PR el lue to i
| N prégyiire aliflerehe8 SWhBFERA tHesdwadie Rfdt MesHvatdrefofms a discrete

sl ugs) necessary for transport. ring the transport
t hisdiggiellowed vy lafge @maunsiohriige Ot RBOd! 2i¢jiseapésewage and flush
af navi - .Qu ' LN

157 SRR IIR A Wit A1 B ARFRL Totdfin .
pr ¢ipsofr @bowtheBeky diheAnargs amoynp o shuisesiketiesrefureed into the

descri bed above before and af ter the discrete slugs _
i s VABGYMs$RWET PIRING aiBFetipe [isEargd valie tareaips ey or @ certain
T ePbaEEN{Lr sewage transport, the vacuum sewer
pi & ng i s provided with | ow points or pockets, in
whi ch the sewage collects so that the discrete slugs
ar &/dcounesewgapipirgugenerally s of efrethtivelyesreals isgsetenavhich helps
202" to k&8 %%I tﬁlelerrlngtioan of* Heoslggf;s,av?r%ﬁ a%;a?’noi’s necessary for maintain-
ing the pressure difference (lower pressure in front and higher pressure be-
hind the discrete slugs) necessary for transport. During the transport through
the vacuum sewer piping, the slugs are affected by gravity and flatten out
after some time in horizontally arranged piping. This equalizes the pressure,
25 whereby the necessary pressure difference described above before and af-
ter the discrete slugs is abolished. In order to re-establish the pressure dif-
ference for sewage transport, the vacuum sewer piping is provided with low
points or pockets, in which the sewage collects so that the discrete slugs are

formed again.



which fornms the sewage flow in a vacuum sewage system
is difficult to punp with high efficiency. Summary of

wo bmsiomeent i on An obj ect of the present inventPONFI28071050697
provi de a vacuum sewer syst&£m which avoids the above
menti oned problens and provides an effective sew age
transport wit u rrangenent that reduces.spac )
Fecuihenern ohlsEelh lis aaT Ba kiRl ) & i B about 1:30.
SeVfHIEh SYPhS Thé CeWae dowoinC hadBulinf R@waeds aEMOds fdifficult to
operating a vacuum sewage system according to claim9

Poehwih highieticishcyhe i nvention is to remain within

an on-line solution, thus avoiding any internedi ate
| ar, l. i tanks, and to renove sewage
(w#lﬁ"ﬁqﬁghﬁ}g?éb‘?&@ﬁ air in the same proportion
(ratio about 1:30) as they appear or are present in a

5vaduuobeenadehs yeesentaimvdrtion iibeo prbvide. a Maeuuac sewer system,
sewage system conprises an on-|ine separator, device in
t hé“"%%ﬂ:@ ?r'\d§é0%rabﬁu"6irﬂ%'?t'°m@_ Rrop|ems aBarﬁﬁOYﬂéﬁﬁ@” _Cé'Ve Sew-
Se%g%dtrQHéEg)rFﬁ\ﬁ!Pﬁ a%@ﬂﬂ?%r‘?ﬁh%&n@ﬁ! Hdt Sedlited %gae&ﬂeb[]ﬁement.
sepdrat or ‘devi ce. e first punp neans I's a vacuum
purfheserobjecis rage iatiginemcloy a vacuuhe sewagamystane @cpomimg to claim
and for evacuahipncg air fr?mthe sewage flowflfﬁvjvinagC ding t
i nt'o?0HPYoR- MEHP%E KYaPREIGING & iVEEUETHREWALS \RYSlfii, according to
10SeWimPd pi ng and the second punp neans is a r ranged
for punping mainly sewage fromthe sewage fl ow fl ow ng
into the o n line separator device fromthe vacuum
sevidie pasgic idea philke dveptiaats & remainwitpitngn eedine splution, thus
di f p ef £ cje ' t
nof i it Etediedu [86eTIALEIs B SR RIS, i, g remove
sewewagepiwii. flusrewpéaralanel aic inufie sgmef propertipmfratie amsut 1:30)
require that the separation has to be effectively ,
car8i B@YRRPEA I AreaPEIRENt IR FhyvacuymesewRgesisieAk as described
150N4pg separator device. Separation is generally
conti nuous, since sew age is not collected in the
on-line separator device. The on-line separatordevice
i s Téner vagypeun tsewageastematomprises ssverping sepheatondevige in the
Se%%&ﬁr%rsedﬁer piping, and a first pump means and a second pump means
connected in parallel to the on-line separator device. The first pump means
is a vacuum pump for generating vacuum in the vacuum sewer piping and
20 for evacuating air from the sewage flow flowing into the on-line separator
device from the vacuum sewer piping and the second pump means is ar-
ranged for pumping mainly sewage from the sewage flow flowing into the on-

line separator device from the vacuum sewer piping.

This combination of two pump means of different types allows for efficiently
25 pumping the non-homogenous sewage flow transported in the vacuum
sewer piping. The parallel coupling of the pump means require that the
separation has to be effectively carried out within a small space, i.e. within
the on-line separator device. Separation is generally continuous, since sew-

age is not collected in the on-line separator device. The on-line separator



vi ce. Advantageously, a first valve neans is arranged
on the suction side of the vacuum punp, between the
wo2080mIplinp and the on-1ine separator devi ce. PANFROI7950697

mainly to ensure that the v@cuum punp does not punp

quuid The on-1ine separator device IS advantageously
rovided wth a surface {ﬁeve i ndi_ ca I S used
rdec‘!&?t BTN % ReSGAR ?'Brﬁr%@ S?Wégﬁ'?‘é?e \Pé?r'!ﬂéa Rekqfgtor de-

mamdeqned above. This further helps to ensure that the

vacuum punp does not punp liquid. In addition, the

surface | evel indicator can be used to nonitor the
opéyentagesustyn@ Hrst yalyepnepnedsiagangad tarctheasugtiosioside of the

sep§9§?*£‘ﬂ%hsb&%gﬂse%{’égaﬁlfngwﬂet 1, {8 drl e separagy pevice.

5f | Ois isaheainlya® evdure alsatahe vatlomwspunp @Iotebeuooputnmmuud
separ at or devi ce, it is advantageous to ensure that

th u part flows toward the second pu neans and
hg'th ﬂ?a ling ?epérart%&q{%% {p @Cg4 QSWB’r B@Q’tdr% il @ anrace level
PURRicdiBF Swhighas sy §8r @dnt%l‘(rﬁg{‘gweaﬁp&‘éttl ﬁtof%e 5R& valve means

vacuum sewer piping opening In € on-1l1ne separator
devnerdichedeaiiaes. tTdms,varrtmarthwpsm:eneluqunpt theamacufhepump does

o TR PuR BT o i Sy Best el itiERor 588 e yspd to moni-

10I0U"£@r Fleosbetatbs of ige %Bb@nd %uﬁ#ﬂ%e%'n% éhrtlcﬁﬁa‘?ﬁl écpth?’at sewage is
limted extent. Consequently, the definition’liquid

puimet pacUmukatepw iefarclinwaeramatdtas t o be understood as
defining a punp that mainly punps Iiq uid, and also

ex?’ghgﬁ tﬁ@%%%}ayé ﬁ&Ngﬁ&Ha ﬂqégwag@dérgf Aush walb \idH #%g well as air,

epend ned

t hflowstihe tkeoamdn@sepam@mdewee ait is advegeagdans ummmung that the
mai nly sewage", which is intended to define that th

sedghig WOWIS,atﬂWa%mﬁ LG PYBPANedNS 8NE At B8R 'S naturally
1521 Taiskd QA1 t\‘\@r\)%ll%uur‘n ‘5' ﬁth S %l:ﬁl%%{i 'b‘?q]]aﬁﬁwgan outlet of the

vacuum punp that can s as we secon
puvpcham $m~¢rammrt919pmpgamlbythtaoorphn@ separatbr daviae directed to-
sourc ih a sta C{e of vacuum or under pressure. The

(A" S Lﬁ‘rﬁeﬁ’cﬁ‘ RYEP BRI EXt coul d be a sel fprimng
punp, a rotary |obe punp, a liquid ring punp, or the

|l e Tsedoheviuep harseédrapfisds & Mgl p@ahb OR6r &fficRink BpEdation of
exi sting vacuum sewage SysS

the vacuum sewage system, the pump should also be able to pump air at

20 least to a limited extent. Consequently, the definition liquid pump in this spe-

cific context has to be understood as defining a pump that mainly pumps lig-

uid, and also has the capacity to pump air at least to a limited extent. In in-

dependent claims 1 and 8 it is defined that “the second pump means is ar-

ranged for pumping mainly sewage”, which is intended to define that the

25 second pump means should be able also to pump some air. In other words,

it could be classified as a vacuum pump that can pump liquids as well. This

second pump has to have the capacity to pump also from a source in a state

of vacuum or under pressure. The liquid pump in this context could be a self-

priming pump, a rotary lobe pump, a liquid ring pump, or the like.



tens, the second punp neans nmay include a liquid jet
punp and a liquid punp connected to a circulation
WO 2008/0748in®r eby |iquid collected in the circul aP€T/Br007/050697
tank is circulated by the ld quid punp to the liquid
jet punp in order to produce a suction effect for

' i ol fromth f.1 ow f | owi
o BRI 9RO JE e allgionseln BEFace TR Ko TN pge sYs-
saitgims ewRISetdHL pLp Ridapld! AbY IciL@sla ligidtjBt Euﬁﬁ)\’aﬁﬁ'% liquid

advant ages of the present invention may be "achi eved .
al ponmmceyacied taprargdiation taslk,. whereby diguitheleetesein the circula-

conaaplh S S EHERIE LY AR R By R TR TeRorRl Bhn.pgroer o
5f oprédude alductign tefeco s @lirnpmgoialrig sewageUrdra thelddvishe flow
in parallel to the on-line separator de vice. The

f i fOWingifio riba -l SeRaralecdadcp g wekes puneping said sewage
CO%S‘%HS'EHCwa%Bﬁftaﬁ‘MH s \R/E?tthé 58(15?@9%9 %tr 'tﬁé’g}@ﬁ?ﬁ ifvention
nore or |'ess contrnuous sepafation o e sewage ow

I S npeiyolé @etichgd s innsyisteras atpadpirouselevi ce. Sewage is
not collected in the on-line separator device and the

conti nuity depends on.the |evel of Lllsage of the vacuum
seﬂfa*ﬁev e MSWAGE ?ééﬁtﬁfé‘da%‘@fﬁ?%?%X GOIMPEISPRVRRIGSHHE gauge
10f °rcoﬁﬁ@ét@ﬁ'tBQh@VMW@Wn%Wi&ﬁPﬂ% f¥éd f%?i cr?émtrolling the

on-11ne separator device in the vacuum’sewer ,

whepehsticn eketliegbvd pumpsscauried poipaeallel ho dheylontlne separator de-

vacuum sewer piping. The on-line separator device

sepiffates air from sewage fromthe sewage flow fl ow ng

into the on-line separator device fromthe vacuum

seWeike firsPpodp rAehhs ShdrbBsesBAd Huntp hiearsoane ednsequently oper-

vacuum punp generates vacuumin the vacuum sewer ,

pi Ftery Sarﬂiab&‘@éﬁa& eaNt§lUousr Ynd tiRres@ig§e qaNERLPYHRERGration of
15! Nts %Eﬁ/agg'ﬂd\/\f‘% SRR 8% tﬁj&\ﬁhgﬁeféﬁﬁréﬂ%? d\é@ﬁég@ewage is not

sewer pIprng, and a second pump neans IS parallél

coupllectediin lth¢ lom-fing séparatgr d@acs ahd theeonmitinityweepends on the
separat or devi and punps nai nly sewage fromthe

SeIRYSL O 15799 PhVIeACUNTL SeWESBAYFIERY separ ator devi ce
fromthe vacuum sewer piping. This pro vides for using

sti gemgﬁwd‘ooécdwmhbr{g the TREAMIBNT 18F opBiating 4 vh8uum sewage sys-

tem employs an on-line separator device in the vacuum sewer piping,

20 whereby a sewage flow is transported through the vacuum sewer piping.
The on-line separator device separates air from sewage from the sewage

flow flowing into the on-line separator device from the vacuum sewer piping.

A first pump means in the form of a vacuum pump generates vacuum in the

vacuum sewer piping and evacuates air from the sewage flow flowing into
25 the on-line separator device from the vacuum sewer piping, and a second

pump means is parallel coupled with the first pump means to the on-line

separator device and pumps mainly sewage from the sewage flow flowing

into the on-line separator device from the vacuum sewer piping. This pro-

vides for using each pump for pumping a medium for which it is designed.
30 The on-line separator separates air from sewage in the on-line separator.



The on-line separator separates air from sewage in the
on-line separator. The nethod further enploys a first

wo 2008874%8NS on the suction side of the vacuunP@UERN07/050697

bet ween the vacuum punp and’ t he on-line separator
device. By appropriate timng of the operation, the

second p ns may then_be used to efficiently pu

nd NEeTIEIL RTTHEF APIRNE & TShyaRemb2n5 4R e posHRyT Bt of the
OP&EBLEH Sifnb BétwelendRBE/BLES MR B HRChe I RAYAE85a3itér device.
when neces sary. The first valve neans is enployed as

an Bydarpropgeledsmisgfaftye pparaiion, ihe sectnd pwmpemeans maxtthen be

paes Ao sl s araiadi bo BR Flr sl ekl purno

50pefi&f b8® el A AL REYSBPatRYSIRIUAT 6r BVaRatéd arvddBneces-

10-1 9_. Brief Description of Drawings In the
f olSeBi Mg firekvalke argansnisw@mployed as seradientagspussafely measure
ex I Lt g‘ﬁ% e C I
scherrlﬁ?elrgt%déf{%sv\nd?%gtg?{ ?%Néﬁlé %ﬁ% [ g.ﬁl&lﬁﬁ}u% r aﬁ gis)w i the vac-
exampt puwb. a general |ay-out of a vacuum sewage
systern, Fig. 2 illustrates a first enbodi nent of an

i led jn

oA PEIa0eR0s arhodiiaNts o2 R TBeMa0dBE SRE 0 e uaguUm Sew-

of j ri Al Wo punp neans coupled in
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Det ai'l ed Description The invention rel ates
to a vacuum sewage system 100, an exanple of which is
sciBnigfiDesgnigtion ofiQrawiegsi n Fig. 1 . The vacuum sewage
system 100 in cludes a sanitary unit, such as a toil et

uni g 10y |OWWY€?EH$‘%&I’?W[ b@id%ls&%gogi% i%\?%g,ﬁgrg@% only, with

the sanita vacuum-sewer

i | lthis tefatedei to théiagchbimpengingisehendtis drawdigseirt whicB01
a first main pipe 202 and a sec ond nmain pipe 203, as

wel |, gs braqch ig&s 204 Ponnectiqg to,each of the
sami9-drifusiFtes. amRie; o § AfReralcg-omt b uaguyn sgwage sys-
urikgldl 102, a washbasin 103, a shower unit 104, etc.

Each Sanitary unit is connected to the vacuum sewer

piping, or as illustrated to the branch pi pes 204, by
mednig dfillustrdgites Bafirgkemndodemenioef an on-line separator with two pump

means coupled in parallel, and

Fig. 3 illustrates a second embodiment of an on-line separator with two
pump means coupled in parallel.

Detailed Description

The invention relates to a vacuum sewage system 100, an example of which
is schematically illustrated in Fig.1. The vacuum sewage system 100 in-
cludes a sanitary unit, such as a toilet unit 101, and vacuum sewer piping
200 connected to the sanitary unit. The vacuum sewer piping 200, as illus-
trated in this figure, includes a collector 201, a first main pipe 202 and a sec-
ond main pipe 203, as well as branch pipes 204 connecting to each of the

sanitary units.



shown). The vacuum sewage system further includes a
vacuum generati ng device 300 for generating vacuumin

WO b@svavuum sewer pi ping 200. In this connectiPCT/FI2807/050697
vacuum generating device i 8to be understood only as a
generalisation. In the vacuum sewage systemthe sewage

RSB DB bRl R L ERBR i, rover

genpitaford chy H4t® YRHEWTLERRCEG Al d &Y tretvaim 8Bfer piping, or
then transported through the vacuum generating device

t 0 as. ijusteatgd doithg yenehn pipes 804oby noeares o patischargervalve (not

| SpRen G QUF SgeS T adk Bl ffher 150504 oGy Bnerating
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11 and the second nain pipe 203 is connected to the

coll ector 201 through a second shut-off valve 2 12 .
Thédn Y6 Iceppeetionpthne acyAmaepa@ting dayice igda e understood only as

SeuSald R e, St uabade et o0l koo rom
gatiye saitary Basts caibhgpdries thaoughtheevayens geivenpippey by ewans of
80 SrERHL SRR e N ok SRneERRer S npboans thr
10 g.sgt%lggkﬂohéd @hr()tlgﬁ F%%%EHW &bty devige ¥R 4.0 ?Eé%}ni‘gysewer or

r, after t he vacuum generati ng devi
be tg sopgedthenspace.,. Where thei discharged sewvagei is dallastedd This is not
t he, di schar val ve (not shown) between the toil et
uniSpo‘f'H “1‘?%%3@%3967 anch pi pe 204 is opened, whereby
the sewage and flush water is forced into the vacuum

seWie firsPinadh gige, 20ist dinheeasttoatheranebtopi2pe tRfyigh a first shut-
fol | owed b¥ a large volune of air due to the pressure
di Offeradyr @1 hang\ibe seeard RaitpiRe 403 SeCaraetad rcollector 201

pi 5 S r I
157, ShRAaFrY shio e ol DTSR BI85 Sophedd to e
watvecutimkgenerating devicef308 tircaghed il shyut-ofhealed 2 10h€he collec-
trans t of the discrete slug tak pl ace based on
salQl 407 SRIPYCRAMILY ipeessre@HIBADsur e i n front of

the discrete slug and higher pressure behind the _
di %?arsﬁiaﬁﬁ%/%é*gacJ&h%eV%@ebﬁ%fbrﬁ%%%tE@% tHe b Rirdeidhher.

above. After the sanitary units have been used to sone

extent, e.g. the toilet unit .
The vacuum generating device 300 generates a vacuum in the vacuum

20 sewer piping 200, usually to a (high) vacuum level of e.g. up to about 0.5
bar, after which the vacuum generating device may be stopped. When e.g. a
toilet unit 101 is flushed, the discharge valve (not shown) between the toilet
unit 101 and the branch pipe 204 is opened, whereby the sewage and flush
water is forced into the vacuum sewer piping 200, in this case a branch pipe

25 204, followed by a large volume of air due to the pressure difference be-
tween the vacuum in the vacuum sewer piping and the atmospheric pres-
sure prevailing in and around the toilet unit 101. The sewage and flush water
takes the form of a discrete slug, whereby the transport of the discrete slug
takes place based on said pressure difference, lower pressure in front of the

30 discrete slug and higher pressure behind the discrete slug. This has been

described in more detail above.



10 1 have been flushed, the washbasin 103 or the

shower unit 104 has been used, the vacuumlevel in the
wo 2@80msewer pi ping 200 is |owered. Wien it reEeDRR807850697

predeterm ned (Il ow) |evel, ®.g. about 0.35 bar, the

vacuum generating device 300 is started in order to

re-estaplish.or regenerate the vacuumto . .
or At dRfisaiapHNGRs PRuS deencieed & Simene et e gs the toilet unit
MeRH IR B RushERE e QRSHDSsheMs of thel SHOWEHHIM 04 has been
sewer piping 200 is nonitored by the pressure gauge

400sedhthehvamuund éevigs éd theovaeuuny sewes piplea@O0viateweresl. When it

o SR R R et (b ok 2R RB, R gener-
51 n atiay adviden30MisSstaea et ordd- to receRaBIRHUbErdgevietaie the vacuum
gi ven above are only given as illustrative exanpl es.

| n t@ RePrigeletasmingch (ign ) lgmel. ek aheeil O bahaganesitionemabove. The

fur L n I r i : Fi.g.

" DhEiurd MU 4P Py lin selfer R0 H0Blia ehiffed byt pressure
on-gauge 4¥pavhatomalehe ceed tbiactivateusrpdeastinate2th@nbcuum gener-
seco,n&g&y{g}p nmeans 3 are connected in parallel. The two
purdyn €a

re indicated only schematically in Fig. 1.
Fig. 2 shows a first enbodi nent of the on-1line

10 SERRYCAL Hc RY Ised e}"&ﬁéﬂe%‘é"ar@uﬂllm GPHR @Rt A4 are not de-

parallel to the on-line separator device 1. The first
puspripecimore in setaihviadhigropoapti@onnect ed to the on-1line
separator device 1 by nmeans of a conduit 2 1 provided

e T BT a  QERLA A Bloo

bet ween the vacuum punp and the on-Iline separator

devn ¢ige presEnt nvieintioh, thel wcuteasswage isystent furtrtgsselugies an on-
for, the appropriate functioning of the arrangenent, .
buting$eRAtagededcad &% a9 Fidea it 1€ varusReawar pipirg 200, to
iy s L quid D . |
15ca8‘§§?'ff”?6r%pﬁénfg&?ﬁr, t %e %ﬂﬁépgﬁlﬂ&? e o0 ghél}gﬁgi %ék%nd pump
commeartsed are coheectedlin parslégarae dwo genie enclanisyaneeiadicated only
of a con uih/.ﬁd:l. The two punp neans are defined and
di SEOELEYCAlY RdH8- et ai | above. The on-1ine separat or
device 1 is arranged in the vacuum sewer piping 200.

Fig. 2 shows a first embodiment of the on-line separator device 1 with two
pump means coupled in parallel to the on-line separator device 1. The first
20 pump means 2 is a vacuum pump connected to the on-line separator device
1 by means of a conduit 21 provided with a first valve means 22, a shut-off
valve, which is arranged on the suction side of the vacuum pump, between
the vacuum pump and the on-line separator device 1. This first valve means
22 is not necessary for the appropriate functioning of the arrangement, but
25 advantageous as a safety feature. The second pump means 3 is a liquid
pump, which also should have the capacity to pump air, the suction side of
which is connected to the on-line separator device 1 by means of a conduit
31. The two pump means are defined and discussed in more detail above.

The on-line separator device 1 is arranged in the vacuum sewer piping 200.
30  With particular reference to Fig. 1, it is arranged in connection with the col-



Wth particular reference to Fig. 1, it is arranged in
connection with the collector 201 , whereby the sewage
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5

10

15

25

30

by | arge volunes of air (agsodescribed above) flows
into the on-line separator device 1 during the

o AR ShanErR aGe st 10 o e B AE i detiste slugs
20*0II0V\V%5 b?nar@@t&cﬂ@m%@%f%‘?ﬁfﬁsﬂ@eédﬂ%dté’tﬁ)\)‘é’)‘ﬂb\/\&emto the on-line

separator device 1. The outlet 205 is preférabl
di isepaesdon dewices! whieingdberitanapopt akaawage inthe vacuum sewage

Caehntbilns TAGHET seiBr ERIS 00T A CBIFESE BB (el 201, has

1. ahhbwidiEdaBsopéniay omtd thBadn-lingldefa@iton@étsire The outlet 205 is
directly convee/e@d towards the first punp neans 2 . The

onPrefeeatly gireates toweands ther seeonst puagaeans B, i Raticdlgs towards

lt ﬁ\éﬁé cbﬁguﬂ: a4 okt flr‘?é cﬁ@\? ngé&id ﬁgmg)rrgwgr%ﬁ%@@\@? dba‘h hh? separa-

ne separ a
sewargeeEce um]1hm laelpsrtotah@udnthdtl Il epaicistare tedirestly ¢onveyed

the f ol t he o eratjon of the vacuum sewage
Hird $
sy QWA 14 %tr%imm &S|4-ne separator device with the

two punp neans coupled in parallel with the sane w |

be T‘F'\%SGﬁJllﬁégaep‘é’PétBr H@T/l%éer‘%epltd?ndébewﬁﬁ%ogbﬁ?& Ié%fel Fldicator 11

When a desired vacuum | evel, e.g. a given high
| e\f@1 mofhitering treheawage evsrin de Onslm@smraﬂ@o\d@woes1 roorder to

h
TR Ak wads et BRI R B BB R 0t
ensure that it punps out any sewage and flush water

Possitthd Yollowesg nthei operorp of tHeneaciemaisaivageds)starn e1rnploy|ng the
through the conduit 3 1. After an adjustable dela
e. §n-luve %p%&ftd%/'%%‘lheth@f%%mme@ﬁé qoupiad {rhpa@allel with

nme e
i n@@?aéfnet plicl o lbeiiga A ot
sewer pip ing 200. The vacuum | evel is nonitored by

t hé/Vpereasjﬂsdregam@eumevelaecg whgineh ghdieser efde. gaabrmmo 5 bar as

(h| reached, first valve nea

has. b th
A hshed Fpolr s fa Pel S tats e nbervainnt eiag BIog 200, the
St %@ESHd %hn{@?ne%@l@% td ﬂ%tl?rsté\ité(ﬂn BRierdb Ustisabd ‘fhéﬁq{ A¥mps out

e.g. about 15 seconds. This depends on the usage of
t h@nva&a\omges@mda@esfsyatmosa‘iblyuoreseréxrpéhﬁ ed -linkcgepanator device

éhthﬁm | e%%l qu%'tdif IS acﬁjﬂ"st%b% 8e|8 e. g nﬁefjggout a couple
of seconds the first valve means 22 is opened, whereby the vacuum pump
is started in order to generate the desired vacuum in the vacuum sewer pip-
ing 200. The vacuum level is monitored by the pressure gauge 400, and
when the desired vacuum (high) level has been reached, the first valve
means 22 is closed. The first pump means 2 may then be stopped at the
same time or after an adjustable delay, e.g. about 15 seconds. This depends
on the usage of the vacuum sewage system. If it is expected that the vac-
uum level may decrease within a short time due to high usage, the first
pump means 2 can be kept running in order to avoid frequent restarting of
the first pump means 2. The second pump means 3 continues to operate for

a while to remove any sewage and flush water that possibly remains in the



punp neans 2 can be kept running in order to avoid
frequent restarting of the first punp neans 2 . The
wWGEemsndioplinp nmeans 3 continues to operate for BCTRARDE/050697
to renove any sewage and fliush water that possibly
remains in theon-line separator device 1. The on-line
separator devjce 1 t intended f l.l ect.ing,or
o ROl erB b ey ice FofNe AR P SEPEIOL VS R ot Tipaded for
Va‘é@H@&tﬁ@é‘@gﬁccﬁMﬁtﬁlﬁﬂh g sB®abk! Fbr BHB¥iCTBANSperatidn 'b@tthe vacuum
run e second punp nmeans 3 is not running.
t heev@geuwstemagee sfyrst e means, 2eisgnotoyurt,| ifishe r@C@nd pump
t oi it sing a urinal 102, washbasin 103,
rﬁ ﬂﬁé& %BE% the pressure drops in the vacuum
semer pi pi ng 200. When the vacuum | evel reaches a

5pr &urée tharvaesurh aewagjeesystemds wsledie.d) bySushinga toilet unit 101,
di scussed above, the desired vac uum |l evel needs to be

r e LSRG LT8R, washinasin 03y hewerainity ik e pressure drops in
fupcs '\/9?%% §@ﬁerV@EH@”?§@W%nsﬂ‘1§t\%@uuH BV eé@r‘e@eé‘gredeter-

Wit hi tinme t acuum punp I's runnin
wi hhinadtibw led¢lust@bdmoudd. 8§ bar ssbdistudseds abovelsthasdesired vac-

ot ML eh 3SR 1 e 1 SnBPysHRT Todiceate &nskeR LiF iralisport func
10f 1 &idh df@ﬂ]él@agﬁﬁﬂ%e%% bssrﬁg@ﬁ_ed in order for vacuum

punp to be a tor rate the desired vacuum | evel
in the vacuum sewer ng 200. If the vacuum | evel in
t héf thigc happersvatithin mmgneetaeh@@uuﬁepgmelﬁ stdwuneing, e.g. within

e 476 LIRS TR BTBORE 1S oRR8FE, ab eI gBOUF, tp second

Whipeiing freahisr3sis fivelvstaridd ishdaparfeda andrttgegiodaafiemvpichithe first
is started after an a%j ustabl e delay in order to raise
t hé’ablﬁcmgﬁﬂﬁ ¢elb apeneddnvaieaifars@mekmppynRdodrable toregener-

159I el cuuim fevteiI Iﬁethgwcﬁﬁ% é&M@r] Fi) B-Hé? Vice 1

r|nC|p unc 1on o ['I'ne separ a
is to continuously separ ate the sewage and flush water
f r dinthieheacaium lavel e treevag eunh Isewelr Ippping geaches theegiven low level

on-1.ine,_separ at or dev'ce fro he se
e S bl Pur heS leprsthnibecsstond eftnBoriRads s is firsty
useghri<y BHARUA fOREiIWMd Rafer Wioh e figRtalvie 82lid Ypened and the
designed to punp.
vacuum pump is started after an adjustable delay in order to raise the vac-
20 uum level in the vacuum sewer piping 200 to the given high level, i.e. the

desired level.

The principle function of the on-line separator device 1 is to continuously
separate the sewage and flush water from the air in the sewage flow flowing
into the on-line separator device 1 from the sewer piping 200. In this way

25 each of the two pumps can be effectively used to pump a medium that they
are specifically designed to pump.

The second pump means 3 pumps sewage and flush water from the sewage
flow, and the first pump means 2, the vacuum pump, sucks air from the
sewer piping 200, partly in order to generate vacuum and partly to evacuate
30 air from the sewage flow. The first pump means 2 and the second pump



The second punp neans 3 punps sewage and flush water
fromthe sewage flow, and the first punp neans 2, the

wo amsnmopunp, sucks air fromthe sewer pipi ng RODFI2007/050697
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partly in order to generata2vacuum and partly to
evacuate air fromthe sewage fl ow The first punp

op eSS St ARG Y PRI TRibIA Tiech AR s s more or

COMdddN ORI RIERAEbArafloRfoft B Wﬂ%ﬂ@ bEowi&Y 'b@eﬂhe on-line
by the on-line separator device 1. Sewage i S not

colseeataédr devieend . Sewageds sopaplkaated dethecen-linesapatator device 1

B N ML LR T

22ter$1 to avoid the any liquid enters the vacuum punp.
The on-line separator device 1 is also provided with a

sur_face level indicator 11 that nonitors the | evel of
Wé‘@e‘)l&ﬁ@s? ofi $e %?ttéﬁaN%mﬁﬁ@S@l?—'ﬁltﬁ@VQ@pﬁ\ea@@f ligleidienders the

sur PEU& ISevePd g”&’n ﬂﬁ@%%gglrdr’%gr abyR¥st ® Qfsbeﬁiro‘()’fb‘ae'a WA a sur-

ace i cator cates a gliven
| evate lavet iredicatot rlmetha’epmnabm thmmveboﬂse%ge arldhﬁhJsh water in
neans 2 i ted when said

f t not
St - D 1 Saparath; deyit 1T TR S HEPAEE PaUE) MeRGP ca s always
11 s'ta°-rtéH %eﬁ%é"%hﬁ‘%@ll’é}é( wfd?é‘él??q ‘Fq'n(‘lleatteﬂea %F&/étﬁthsee‘é\fﬁg\é%vel in

neans 2, €.g. a not or val ve or control .
opéh@tqndmeoSewafetwaﬂmncerm éISmrthae‘rrsfepempemeahatZ tsheot started

£ OB S8 P ReBag JOTES et THA subion 8 H8dor 11 is
ar i adiaagedes|9WdrtlechRb tdthd HiestvadiveMegNeR2pidg Ne motor
200, or the collector 201 , Fenln into the on-Iline

sepalvas far contioding thecansiationer the saraes Ebisriiripenpnsrsandhat the

15 o BRPTRERPA Y oY BhVS E EBRE! 58 ARG RRL I Antagettona

s epasadurefoothis urpose fis endriengeethrgeharslitfet 295 sattey vacuum
in the on-line separator device. The first valve neans
i s SG¥EH pﬂ\%l\"gll@oag he QP'éQ%FOh%% L@Féen'ﬁ%ént@dhﬁr%l lingt seprrator 1,

vagglyit e téﬁ?ﬁ%etht hs%\é’PhH g{uﬂ?p M%%ngﬁ sewer pi pi ng may

be carrie second and third shut-off
valves 2 11, 2 12 and 2 10 . The air sucked by the
vac'ﬂtmensma@e maycubm systemhfundtions cappréxeniagely even svithout the first

g:j\r/g %ﬁgtﬁ du ﬁo ae%mgntcgenpa%?grﬁ Bf rtﬁg%\ln fidm the sewage and
flush water in the on-line separator device. The first valve means is used
mainly as a safety measure. The control of the vacuum and sewage flow in
the vacuum sewer piping may be carried out by the first, second and third
shut-off valves 211, 212 and 210.

The air sucked by the vacuum pump may be somewhat humid, whereby it is
advantageous to connect a condensate removing arrangement through a
valve means to the pressure side of the vacuum pump, in order to remove

any condensate that is formed.

The second pump means 3 may advantageously be provided with a heat
sensor in order to avoid overheating. The pump means is then stopped

when the temperature is too high, e.g. in the event of dry-running.



val ve neans to the pressure side of the vacuum punp,
in order to renove any condensate that is forned. The
waeemsndioplinp neans 3 may advant ageously be pr orRCTEI007/050697
with a heat sensor in orden3to avoid overheating. The
punp neans is then stopped when the tenperature is too
The b sicid

ot T e &ife datiogiats e Wik Bhorine SyS{er. Conse-
sy%fu@w Qﬁ@%v@é@%%%ctéd*@roﬁﬁwgarﬁﬁary%‘it@ds ft¥8pbAEd through

sanltary units 1I's transported through”the vacuum sewer
|OI e yaQ@OMgeavarEping- Zoqwenéémoatlme sepairator dexigeé bgnd by the

seePoBT M e e Prtlalele e ey Sellefigrglay some other

SSe\e@GGel whee tfﬁfiﬁi%@harﬂ@dsse\ﬁag@is sbiBMied.THiBas not shown in the
drawi ngs. The pressure |evels and the tines given

ab&@VOs. only given as illustrative exanples. Fig. 3
shows a second enbodi nment of t he on-1ine separator

h;ﬁh%ﬁprlgls#érteggg%ator éev QT Ihgg\fél ?g{@é@n%@%%tggslllﬁstratlve
|sea(anrmbemm punp connected to the on-line separator
device 1 by neans of a conduit 2 1 provided with a

first yalve neans shut - of £ .val ve, whi ch

Lt Pl bR 7 sepatd esoddilisng o i€ g, BefmalS: device 1 with
10be&%%nﬁ@¢né’a’?ﬁ§lé&hm&6¥?n %@altéﬂ@o PRe |dnnlﬁ'1e3§@@ér%¥d?rdewce 1. The

device 1. The second punp neans 3 is connected to the

onflrstrwr@ep”aeams;ﬁ aeauveéugrrbpumﬂ@awnﬁct%d to thriion-Imelseparator

ande e TRV ERR B28° condTPL 7 5RcBe Wt e B Qeal® 22. -

38 shiibefflvaid, dvisieh lie@reshged drene suctibratidenot ﬂﬁékvé?@um pump,
C|rculated by the liquid punp 36 to the liquid j
tveeen .theawa@aumcpufm@@@etha ke éﬁp@ﬁﬁ@c‘ﬂe\ﬂ@\e t1hél'he second

co f I
155 If}%# s Sl BHRCRE B8 oh AR SGhar iR JBfTfeans of
f uerhd[ut Bt dhé lvecond puhat means Mrﬁﬁrlseﬁmllqwdqebbmup‘mz and a
nmeans, 3 corresponds . tp, an e'ec Or Ssys The two
o AR ET AR GRCHRA 1 S QIGYEON 1aNone. dae AaNIdERREred in the
TheirelrtibR §ase Bar the li§uRY tdtH t
va?brg{r]naslgv\e? ppgllétdﬂ%%?é/d B? e liguidl panpesk tdtHd fquid jet pump
32 in order to produce a suction effect in the conduit 31 for pumping mainly
20 sewage from the sewage flow flowing into the on-line separator device 1 and
further into the circulation tank 38. The second pump means 3 corresponds
to an ejector system. The two pump means are defined and discussed in

more detail above.

The on-line separator device 1 is arranged in the vacuum sewer piping 200.
25 With particular reference to Fig. 1, it is arranged in the collector 201,
whereby the sewage flow in the form of a train of discrete slugs followed by
large volumes of air (as described above) flows into the on-line separator
device 1 during the transport of sewage in the vacuum sewage system. The
vacuum sewer piping 200, or in this case the collector 201, has an outlet 205
30 opening into the on-line separator device 1. The outlet 205 is directed to-

wards the second pump means 3, in particular towards the conduit 31 con-



Wth particular reference to Fig. 1, it is arranged in
the collector 201 , whereby the sewage flowin the

wo eoosof1a train of discrete slugs foll owed byP¢EFD807/050697
vol unes of air (as describad above) flows into the
on line separator device 1 during the transport of
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1. The outlet 205 is directed to wards the sSecond punp

mePusBMeans@arti cul ar towards the conduit 3 1
connecting the second punp neans 3 to the on-1line
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t he vacuum se ystem enpl oying th l'1°ne

semrlateosemmratar@emctehwtthéhe oo pump means cooypEceth parallel to the
arallel . to the 111 _be described th.,r ce

P o SEms Wik PRERR: wihgerelencaiinetibadmaht R EH ot

| evel, e.g. a given high level of e.g. about 0.5 bar

10as Whées dsfeRiteab@é8un [BvED el 0§iNen Kigtieval éﬂ“@?va@wm .5 bar as
sewer piping 200, the second punp means 3 is Tirstl

st shiscelgsee ahoyer I b basganeretest in Hwepmmwr@lﬁew@ﬁwlpmg 200, the

se t

<3898 gl 1 L RIR R B R s o0 s out
adjalmytmkaged@rhcaﬂusrem@tera;bdissiblylmesera il dhgp ba-link separator device
seconds the first valve nmeans 22 is opened, whe

&E!ﬂﬂﬂwquét &t AMtes@an adigpigble @%‘a?gjeﬁ@r é‘ftér ?H%Ut a couple
15de%Ff ?N@%H@ffr& HT\% ”?f‘?é"’sgeﬁécp, Wl‘i‘é}re%g%e}r}é uum pump

vacuum evél I's nonitore t he pressure gauge
ands staetedtiheordesia genherataitha désicgd) vdaweh irhtde bamum sewer pip-

Doe AR Yadim daveics SranRo.by e est: Saigs 300, and
af t\Aﬁfenaﬂ% ¥dished A @iuAe!(Alh) Gedel RES HeechdrexRPRBIShe first valve

Thi s de pends on the usagé of the vacuum sewage
sygm@ﬂs P2 lstcl¢sedexT|ct@cflr§ctj PR meansyaonamthevde stepped at the

20]c %gfnaes?me 5 SRef ang éjugtagFe ggfsayt, 2. é“ go uL{S@%ecérpgs. This de-
pends on the usage of the vacuum sewage system. If it is expected that the
vacuum level may decrease within a short time due to high usage, the first
pump means 2 can be kept running in order to avoid frequent restarting of
the first pump means 2. The second pump means 3 continues to operate for

25 a while to remove any sewage and flush water that possibly remains in the
on-line separator device 1. The on-line separator device 1 is not intended for
collecting or accumulating sewage. For an efficient operation of the vacuum
sewage system, the first pump means 2 is not run, if the second pump

means 3 is not running.

30 The operation of the second pump means 3 in this embodiment is as follows.

Initially a certain level of liquid is needed in the circulation tank 38, so that



punp neans 2 can be kept running in order to avoid
frequent restarting of the first punp neans 2 . The

wWGEemsndioplinp nmeans 3 continues to operate for BCTRARDE/050697
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to renove any sewage and flhsish water that possibly
rerrai ns in the on-line separator device 1. The on-line
se tor devi I nt en or ol l ecti,ng or
3% i M efugat Rulion PopRilE: WEn 58 setonk e aeans 3
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the liqyid jet pu and further to the c
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the on-1ine separator device 1. The present invention

camdriReguesthary destrddain’ @rinection with Righ ©288Bove, when the vac-
exi sting, prior art vacuum sewage Systefms, in a very

si mpnesawege sysien iseusethrtag. bwns@qg@ﬂqllsﬂ uai 101, using a urinal
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pr %@%H@rtglt?% eg‘t’%tLgP{%i in Order ﬁ)bgHéu@ 2 tl?gﬁ é)gj?'t function of the

I scusse esi red vacuum ["evel
revesﬂm’mlsesﬁugb systemder to ensure the transport
function of the vacuum sewage system If this happens
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'n p%rrlggr a¥t8r WHTEH AL first valve means 22 is opened in order for vacuum
pump to be able to regenerate the desired vacuum level in the vacuum

sewer piping 200.

If the vacuum level in the vacuum sewer piping reaches the given low level
after the vacuum pump has stopped, the liquid pump 36 is firstly started and
run for a while, after which the first valve 22 is opened and the vacuum
pump is started after an adjustable delay in order to raise the vacuum level

in the vacuum sewer piping 200 to the given high level, i.e. the desired level.

The principle function of the on-line separator device 1 is to continuously
separate the sewage and flush water from the air in the sewage flow flowing
into the on-line separator device 1 from the sewer piping 200. In this way



punp to be able to regenerate the desired vacuum | evel
in the vacuum sewer piping 200. If the vacuumlevel in
WO b@swavum sewer pi ping reaches the given | ow¢EBYRD07/050697
after the vacuum punp has d6opped, the liquid punp 36
is firstly started and run for a while, after which
the fjrst lve 22 is o nd the vacuun1pu .S
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order. to generate

t h 200, tl
SR SRR bl s Bators or lhed CartinBHS SeaaiGe of the sew-
of | %‘gefﬁlcﬁ)é"‘lé‘%ré\ﬂééd Wleyero e EPaRNGE 8bydev] cSalfEaNs not cor

t he“col tor 201 i rst neans 2 and
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iﬁﬁuous ot}nnre or | ess conﬂlnuous separati on of
th & 6389?8 f@é“ﬁW&U?a%ﬁa%?sY%S”bn i ne separator
device 1. Sewage is not col lected in the on-Iline

se b rbode of tte firsiva Vieh® eaas t22ngit yaverperdsnhiqlibienters the
| evel of usage_of the vacuum sewage system The
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sewage level is indicated. This further ensures that the appropriate pump

only pumps the medium it is designed for. An additional measure for this
purpose is to arrange that the outlet 205 of the vacuum sewer piping 200, or

the collector 201, opening into the on-line separator device 1, is directed to-

25 wards the conduit 31 leading to the second pump means 3.

The sewage vacuum system functions appropriately even without the first
valve means 22 due to efficient separation of the air from the sewage and
flush water in the on-line separator device. The first valve means is used
mainly as a safety measure. The control of the vacuum and sewage flow in

30 the vacuum sewer piping may be carried out by the first, second and third
shut-off valves 211, 212 and 210.



separator device 1. Also, the vacuum punp i s not
started when said given sewage | evel is indicated.
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punps the nmediumit is desiigned for. An additional
rreasure for this purpose is to arrange that the outl et
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pressure levels and the times given above are only
gi Ve inyentionEhe KvepHoR mimpYary Witfhe theseqne et he 9&\%!'”9 claims.
drawi ngs are only intended to clarify the basic idea
of the invention. The invention may vary within the
scope of the ensuing clains. ains 1. Vacuum sewage
system which conprises a sanitary unit, such as a
toilet unit (101 ) , vacuum sewer piping (200)
connected to the sanitary unit, a discharge valve
between the sanitary unit and the vacuum sewer pi ping,
and



a vacuum generating device for generating vacuumin
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the vacuum sewer piping (209), a first punp neans (2)
and a sec ond punp neans (3) connected in parallel to
the,,on-1ine separator device ( 1) , that the first
pugﬂaﬁﬂﬁns ( 1) is a vacuum punp for generating
vacuumin the vacuum sewer piping (200) and for

evacuat eguaht séwage Ishstere\eBRhf domipridednh Ranitafoukin&uch as a
on-line separator device ( 1 ) fromthe vacuum sewer
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R T e S8l i 26 B G By mainy
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directed towards the secondQ(;)) aﬁdneans (3). 5. Vacuum
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seW@ge the vacuna seviedipiing 62 1n thetdheendineswaparafor device

th h ¥

151 098) WA RRGE0 o BUPBrAB I 16, sERPBE 70 ' ifdh gy rowins
a lintguhd sepatoudgvice{). 6 . Vacuum sewage system
accordi ng to claim1, characterised in that the second

3 rlses a I| 32
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i nmeans (2), between the first pump means (2) and the on-line separator de-

20 vice (1).

3. Vacuum sewage system according to claim 1, characterised in that

the on-line separator device (1) is provided with a surface level indicator

(11).

4. Vacuum sewage system according to claim 3, characterised in that
25 an outlet (205) of the vacuum sewer piping (200) opening into the on-line
separator device (1) is directed towards the second pump means (3).

5. Vacuum sewage system according to claim 1, characterised in that
the second pump means (3) comprises a liquid pump, such as a self-priming

pump, a rotary lobe pump, a liquid ring pump, etc.



order to produce a suction effect for punping mainly
sewage fromthe sew age flow flowing into the on-Iline
waeepanawes device ( 1 ) and further punping sarPCI/BRMEYPS0697
into the circulation tank. 17 . Vacuum sewage system
accordi ng to claim1, char acterised in that the vacuum
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gengl %ntﬁ{ﬁﬁélﬁ? YRF 4R sewer pi ping,
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o1 Teerimeannaog Sytieme LiadatanPrset prysseiRgas (170) con-
ot h%e%%@ﬁt%echfa'v%\é’uﬁllnoé’é\ﬁ@r biBig (60 on- i ne separ ator

device ( 1 . Method according to claim9,
characterlsed |n that that a first punp nmeans (2) in

t hé. f or Mastum sewagensyaiain gereicin@ 0 eedtiu ¢hanacterised in that

eI B AP asRlch el B AL SRR T BRahé ool BEe seara-

( lioh dftiserséwage dewum sewer piping (200), that a sec
ond punp neans (3) is parallel coupled with the flrst
y) means (2) to the on-1ine separator device
pu

Raf nioy QRSFAINRY B ¥ACYHE %%’V\ﬂg% SYBISRN.f W whn@cludes a
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vacuum sewer pl pin
semhaegmwa(velbetv\mp\atm sanitany tﬁmlbmnsleﬂmgeacuumr@wer piping, in
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0o widl mraiBod & Sreiiit denetotnd dalie RStk RoBSaHAl Speuum in
a_fthé Shc@h\RwWEBaISing2éharittEASed We thANhe irfethed drhsloys an on-
first punp neans
line separator device (1) in the vacuum sewer piping (200), that a sewage
20 flow is transported through the vacuum sewer piping (200), and in that the
on-line separator device (1) separates air from sewage from the sewage flow

flowing into the on-line separator device (1).

10. Method according to claim 9, characterised in that that a first pump
means (2) in the form of a vacuum pump generates vacuum in the vacuum
25 sewer piping (200) and evacuates air from the sewage flow flowing into the
on-line separator device (1) from the vacuum sewer piping (200), that a sec-
ond pump means (3) is parallel coupled with the first pump means (2) to the
on-line separator device (1) and pumps mainly sewage from the sewage
flow flowing into the on-line separator device (1) from the vacuum sewer pip-
30 ing (200), and in that the on-line separator (1) separates air from sewage in

the on-line separator device (1).
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the vacuum sewer piping (2@0) has reached a given | ow
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bR 4 Sltbeli R thB RS e & 4t A AGLEIACTS Beld ater the
( 2693t viaBRCIM@ANS N2 haebed@viosedel after the flrst punp
means (2) has been stopped, the second punp neans (3)

Is started, the first valve neans (22) is opened w
an 134j uM%IbP@ Agosgingf i Claime 1 e diraptaris éihéh??))the second
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is's r-an able ay a
vaIm@nm(@)&aéZﬁ)eanieppbaEn opened in order to raise the
vacuum l evel in the sewer piping (200) to the given

| eyel,, 16 . Metrhod accordin o .claim10,. . :
chdiact YFst688 acnOrtng o AETRGEhOR astiarBsterdsad i thet 1 the vac-
'(e‘f@l;m |&,§Lgﬁgﬁr§vécuh¥ﬁ sblvek Bﬁ)i@@(ﬁ@(ﬂ)@reééﬁéé ﬂ%@biv@ﬁ%@%vel be-
fore the first pump means (2) has been stopped, the second pump means
20 (3) is started and the first valve means (22) is opened after an adjustable de-

lay.

15. Method according to claim 12 or 13, characterised in that, if the vac-
uum level in the vacuum sewer piping (200) reaches the given low level after
the first pump means (2) has been stopped, the second pump means (3) is

25 started, the first valve means (22) is opened with an adjustable delay after
the second pump means (3) has been started, and in that the first pump
means (2) is started after an adjustable delay after the first valve means (22)
has been opened in order to raise the vacuum level in the sewer piping (200)
to the given high level.



the second punp neans (3) is started when the surface
| evel indicator ind i cates a given sewage |level in
wo bmsomoli ne separator device (1) . 17 . MetPOOFI2007/050697
according to claim10, characterised in that the
met hod em pl oys a surface Ievel i ndicator ( 11) in the
arat or device and. i at t

ourt A8 peerdify S Biimald gaRetiasiad e s iefhoa em-
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characterised in that the first punp neans (2) and

5t ha 7s ec dethpd raecorting td dlairar €0, agharat®diseal inhidiat the method em-
continu ous separation of the sewage flow is provided
by Plg¥s auUITaeR lavehiidigader didviie &g 951 -line separator device (1), and in

that the first pump means (2) is not started when the surface level indicator
indicates a given sewage level in the on-line separator device (1).

18. Method according to claim 11, characterised in that the vacuum level
10 in the vacuum sewer piping (200) is monitored by means of a pressure
gauge (400).

19. Method according to claim 10, characterised in that the first pump

means (2) and the second pump means (3) are operated so that a continu-

ous separation of the sewage flow is provided by the on-line separator de-
15 vice (1).



