-1 - EJECTOR DEVI CE THES¥rbvent i on
rel ates*to vacuum generating neans for a vacuum sewer system &ffd in
particular to the use of an ejector as a punp in such a sewer system

5 - Ejectors have | ong been used as a source of parti al vacuumin
vacuum sewer systens. Such an arrangenent is shown I n US-A-4034421.
According to this known art, the working - 1mediumof the ejector is a flow

of liquid fed by a circulation punp to the ejector froma sewage
col l ecting container. The 10 suctionﬂmﬁﬁﬁt@ ector is connected to a
vacuum sewer Vi a a check valve so that air and sewage delivered to the
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vacuum | evgly gsyction side of the ejector is connected to a vacuum sewer via
a check wvalve so that air and sewage delivered to the sewer

are drawn through the ejector to the collecting container.

The total efficiency rate of such a vacuum generating means

is only about 5%. This is because the efficiency rate of the

15 circulation pump is about 40% and only about 10% to 15% of its

useful power can be utilised in the ejector powered by it.

An improvement of the efficiency rate of the vacuum generating

means is, however, not usually of any great importance per se.

Improving the total efficiency rate of a liquid-driven
20 ejector working as an air pump has been subject to extensive
research. Nevertheless, the aim of the present invention is
not to improve the efficiency rate of the ejector. This
invention is based on the idea that in the special application
of an ejector as the vacuum generating means for a vacuum
25 sewer system it is more important to maximise the air flow
drawn into the ejector at a sufficiently high vacuum level
(higher wvacuum = smaller absolute pressure). In a vacuum
generating means according to the invention, the ejector
discharges directly into a container (e.g. at atmospheric
30 pressure). Under these circumstances the pressure and the
kinetic energy of the mass flow from the ejector is not
utilised at all and this has a decisive influence on the
optimising of the function of the ejector.

One aim of the invention is to optimise the function of



(hi gher vacuum = snmal |l er absol ute prgggure). In a vacuum generati ng
means according to the invention, the ejector di scharges directly into a
container (e.g. at atnospheric 30 pressure). Under these circunstances the
pressure and the kinetic energy of the nass flow fromthe ejector is not
utilised at all and this has a decisive |n£Iuence on the optimsing of
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not required so that in a vacuum generating means in accordance with the
i nvention, the bore of the discharge pipe of the ejector is 15
substant i al | y cyl iwghit cadoﬂéumgimt the Thevkaagbh oist heet digchamgetpipe
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ejector (that prov1des a conically enlarging end portion of
the discharge pipe in the flow direction) is not required so
that in a wvacuum generating means in accordance with the
invention, the bore of the discharge pipe of the ejector is

15 substantially cylindrical throughout. The length of the
discharge pipe should be 8 to 20, preferably 10 to 15 times
the diameter of the bore. It is also important that the
ejector, as known per se, discharges directly into the open
interior of a collecting container, that is, not into a pipe

20 connected to the collecting container since such a pipe could
be narrow enough to affect the functioning of the ejector.

It has been found that vacuum generating means utilising an
ejector constructed in the manner described operates
considerably better in the operational environment of a vacuum

25 sewer system than corresponding traditional ejector-based
vacuum generating means. It has also been found that, in some
applications, two ejectors in a means according to the
invention provide the same function as five traditiocnal
ejector-based vacuum generating means. Thisg is in spite of

30 the fact that the theoretical efficiency rate of the ejector
used in a vacuum generating means according to the invention

is possibly inferior to the efficiency rate of known ejectors.

When applying the invention, it is of advantage that the
pressure generated by the circulation pump, just upstream of

35 the ejector, is at least 1.5 bar gauge, preferably at least
1.9 bar gauge. The use of such a high supply pressure



ej ector, as known per se, discharges directly into the open interior of a
collecting container, that is, not into a pipe 20 connected to the
col | ecting container since such a pipe could be narrow enough to affect
the functioning of the ejector. It has been found that vacuum generating
means utilising an ejector constructed 4n the manner described

oper at es consi derably better in the operational environment of a vacuum
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which the working medium flows to generate the required vacuum

in the suction chamber of the ejector. These wvalues are
advantageous especially in combination with the above-
mentioned values for the pressure and the flow rate of the

15 working medium used in the ejector. The said ratio should not
be so high that a sufficiently high vacuum cannot be generated
by the ejector. A suitable maximum value is usually about 3
to 3.5.

The pumping capacity of the ejector is also

20 advantageously affected by using an inclined connection of the

end portion of the vacuum sewer to the suction chamber of the

ejector. The angle of the sewer pipe relative to the

longitudinal axis of the ejector is desirably 45° 1+ 20°,

preferably 45° + 10°. In conventional ejectors the angle in

25 question is about 90°, but a connection inclined so as to

reduce the change in the angle of flow of material drawn

through the ejector has been found to be considerably more
advantageous.

Because a vacuum generating means according to the

30 invention may have to operate in different wvacuum sewer
systems under different operational circumstances, it is
desirable that the characteristics of the ejector can be
adjusted so that the ejector in any application operates at

or close to its optimum performance. The desired wvacuum

35 level, the amounts of air and sewage to be pumped may in



in the ejector, it is of advantage that the cross-sectional area of the
bore of the discharge pipe of the ejector is at | east 2.2 tines,
preferably at least 2.5 tinmes, the area of 10 the snallest aperture in the
nozzte of the ejector through  which the working nediumflows to generate
the required vacuum in the suction chanber of the ejector. These val ues
are advant ageous especi al | y | n conbl natin-with the above- nment i oned
val ues for thf%ﬁ essure_an | ow rate rredl umused in
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anounts of air and sewage t unped ma
The circu atlo rTgump n?éy nbe used for two purposes.

Primarily the circulation pump works as the ejector’s energy
source, but the sewage collecting container must also be
15 emptied from time to time. If the power of the circulation
pump is high enough, the emptying may be accomplished even
when the circulation pump is simultanecusly powering the
ejector. If the power of the circulation pump is too low, the
ejector must be shut down during the emptying phase of the
20 collecting container by shutting off the working medium flow
from the pump to the ejector. In a preferred embodiment, no
such shutting off means is needed, instead the circulation
pump is so powerful that it, even when the ejector is in
operation, is capable of pumping a part of the circulating
25 liquid to a height that is at least 10 metres, and preferably
at least 15 metres, above the level of the pump. This makes
it possible, when applying the invention to the vacuum sewage
arrangement of a ship, to empty the collecting container
without interrupting the function of the ejector while the
30 ship is in harbour.

The ejector would not normally operate continuously. Its
function will be dependent on the vacuum level existing in the
vacuum sewer network. The pressure rises in the sewer network
whenever a W.C. toilet bowl or other device connected thereto

35 is emptied. When the pressure in the network rises above a
certain limiting 1level, the ejector <can be started



-4- di fferent applications vary considerably. For cost reasons t he
circulation punp is desirably relatively small. The punp shoul d be
selected so that it can provide the desired ejector capacity. The

ej ector has to be adapted to the flowrate and 5 the pressure generated by
the sel ected circulation punp. Because the characteristics of an ejector
cannot be adjusted by nmeans of a sinpresadjustnent devi ce, the ejector
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recommended that the c¢learance between the end of the

15 discharge pipe and the closest obstacle in front thereof is

at least 0.5 metres, preferably at least 1.5 metres. It is

important also to keep the discharge area of the ejector free

from disturbing constructions in lateral directions (e.g. in

a radial direction with respect to the discharge pipe). With

20 regard to lateral clearances, the minimum desirable free area

is considerably smaller, usually only 1.5 times, preferably

twice the diameter of the discharge pipe measured from its
longitudinal axis.

A problem can be created by solid, semi-solid and fibrous

25 matter and also rubber matter (such as condoms) present in
normal sewage. For disintegrating these materials it is known

to use grinding devices, integrated in the system. It has,
however, been found that the use of a grinding device in a
vacuum sewer network slows down, in a disadvantageous

30 manner, the passage of sewage to the collecting container.
Therefore, in a vacuum generating means according to the
invention, a grinding device is not used in the sewer network
itself, but instead is located in the circulation path of the
circulation pump, preferably just upstream of the circulation

35 pump. A grinding device in this location does not disturb the
flows in the sewer pipe network and at the same time it



function wll be dependent on the vacuum |l evel existing in the vacuum
sewer network. The pressure rises in the sewer network whenever a WC.
toilet bow or other device connected thereto 35 is enptied. Wen the

pressure in the network rises above a certain |limting level, the
ejector can be started s - 5-
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preferably the ejector. Normally, this happens very rarely, but for

improved security it is recommended that in the housing of the
ejector, or at the point where the vacuum sewer network joins

15 the ejector, there is an inspection opening with an openable
cover, through which any matter disturbing the function of the
ejector may be removed when necessary.

The invention will now be described more fully, by way
of example, with reference to the accompanying drawings, in
20 which:

Figure 1 schematically shows the general arrangement of
a vacuum sewer system employing a vacuum generating means
according to the invention, and

Figure 2 schematically shows a longitudinal section
25 through the ejector of the system of Figure 1.

In Figure 1, numeral 1 indicates W.C. toilet bowls
connected to a vacuum sewer network 2. In the sewer network

a partial wvacuum of about 50% of atmospheric pressure is
generated by an ejector 3. The number of toilet bowls 1 may

30 be up to one hundred or more per one ejector 3. In close
vicinity to each toilet bowl 1 there is a normally-closed
sewer valve la that directly joins the interior of that toilet
bowl 1 to a sewer pipe held under the partial wvacuum. A
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vacuum generating means according to the invention, 10 solid and sem solid
matter in thESSfageimgrk ssbdia ISFC\H%@? chamber of the ejector 3 there

is a non-return valve 9 (see Figure 2) and a normally-open
shut-off valve 10. The working medium of the ejector 3 and
the air and sewage drawn through the sewer pipes to the
15 ejector 3 flow at high speed through a discharge pipe 11 of
the ejector directly into the interior of the container 5.

Upstream of the circulation pump 6 there is a normally-
open shut-off wvalve 12 and a grinding device 13 that grinds
up solid matter occurring in the sewage. The grinding device

20 13 may be driven by the circulation pump 6 and it may be
connected to the pump, for example, integrated so that it is
on the same shaft as the pump rotor. The flow rate generated
by the pump 6 is, in the embodiment being discussed, more than
100 m3/h. The pressure in the pipe 8, just upstream of the

25 ejector 3, is then about 2 bar gauge. The pump 6 is capable
of emptying the container 5 and driving the ejector 3 at the
same time. In the emptying phase, a preferably remotely
controlled emptying valve 14 is opened, whereby a proportion,
for example 20% of the medium flow passing through the pump

30 6 flows from the pipe 8 to a pipe 15. The power of the pump
6 is high enough that, even when the ejector 3 is operating
at adequate power, the medium flow pumped to the pipe 15 may
rise a distance h that is about 10 to 20 metres above the
level of the pump 6.

35 In the container 5 there are two level indicators 16a and
16b, of which the lower 1l6a actuates an alarm, if there is too



the ratio of liquid to solid matter is | ow, cause clogging of t he
ejector. Normally, this happens very rarely, but for | nproved security
it is recoomended that in the housing of the ej ector, or at the point
where the vacuum sewer network joins 15 the ejector, there is an inspection
opening wi th an openabl e cover, through which any matter disturbing the
function of the ej ector may be renoved “when necessary. The
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below the dlscharge pipe 11 of the e]ector 3, for instance by
10 a distance of 1.5 to 2 times the diameter of the bore of the
discharge pipe below the longitudinal axis of the discharge
pipe. The distance d from the outlet end of the discharge
pipe 11 to the closest wall (or other obstacle) in front of
it should not be less than a certain minimum distance which
15 is recommended to be 0.5 metre, increasing to 1.0 metre in the
case of ejectors operating at the highest ejector powers

contemplated.

A vacuum generating means according to the invention may

be advantagecusly used, for example, in a large passenger

20 ship. In this case about 200 W.C. toilet bowls may be

connected to one network powered by a single ejector. Several

ejector arrangements according to Figure 1, each including its

own circulation pump 6, can be connected to feed into the same

collecting container 5. They are then conveniently all

25 connected through one common pipe to the same sewer network

2. The volume of the collecting container 5 is usually 10 m3

or more. It is maintained at atmospheric pressure. All the

ejectors 3 connected to the same collection container 5 do not

need to provide a collection-container-emptying facility if

30 it is not necessary to increase the emptying speed by using

several circulation pumps 6 simultaneously for emptying the
collection container 5.

The component parts of the ejector 3 are shown in greater

detail in Figure 2. The check valve 9 in the suction pipe 4

35 of the ejector 3 has the form of a flexible rubber flap that,
when the ejector is running, moves up into a position %9a in



-7- suction pipe 4 of the ejector 3 is connected to the outlet end

2a of the sewer network 2. The ejector 3 discharges into a sewage

coll ecting container 5. A powerful circulation punp 6 draws the mainly
liquid sewage present in the container 5 5 fromthe container through a
pi pe 7 and punps it through a pipe 8 to the ejector 3, where the flow
delivered by the punp 6 acts as the worki-ng nedi um for operating the
ej ector, so that a partial vacuumis first generated in the suction
chanber (whi eh endbudemeniie 45 pf Hheofsudeie) epipe 2.andnt tée Rrsingp dfn
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the ej ector 8hanductibhechBbmbardosenngeedeawnrt hrough the sewer pipes to
the 15 ejector 3 flow at high speed through a discharge pipe 11 of t he
ejector directly into the interior of the container 5. Upst r eam
of the cirBul ati omhpudpl Svehereips & fwor nald workingpeadshut {Biduval Ve dlf2

and a grindi Qﬂed§>’ESE }33t Q%t 6%@?’%%%%1:‘60 =5 Pyl %ggﬁ ser %%ﬂfzut”egn'lé?nﬁ hre
sewage. The grin 2 e driven e circ ion pu
and it may béS lSd@ﬁh@d@%ﬁWQ%ﬁtﬁhﬁ[ﬁhﬁﬁg6(¥8 erdnphe, ej ackor ataeiny ZQHQY|t

i's on theggaaR Wdfds apdhe pudmcd Ott¥le ABSzILOWNMAIS gq@erggedsasﬂtgy
the punp 6 is, in the enbodi nent, being di scussed, nore than

merr]/h. Th%xSF%’égE%‘Eanf%é‘ ﬁlﬁéeé’e tugPZEbgt rhH 6t %Wééhe’f%cﬂfﬁn‘@, is
then about02thercpangetefhetpuspof thecepadter. ofhempiglagr thecwenni aimer 5

dd t t.i ne. | . .
B ef er abl yr SHEBEF O RadrEROPI B Yt g e FEE Rt o B
proportion, 4bfef exsaplaczddofpipe dedisnabbow M§S|ng theowptbdadiengnimp
30 6 flows f e 8 to a pipe 15. The power of the punp 6 is high
i?i’hé@%@é&

enough that, even en the ejector 3 is operating at adequat e power, the
dlunlfIOM/punped to the pipe 15 may rise a distance h that is about 10

to 20 nmetres abovenéhegyiihayekadf giBenBwdER Bipe 11 of the ejector 3 is,

15 attached to the ejector casing 22 by means of a flange

connection 24. The discharge pipe 11 is thus easily removable

and exchangeable, if for example, an exchange of the nozzle

member 19 requires the use of a different discharge pipe. The

discharge pipe 11 and at the same time the whole ejector 3 is

20 connected to the collecting container 5 by means of a flange

25, which by means of a collar (not shown), can be adjustably

mounted on the pipe 11, so that it may be relocated in the
longitudinal direction of the pipe 11.

The length L of the discharge pipe 11 is 8 to 20,

25 preferably 10 to 15 times its inner or bore diameter D. The

cross-sectional area of the free opening of the discharge pipe

11 is in the embodiment illustrated slightly more than 2.5

times the area of the smallest aperture 26 of the nozzle
member 19 of the ejector 3.

30 The invention is not limited to the embodiments
disclosed, since several variations thereof are feasible,
including variations which have features equivalent to, but
not necessarily literally within the meaning of, features in
any of the accompanying claims.



35 In the container 5 there are two | evel indicators 16a and 16b, of
whi ch the |l ower 16a actuates an alarm if there is too

- 8- little liquid in the container and the upper 16b actuates an

al arm mmﬂﬂllllmg|llevel ri ses so high that the container 5 requires
enptyin ewer systemillustrated I's operable even if the
liquid lével i'n t"he’container 5 rises 5 above the |evel set by the upper

| evel indicator 16b and even in the case that the discharge pipe 11 of
the ejector 3 is partly or totally heLa¥M$he |iquid |level in the
cont ai ner 5. Normal |y, however, the liquid |evel should al ways be
clearly bel ow t he di scharge pipe 11 of the ejector 3, for instance by 10
a di stance of 1.5%o0 2 YRFe4Dt HERATRENG Feabke B6Fe B¥°Yh@ln9 off e

PI pe ?ﬁl ow tlbeteb@uget ?dfﬂ@égé@;eStﬁnéﬂtﬁ:@!l&ﬂlaigiﬁ?uugnhﬁéﬁér s@@exd}l ls,ireirtgﬁ d
romthe out]et _end o e_di schar ge. i pe o.the g].osest wa or

ot her obst acl'67%Fn $YGME-2F° ¢ Pfl‘g’rfoqﬂdcfpﬂp n L EIRELST §~? Eb?t AN num
gji st ance vai okditmi er&dmmrﬂmcf¢® tbe Ohé& egerepri rMéledy g ¢irdulatnisdn e
in the caggngl (8h e%EsBﬁS 08 ngé”&fi?é@ﬁﬁeg&éélﬁéfglﬁg [i“ﬂ)sfrsilction

cont enpl at ed. generatri ng ans accor
i nvention magidebel4dy bt a@’@%u§D9CE§§d 3 fopiaganptied in ¢hecl gugapusseifyer

20 shi p. Ieohhéateasec@bauwa%gamws%wext Ohé€foBRWM(2)MBYadernat CQRRECHRM toO
one networ k ower a Si ngl e ejector. Several kc % ector ar rangerrent S

according to PWSﬂ?ede1¥§Eﬁq O GEnGSEES netdpy |HHEBh PHRYE i be
connect ed1boefieedoirnt(@)t hatsagke coTDételivd Ngowtainene(s)p, chﬂw@i&é&en
conveni ently, al%hat the bore of the discharge pipe (11) of the ejector,
through which air, sewage and working wmedium of the ejector
are discharged into the collecting container (5), 1is
substantially cylindrical throughout, in that the length (L)
15 of the discharge pipe (11) is 8 to 20, preferably 10 to 15,
times the diameter (D) of the bore and in that the pipe (11),
as known per se, is arranged to discharge directly into the

open interior of the collecting container (5).

2. Vacuum generating means according to claim 1,

20 characterised in that the pressure generated in the working

medium by the circulation pump (6) just upstream of the

ejector (3) is at least 1.5 bar gauge, preferably at least 1.9
bar gauge.

3. Vacuum generating means according to claim 1 or 2,

25 characterised in that the flow of working medium fed to the

ejector (3) by the circulation pump (6) is at least 90 m3/h,
preferably 100 m3/h or more.

4. Vacuum generating means according to any one

preceding claim, characterised in that the free cross-

30 sectional area of the bore of the discharge pipe (11) of the

ejector is at least 2.2 times, preferably at least 2.5 times,

the cross-sectional area of the smallest aperture (26) of the

nozzle (19) for the working medium provided in the ejector
(3).



25 connected through one conmmon pipe to the sanme sewer network 2. The

vol unme of ontainer 5 is usually 10 nB or nore. It is
mai nt ai neglml ﬂmiﬁm{‘\ﬂmpressure Al'l the ej ectors 3 connected to the
sane col | do not need to provide a

col l ection-container-enptying facility if 30 it is not necessary to
increase the enptying speed by using ’s ral circulation punps 6

si mul t aneousl y fo enpt the L ection ontalner
conponent parts of 't he ﬁj tor %e%?ﬁaéh%%m e ?euﬁ 9°rd%ﬁ§zmqo ﬁnﬁlga?% 2.
The check valpreceding he asuet | chaya e S5l cﬁnttieaej elee oen@ pastibe faam of

a flexible rybesd Lapihtiseve MRS W Guz?%ehnb%t@anEbnahem@iféétHP (gjo a

position 9a in
enl argenent #£TEENFe LU i PFpHiPe WANRLE het¥asthgtlhe eJe?%‘PE é?’l} argednt

a det achablse JriisReeldioh OMRIctled o datk disdidede adi@s (e0PVeE the

provi des free _.access the i.nterior, o su
ej ector. glec ofhéggeﬁ' orfChiped 8a;O?nt4ﬂ§%&)qél4 a?T(?Fﬁﬁ?Eaﬁ}yof
the ejector 2t mmomngtéedft @sx f4 ab@e, 180 Ahaoidnguumdmﬂal axli% i sf hehd

bet ween the f j ector casing 22 by screw bolts 20.
UTREEAR B4 A

Hence the noz I's easily exchangeabl e for a different
nozzl e, should one wish to change 10 the characteristics of the ejector.

The angl e v betwegn thEVacuhﬂnggéHQfQéinéx'rﬁea?&s OfaddMBIrRFt aaﬂyt héne

Iongltudlnal axi s 4b of the Suction pipe 4 is about 45] err&

enbodi mentt? preceding claim, characterised in that a nozzle member 19)
and the discharge pipe (11) of the ejector are removably
attached to other structural parts of the ejector (3) so as
to be interchangeable with other parts for changing the

pumping characteristics of the ejector (3).

15 7. Vacuum generating means according to any one
preceding claim, characterised in that the power of the
circulation pump (6) is so chosen relative to the required
working medium flow of the ejector (3), that the pump (6),
even when the ejector (3} is operating as a vacuum generator,

20 is capable of pumping a part of the contents of the collection
container (5) to a height that is at least 10 m, preferably
at least 15 m, above the level of the pump (6}.

8. Vacuum generating means according to any one
preceding claim, characterised in that the clearance (d) is
25 provided between the ocutlet end of the discharge pipe (11) of
the ejector (3) and the closest obstruction in front thereof

is at least 0.5 m, preferably at least 1.0 m.

9. Vacuum generating means according to any one

preceding claim, characterised in that upstream of the

30 circulation pump (6) there is a grinding device (13) that
grinds up sewage flowing into the circulation pump.

10. Vacuum generating means  according to any one
preceding claim, characterised in that an openable inspection



iIIustrated The cylindrical discharge pipe 11 of the ejector 3
IS, the ejector casing 22 by nmeans of a flange connecti on
24. Th % ﬂw 1 is thus easily renovabl e and exchangeable, if
for exaﬂplé an of the nozzle menber 19 requires the use of a
di fferent discharge pipe. The discha[gﬁ pipe 11 and at the same tinme the
whol e ejector 3 is 20 connected to the co Fecting container 5 by neans of a
flange 25 cowairc hy 1ty mﬂ@rﬁr&h@e&oid A adi0ic SOWMIgesan perad) st abl yr
nounted on th plpe 11 so %t it my be relocated in the | ongi t udi nal
direction of ﬁﬁ The length L of the discharge pipe 11
is 8 to 20, 25 preferably 10 to 15 tinmes its inner or bore dianeter D. The

cross-sectional area of the free opening of the discharge pipe 11 is in
the enmbodinent illustrated slightly nore than 2.5 times the area of the
smal | est aperture 26 of the nozzle menber 19 of the ejector 3. 30

The invention is not Ilimted to the enbodinents di scl osed, since

several variations thereof are feasible, i ncl udi ng vari ati ons which have
features equivalent to, but not necessarily literally within the neaning
of, features in any of the acconpanying cl ai ns. - 10 -
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1. Vacuum generating nmeans for providing reduced pressure for sewage
transport in a vacuum sewer system which means conprises a

| i quid-driven ejector (3), the working 5 nediumof which is fed to the
ejector (3) by a circulation punmp (6) froma sewage coll ecting container
(5), the suction side (4) of the ejector 3 being, via a check valve (9)
connected to a vacuum sewer network (2), 48 that air and sewage
delivered to the sewer network are drawn through the 10 ejector (3) into
the collecting container (5), char act ePBSEEACI i n that the bore of the

di scharge pipe (11) of the eject or ~through which air, sewage and
wor ki ng medi um of the ejector Eg %%Q nto the collecting
container (5), is substantlally oughout, in that the

|l ength (L) 15 of the discharge pipe (11) is 8 to 20, preferably 10 to 15,

times the dlanEtERfQﬁhnﬁﬁ éﬁgﬁé%%%%fﬁgéﬂg'faﬁipfﬁ€1@iﬂ§ fdddeeq P?ésé”?@“

per se, is arranged to discharge directly ini open i nterfor o
col | ecti ng ScdfttaiFRIfaqs) transport in a Vagaim SRS a3Y Fief e aidl cl cBeREF ng

to claiml, 20 e Ili@fjlﬂandtﬂiaﬁent R cRERTSUBG , Jener abedihg hbeiwarking

medi um by the clrcula u ust S rean1of t.he £ ector 3 |s at
| east 1.5 bar &y %?&58 %F?/%Q) ({té’é‘”st(g? é K YHRfe- o ‘) %
Vacuum gener at sagageaoelhecmdgmgammmar =l ,oith2, sﬁEtmharsmier(!JSedfl vhé¢ hat

the 11 ow of wydig. aedlymyf eds L0 | Bkaqu OGN %) dldt e B8LYAARRUTP

(6) is at lea {érab
Vacuum gerdér Seweg m&werkadéé)r dﬁﬁ‘gagﬁ oielah‘per%i]ethrmrcé@nengevﬁm matwork

charact eri segjigyd halrd fﬂﬁéféﬁéé%br3@3ﬁe£ﬁt8n@£eaé§§19£tiﬂ§ BOh€aphet he
di scharge pi pe (11 of _t ej ectar, is at |east tines, preferably, at

least 2.5 tinfed,- Pﬁeb&r@s§fsé@te| grharchargs Bf-p?héléhapﬁegb%ﬁéﬁ%%%f(Jz%)
of the  nozzuesthdk ifan vt kg 1ieiddirG 1M dirdlighoar.dgdsi DehBehej(EFt 95 8 to

20, preferably 10 to 15, times the diameter (D) of its bore
15 and the pipe (11) discharges directly into the open interior
of the collecting container (5).



(3). 5. Vacuum generating neans according to any
one . preceding claim characterised in that the end portion (2a) of

t he vacuum sewer network (2) connected to the ejector (3) connects to a
suct'ion chanber (4a) in the ejector (3) at an 5 orientation directed
towards the discharge pipe (11) of theg/j2 ejector (3) and inclined at an
angl e of 45[err] [err] 20[err], preferably at an angle of 45[err] [err]
10, to the longitudinal axis of the di scharge pipe (11). 6.
Vacuum generating neans according to any one 10 preceding claim

characterised in that a fjozzle neq?er (19) and the discharge pipe (11)
of the ejector gagre bl ym ached to ot her tril parts of the
ej ector (3) so a&s gnt LZ}angeable mﬁth,ﬁ]‘iiiﬁgﬁ for changi ng

t he punpi ng char act fofY t he ej ector (3). 15 7. Vacuum
generating neans according hny one preceding claim characterised

in that the power of the cir ation punp (6) is so chosen relative to
t he required wor ki n di ym f | bw,of the ejector (3), that/%EEZELqP (6),
even when the ﬂ] i lﬁ@pe uAZ@ as a vacuum generat or{,;f 20 i s jcapabl e

of the collection contdilher (5){ to a

of punping a part o
f~et erably at least 15 m dhpve thd | evel

hei ght that is at | east

of the pump (6).
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8. Vacuum generating neans according to any one precedi ng claim
characterised in that the clearance (d) is 25 provided between the outl et
end of the discharge pipe (11) of the ejector (3) and the cl osest
obstruction in front thereof is at least 0.5 m preferably at least 1.0
m 9. Vacuum generating pEans according to any one
preceding claim characterised in that "upstreamof the 30 circulation punp

(6) there is a grinding deviceg (13) that anings up sewage flowng into
the circul ation punp. E. 10. Yac\ gefer @i ng neans according to
any one preceding claim ch@racteri sged i (1ha n opqggble | nspection
- 12 - cover (17) i r OV d 0 \ acgll ijt age ggeessato the interior
of the ejector (3). iL,f Fﬁ -
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