Method and Device for Engine Exhaust Gas Scrubbing  The invention relates to a method and
device for engine exhaust gas scrubbing in 5 particular of a large engine, preferably a two stroke large
Diesel engine. From EP 1 230 969 Al, a method and device for exhaust gas scrubbing of a vehicle
engine are known where the exhaust gas to be scrubbed is introduced into an oil bath without
pretreatment by means of a perforated tube above which bath a 10 perforated cover is located as a
splash guard. Thus, a comparatively short contact time of the exhaust gas with the scrubbing liquid
formed here by oil occurs which may have an unfavourable effect for take-over of the contaminants

contained in the exhaust,qg&\laatgﬁdsggp@gqgg@H?Mgrggﬁghgp@g@%miﬁ@e gas bubbles occur

in the oil bath, which only on its surface get into contact with the 15 scrubbing liquid, but include a
comparatively large gas volume which still increases the above mentioned disadvantage. Therefore,
only a comparatively small cleaning effect is to be achieved. Therefore, it is the object of the present

invention to BQYIfRenMsthefheidis abnxthad Bine yelick ristgma eiaﬁeﬁ@gtggg QERMSBRIYING: It is
0}

another object of the present invention to provide a device for performance of the method according to
the inverRionP@rtifeHas ef aillage eRginn Aefpahig Jvristokriareae AigarlANHB&ess results. 25
These objects are achieved by the features of the independent claims 1 and 11. The fine droplets of
the scrubbing liquid introduced into the exhaust gas capture and bind the solid particles contained in

the exhaust §48BNERNE gaSk98S Hbls@umStafoRNthEWRELEY (R3MEh S22 mpARNG Y bRof time

being availaklgHRfe engine are known where the exhaust gas to be scrubbed is introduced into
an oil bath without pretreatment by means of a perforated tube above which bath a

10 perforated cover is located as a splash guard. Thus, a comparatively short contact

time of the exhaust gas with the scrubbing liquid formed here by oil occurs which

may have an unfavourable effect for take-over of the contaminants contained in

the exhaust gas by the scrubbing liquid. Moreover, comparatively large gas

bubbles occur in the oil bath, which only on its surface get into contact with the

15 scrubbing liquid, but include a comparatively large gas volume which still
increases the above mentioned disadvantage. Therefore, only a comparatively

small cleaning effect is to be achieved.

Therefore, it is the object of the present invention to provide a method of the above
20 type which ensures a high degree of scrubbing. It is another object of the present
invention to provide a device for performance of the method according to the
invention, which is of simple design and permits achievement of optimum process

results.
25 These objects are achieved by the features of the independent claims 1 and 11.

The fine droplets of the scrubbing liquid introduced into the exhaust gas capture
and bind the solid particles contained in the exhaust gas and the gases to be
scrubbed from the exhaust gas, with a comparatively lot of time being available for
30 these processes due to an early central admission of dispersed scrubbing liquid

into the exhaust gas so that the contaminants contained in the exhaust gas are

1



30 these processes due to an early central admission of dispersed scrubbing liquid into the exhaust
gas so that the contaminants contained in the exhaust gas are reliably absorbed by the scrubbing
liquid. In the subsequent passage of the aerosol flow comprised of exhaust gas and dispersed
scrubbing liquid through the scrubbing liquid bath, the liquid portion of the aerosol introduced is
already largely absorbed, with the particles absorbed by it and the scrubbed gases passing over 5 to
the scrubbing liquid in the scrubbing liquid bath, and being discharged with it. The receptacle taking
the scrubbing liquid bath gets permanent liquid supply by the dispersed scrubbing liquid introduced

nto the 025 {heordesh o8 3t e conisnla il geoepigee i Reaneale epereqand he

contaminants co I% ted from it aré reliably disch high degree o ng can therefore 10 be
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a section of a sump provided for collecting a scrubbing liquid

The receptacle taking the scrubbing liquid bath gets permanent liquid supply by

the dispersed scrubbing liquid introduced into the gas to be scrubbed, so that the

contents of the receptacle are permanently renewed and the contaminants

collected from it are reliably discharged. A high degree of scrubbing can therefore

10 be expected from the measures according to the invention.

Advantageous embodiments and adequate further embodiments of the generic
measures are indicated in the dependent claims and are described more in detail
in the subsequent description of an example by means of the drawing.

15
In the accompanying drawing:

Figure 1 shows a longitudinal sectional view of an exhaust gas scrubbing

device according to the invention,

20 Figure 2 shows a section along line 1l/Il in figure 1,
Figure 3 shows a section of a sump provided for collecting a scrubbing liquid
bath,
Figure 4 shows the assembly according to figure 3 in operation,
Figure 5 shows a sump assembly of a scrubbing device according to the
25 invention installed, for example, on a ship, which is inclined relative

to the horizontal,

Figure 6 shows a schematic view of a two stroke large Diesel engine with
exhaust gas recirculation and scrubbing,

Figure 7 shows a schematic view of a two stroke large Diesel engine with a

30 scrubbing device built into the exhaust pipe,



bath, Figure 4shows the assembly according to figure 3 in operation, Figure 5shows a sump assembly
of a scrubbing device according to the 25invention installed, for example, on a ship, which is inclined
relative to the horizontal, Figure 6shows a schematic view of a two stroke large Diesel engine with
exhaust gas recirculation and scrubbing, Figure 7shows a schematic view of a two stroke large Diesel
engine with a 30scrubbing device built into the exhaust pipe, Figure 8shows an alternative of figure 1,
Figure 9shows an example of a Venturi assembly assigned to a pipe socket, Figure 10shows an
alternative of figure 9 with internal flow body,

Figure 8 shows an alternative of figure 1,
Figure 9 shows an example of a Venturi assembly assigned to a pipe socket,
Figure 10 shows an alternative of figure 9 with internal flow body,
Figure 11 shows an alternative of figure 10,
5 Figure 12 shows a vertical section of the bottom end of a pipe socket with
assigned valve body and

Figure 13 shows a plan view of the valve body according to figure 12.

The main field of application of the present invention are large engines, in
10 particular two stroke large Diesel engines, as they can be used, for example, as

propulsion systems for ships or for stationary power stations or similar.

The exhaust gas scrubbing device, which is the object of figures 1 and 2, contains
a barrel-type receptacle 1 which is received on a supporting frame 1a provided
15 with feet. The receptacle 1 comprises an exhaust gas inlet 2 located on the front
side and an exhaust gas outlet 3 discharging here towards the top, and is provided
with a water outlet 4 on the lower side. The exhaust gas inlet 2 is connected with a

supply line 50 chargeable with exhaust gas.

20 The barrel-type receptacle 1 is comprised of a cylindrical centre portion which is
closed by two lids flanged on the front side. The exhaust gas inlet 2 is located here
in the upper area of a frontal lid. The exhaust gas outlet 3 is located here
approximately in the centre of the vertex area of the cylindrical centre portion.
Advantageously, in the area of the centre portion and/or the lids at least one,

25 preferably several portholes 5 are provided via which what happens inside the
receptacle 1 can be observed from outside.

The inherent pressure of an exhaust gas leaving an engine and/or its exhaust
turbo charger is supposed to be sufficient in the present example in order to flow
through the receptacle 1. In the present example it is therefore defined as a

30 pressure vessel which resists to the high exhaust gas pressure. Additional



Figure 11shows an alternative of figure 10, 5 Figure 12shows a vertical section of the bottom end of a
pipe socket with assigned valve body and Figure 13shows a plan view of the valve body according to
figure 12. The main field of application of the present invention are large engines, in 10 particular two
stroke large Diesel engines, as they can be used, for example, as propulsion systems for ships or for
stationary power stations or similar. The exhaust gas scrubbing device, which is the object of figures 1
and 2, contains a barrel-type receptacle 1 which is received on a supporting frame la provided 15 with
feet. The receptacle 1 comprises an exhaust gas inlet 2 located on the front side and an exhaust gas

outlet 3 dischasging,Rgre Lanards the Lm-RiRd is P uded wiliawaigeoutlet 4 on the lower side. The

exhaust gas inlet 2°is connected with a supply Tine 50 chargeable with exhaust gas. 20 The barrel-type
receptacle 1 is comprised of a cylindrical centre portion which is closed by two lids flanged on the front

side. The exhaygkqamHENelddDIARRIGHLIRE UhHiR UPpEiREgRRIA TaHaldkk bl QiitauElaas outlet 3

is located here approximately in the centre of the vertex area of the cylindrical centre portion.
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outside. The inherent gressure of an exhaust gas leaving an engine and/or its exhaust turbo charger is
[

supposed to BaSsiffitiéntNAREpRERRIN ShawpissHEricP tseiCerBaH g IHBPIRNPIPSR the
present exanzjdiia deist thereiere siRERRAAp RIASICISUER Y aRsgl ehisdere sisFryiaréhg, Nighcexhauist gas
pressure. Adgghonneaclted with the exhaust gas inlet 2 via a distributor piece 8 coupled to the
exhaust gas inlet 2 and provided with a corresponding number of connecting
10 sockets. From each distribution pipe 7 several branch sockets 9 distributed over its
length and defined by vertical pipe sockets branch off towards the bottom which
each take up a partial flow of the exhaust gas volume flow fed to the associated
distribution pipe 7. In the example shown, as can be seen in figure 2, the branch
sockets 9 branching off towards the bottom from the three distribution pipes 7 are

15 located each in the form of rows extending transversely to the receptacle axis.

In the embodiment shown with division of the exhaust gas flow taking place within
the receptacle 1 to the branch sockets 9, the distribution pipes 7 can
advantageously act as heating elements which can release heat to a medium
20 passing by, for example the scrubbed exhaust gas flowing towards the exhaust
gas outlet 3. But in many cases this is not desired or necessary. In such cases,
division of the exhaust gas flow can also occur to the individual branch sockets 9
also outside receptacle 1. The distribution pipes 7 connected with the supply line
50 via the distributor piece 8 can be located outside the receptacle 1 in that case.
25 The branch sockets 9 branching off from the distribution pipes 7 are introduced

into the internal space 6 of the receptacle 1 through a receptacle wall in that case.

The exhaust gas supplied to the branch sockets 9 is charged with a dispersed
scrubbing liquid virtually creating a kind of mist or aerosol out of exhaust gas and

30 dispersed scrubbing liquid. In this way, a large surface of scrubbing liquid is



conveying means for the exhaust gas are not required here. In the upper area of the internal space 6
of receptacle 1, an assembly with at least one horizontal distribution pipe 7 is provided, which extends
approximately over 5 the length of the centre portion of receptacle 1 and communicates with the
exhaust gas inlet 2. In the example shown, several, here three, parallel distribution pipes 7 adjacent to
each other are provided, as can best be seen in figure 2, which are connected with the exhaust gas
inlet 2 via a distributor piece 8 coupled to the exhaust gas inlet 2 and provided with a corresponding
number of connecting 10 sockets. From each distribution pipe 7 several branch sockets 9 distributed

over its lengthrapebdafingrebinyestipat RIPg RO gkels RIdREh RIELQMArdsdhe RASERRY WHIGE Gasbrake up

a partial flow of the exhaust gas volume flow fed to the associated distribution %igg . In the example
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receptacle axis. In the embodiment shown with division of the exhaust gas flow taking place within the
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flowing towards the exhaust gas outlet 3. But in many cases this is not desired_or necessary. In such
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be located outside the receptac|e 1 in that case. Z?QThe branch sockets 9 branching off from the
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wall in that case. The exhaust gas supplied to the branch sockets 9 is charged with a dispersed
10 The scrubbing liquid can advantageously be water but also salt water or brackish
water with or without the addition of chemicals. In any case, the scrubbing liquid is
such that during the entire scrubbing process only little or preferably no foam at all

OCcCurs.

15 In the example shown, in addition to the central feeding device 51, also local
feeding devices 51a associated with the branch sockets 9 are provided, with part
of the scrubbing liquid being introduced by means of the central feeding device 51
and the remainder by means of the local feeding devices 51a. In the example
shown, spray nozzles 10 located in the upper region of the branch sockets 9 are
20 associated with the branch sockets 9 which spray nozzles are chargeable with
scrubbing liquid. The spraying direction of the spray nozzles 10 and/or 52 is
coincident with the flow direction of the exhaust gas flowing past so that virtually a
co-current or parallel flow treatment occurs. For formation of the spray nozzles 10
and/or 52, pressure spray nozzles can be provided which atomise the scrubbing
25 liquid supplied into very fine, tiny droplets. The spray nozzles 10 and/or 52 can
perhaps be arranged centrally in the correspondingly associated flow channel, i.e.
in the branch sockets 9 and/or the supply line 50. But of course it would also be

possible to provide several spray nozzles each distributed over the cross section.

30 The spray nozzle 52 located in the supply line 50 is mounted on an arm 53



scrubbing liquid virtually creating a kind of mist or aerosol out of exhaust gas and 30 dispersed
scrubbing liquid. In this way, a large surface of scrubbing liquid is created where the exhaust gas gets
into contact with the scrubbing liquid which promotes the desired cleaning of the exhaust gas.
Charging the exhaust gas with dispersed scrubbing liquid can, for example, occur centrally in the area
of the supply line 50 close to the receptacle, or locally, for example in the area of the 5 distribution
pipes 7 and/or preferably in the area of the branch sockets 9. For central charging of the exhaust gas
with dispersed scrubbing liquid, a feeding device 51 associated with the supply line 50 is proposed in

figure 1 which jnclidles iRRIHNG HILAPHRERS SRIANROZFERID2 TN RRIANP B diphuhbing, i 40 The

scrubbing liquid can advantageously’be water but also salt water or brackish water with or without the
addition of cHéRficak.anfarg dise feess@pibifnactigurssosiatadhsprayringatle &irwiterbiasad process
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feeding device 51, also local feeding devices 51a associated with the branch sockets 9 are provided,
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in the upper region of the branch sockets 9 are 20 associated with the branch sockets 9 which spray
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parallel flow treatment occurs. For formation of the spray nozzles 10 and/or 52, pressure spray nozzles
can be provid&dhhies igdiflise the scrubbing 25 liquid supplied into very fine, tiny droplets. The spray
nozzles 10 and/or 52 can perhaps be arranged centrally in the correspondingly associated flow
channel, i.e. in the branch sockets 9 and/or the supply line 50. But of course it would also be possible
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advantageously be formed at the same time as a feed line for supplying the associated spray nozzle
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scrubbing ligsigid supply device 55 can be provided with nozzles or formed without nozzles. For
formation of the flow throttle 54, the supply line 50 is provided with a
corresponding wall neck-in 56. As a result of the change of direction and
acceleration of the exhaust gas occurring in the area of the flow throttle 54, a very
good distribution of the scrubbing liquid supplied is obtained.
20
In a similar way, the pipe sockets forming the branch sockets 9 can each also be
associated with a Venturi assembly. As is shown in figure 9, the branch sockets 9
can also be provided with a flow throttle 54 for this purpose which is associated
with a supply device located above for feeding scrubbing liquid. For formation of
25 the supply devices associated with the branch sockets 9, injectors 11 of the type
already mentioned in connection with figure 1 and provided with a central supply
duct 57 are used. The injectors 11, however, are not provided with a nozzle 10
here at their lower end. Rather, the supply duct 57 of the injectors 11 is open at
the bottom. In the example, which is the basis of figure 9, the flow throttle 54 is

30 formed by a wall neck-in 56 similar to the embodiment according to figure 8.



10 In addition or alternatively to use of atomising nozzles, also by means of a Venturi assembly
dispersion of scrubbing liquid in the exhaust gas can be achieved. For this purpose, the supply pipe
50, as is shown in figure 8, can be provided with a flow throttle 54 accelerating the exhaust gas flow
which flow throttle is associated with a supply device 55 located above the throttle for feeding
scrubbing liquid. 15 Said supply device 55 can be provided with nozzles or formed without nozzles.
For formation of the flow throttle 54, the supply line 50 is provided with a corresponding wall neck-in
56. As a result of the change of direction and acceleration of the exhaust gas occurring in the area of
the flow throttle 54, a very good distribution of the scrubbing liquid supplied is obtained. 20 In a similar
way, the pipe sockets forming the branch sockets 9 can each also be associated with a Venturi

assembly. AR 8RNSO HiRensrisnehrysrie o tustere Srdaudriitsd RsieiaRdiMle 54 for
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formation of 25 the supply devices associated with the branch sockets 9, injectors 11 of the type
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supply duct 57 of the injectors 11 is open at the bottom. In the example, which is the basis of figure 9,
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the flow channel, here in the branch socket 9, is used for formation of a flow throttle 54a. Said flow
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ports 59 adjafeguieta thendovubetyrs 3wk lockiedly extesdingftinhidsestrehdwiphjedtot 57, In the
embodiment according to figure 10, the outlet ports 59 are located in the area of the lower end of
iector 11, G ORCEE A bESH HRS R PR e R e At the flow
body 58. Suchafl@mbodinEtssishamneimiigtiractit. i3 e owpply figutd T of Toeisepktehds Bare up to
the outlet ports 59 and intQ the flow body 58. 15 Moreqver, the_ embodiment accgrding to figure 11
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15 Moreover, the embodiment according to figure 11 corresponds to the arrangement

according to figure 10.

The flow body 58 can be formed in one part or several parts. The flow body 58 can
also be formed in one part with the associated injector 51 or attached to it. The
20 surface of the flow body 58 can advantageously be provided with a wear resistant
protective layer which can be a welded-on or melted-on layer. The protective layer
can advantageously be composed of glass so that a very low flow resistance
occurs. An internal Venturi assembly of the type shown in figures 10 and 11 can of
course also be provided for formation of a central feeding device 51 in the area of

25 the supply line 50.

Below the branch sockets 9 at least one sump 12 is located into which the branch
sockets extend with their lower open ends as can be seen best in figure 2.
Advantageously, an own sump 12 each is allocated to each branch socket 9, with

30 the sumps 12 allocated to the adjacent branch sockets 9 forming a row of the



The flow body 58 can be formed in one part or several parts. The flow body 58 can also be formed in
one part with the associated injector 51 or attached to it. The 20 surface of the flow body 58 can
advantageously be provided with a wear resistant protective layer which can be a welded-on or
melted-on layer. The protective layer can advantageously be composed of glass so that a very low
flow resistance occurs. An internal Venturi assembly of the type shown in figures 10 and 11 can of
course also be provided for formation of a central feeding device 51 in the area of 25 the supply line
50. Below the branch sockets 9 at least one sump 12 is located into which the branch sockets extend

with their lowgp SRERRAUSASICEHODERRY 8O HE WA BRINRISOUSMiIRIO QY Ba4ER172ach is
allocated to each branch socket 9, with 30 the sumps 12 allocated to the adjacent branch sockets 9

forming a rovP¥$tHECaHIAIE AENBHBIEHIE BRATE bR HBUIMEaRSERS 4 3dRtnsiledadbette 13

over the widthipddtieniginl praGadd §oMiEILous cassettes 13 in longitudinal direction can be
provided as well. 5 One valve body 14 each is allocated to the open lower end of the branch sockets 9

which valve body can be adequately adjusted. By it, the clearance between the valve body 14 and the

lower end; of theeassioeiiedl brancit RaskaicRaastdithire thpetvRilabie AEPsF the Wianehflyyisgaccan be
adjusted. Adjustment js advantageously made such that the exhaust gas volume flow through all

branch socket&§ s VRVBINBAICHY RepaLegHBIGH iAtiYSIed, Bitetadi R eisRy 3056 BRIWFEN B%eceived

on arod 15 cagxahoy the asgasiatriveraaed spakebavhistepBrisiredoritbtits dpaehasdian at least
one strut 16 attached to the inner wall of the associated branch socket 9. Of course, also several struts
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which a%uSt%gﬂttiggﬁhisv%h{)%gto g owni?npf?gﬂglgl the adjustable valve body 14 is received on
a rod 15 coaxially to the associated branch socket 9 which rod is fixed with its

upper end on at least one strut 16 attached to the inner wall of the associated

branch socket 9. Of course, also several struts offset from each other in height

and/or circumferentially can be provided. The rod 15 can be formed as a threaded

15 rod onto which nuts 17 fixing the associated valve body 14 can be screwed by

means of which adjustment of the valve body 14 is possible.

The valve bodies 14 associated with the open lower end of the branch sockets 9
cause a radial flow deflection, i.e. the volume flow arriving in the direction of the
20 axis of the branch sockets 9 is distributed radially in all directions. As is shown in
figure 12, the valve bodies 14 comprise a conoid core 14a the upper side of which
is formed by a surface of revolution formed by a generatrix bent concavely towards
the bottom. This results in a curved transition from the axial, here vertically
extending direction to the radial, here horizontally extending direction. The upper
25 side of the core 14a is advantageously occupied with radially extending blades
which are equidistantly spaced from each other in circumferential direction so that

a uniform distribution around the circumference occurs.

As is shown further in figure 12, the upper edge 61 of the blade 60 extends

30 starting from the peak of the conoid core 14a horizontally or here slightly inclined



The valve bodies 14 associated with the open lower end of the branch sockets 9 cause a radial flow
deflection, i.e. the volume flow arriving in the direction of the 20 axis of the branch sockets 9 is
distributed radially in all directions. As is shown in figure 12, the valve bodies 14 comprise a conoid
core 14a the upper side of which is formed by a surface of revolution formed by a generatrix bent
concavely towards the bottom. This results in a curved transition from the axial, here vertically
extending direction to the radial, here horizontally extending direction. The upper 25 side of the core
14a is advantageously occupied with radially extending blades which are equidistantly spaced from

each other ingjighifefeniatdfiectoning thal e disriputien apuddiealrauaRigR,poours.

As is shown further in figure 12, the upper edge 61 of the blade 60 extends 30 starting from peak
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can be bent across their length. in this way an especially goo irl of the volume flow deflected into
the radial dirééflssiedine Birdrdial g"ﬁ?é‘@ﬁéif@ bifaBesing on the mass-carrying droplets, which
are accelgrated in radial direction on the deflection caused by the valve body 14, counteract a change
of direction and result here already in a separation of droplets from the deflected volume flow. This
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bottom 18 penetrated by each associated branch socket 9 into a lower com{)artment 19 into which the

associated 15N5a8RIPESHes O304 RFUShEIFeR Gl dAR SsaaRANARIRHIERIRES By e

located, and HéfeBeHPROILFREPRSIINEMhHZD. dBrQléﬂﬁ@t'%‘ PakRUINMIN the 'H@WW@!@GW@ but
also in the upper compartment 20 scrubbing liquid exists. Each sump 12 contains accordingly a

scrubbif ligaRPBRISIpHIR/fH FeeMiit i cabsrEred RyTHIE I HIBHSR! RAEBRPHE iSdHithitd as a
gas and liquithe sump 12.

The sumps 12 are each divided by an intermediate bottom 18 penetrated by each
associated branch socket 9 into a lower compartment 19 into which the associated
15 branch socket 9 leads with its lower, open end, and in which the valve body 14 is
located, and into an upper compartment 20. In operation, not only in the lower
compartment 19 but also in the upper compartment 20 scrubbing liquid exists.
Each sump 12 contains accordingly a scrubbing liquid bath split by the
intermediate bottom 18. The intermediate bottom 18 is formed as a gas and liquid
20 permeable, extensive retaining element which contains a large number of narrow
passages distributed over its surface between the lower compartment 19 and the
upper compartment 20 and accordingly between the lower and upper part of the
scrubbing liquid bath. For this, the retaining element forming the intermediate
bottom 18 can be formed as a single or multiple layer grid and/or network of a
25 close-meshed grid or mesh or wire cloth or expanded metal or as a similar
permeable structural element and/or structural element package assembly, e.g.
out of metal and/or plastic foam. As is further shown in figure 3, the intermediate
bottom 18 is supported on the border upon sump-fix supporting strips 21 and fixed
from the top by means of a box or bushing 23 encompassing the associated

30 branch socket 9 and fixable to it by screws 22.



20 permeable, extensive retaining element which contains a large number of narrow passages
distributed over its surface between the lower compartment 19 and the upper compartment 20 and
accordingly between the lower and upper part of the scrubbing liquid bath. For this, the retaining
element forming the intermediate bottom 18 can be formed as a single or multiple layer grid and/or
network of a 25 close-meshed grid or mesh or wire cloth or expanded metal or as a similar permeable
structural element and/or structural element package assembly, e.g. out of metal and/or plastic foam.
As is further shown in figure 3, the intermediate bottom 18 is supported on the border upon sump-fix
supporting strips 21 and fixed from the top by means of a box or bushing 23 encompassing the
associated 30 branch socket 9 and fixable to it by screws 22. Between the intermediate bottom 18

and the suppdingertrife intesmadinjce BRI ad8erisly Dea BIRRRIG NS HERM e 3. IRIREorm of
strips restingdjgeR A, SLORBIY Y1 8 Sdd RIASTREhE @ SoSHNE & IRSMITST SHIJROFEBERYTIRSOAL, Can 5

be provided. By means of the 'spacing element assembly the position of the intermediate bottom 18

relative to théBsEPRAHIBE (FERS KRt HRANCBS o £ReH M APORtRB Y RREIAE EHIPE FerafiBh, the
device acgorgingyig R iveptiondsEha etk wWibLiitausb ARl QUsubEARHRE BaRIfR EEsHressured

and which is distributed onto the branch sockets 9 and flows through all scrubbing stations under the

effect of its irlRtERePrissREOR Hireiatvaiindnddonerierekalifasrasiaiad HIaNgh St with a

hardly foaming opereHIpRIM0srdoaming scrubbing liquid, advantageously in the form of water, which
is dispersed by atomising nozzles and/or Venturi effect so 15 that very fine droplets are formed, and a
mist and/or aerosol is created in the end area of the supply line 50 close to the receptacle and in the

branch sockets & ¥iBRSeHEN @M ERAKBESISIHY AdirgidrpRiettivhsie i gdichepntaminantg sontained
in the exhaust gas, which form condensation nuclei, are cz%g,tured b ,th%scr bbiﬂg Iﬁ?l;lg droplets, here
the watdPdropEed 538 OSrAIRER BY IREmPISREWRE, 3R LY B5HERHIES iR7 1RPG3s and

removable by sekebbima aaeramonae iyhthe weissisingrieisians endeinkd bifébese idSrfeeamiume

flow disch df the b h ts 9in th f th haust .
oW dIse argperesrs%rpe. /Sc tl’n%nganﬁg%ngnes t%tlanliqlﬁgo{ergd?ng ge%/)i(cgsugk 51a are charged with a

hardly foaming or preferably non-foaming scrubbing liquid, advantageously in the
form of water, which is dispersed by atomising nozzles and/or Venturi effect so
15 that very fine droplets are formed, and a mist and/or aerosol is created in the end
area of the supply line 50 close to the receptacle and in the branch sockets 9. By
these spray treatments in a first treatment step the solid contaminants contained in
the exhaust gas, which form condensation nuclei, are captured by the scrubbing
liquid droplets, here the water droplets, and entrained by them. Likewise, the
20 gases contained in the exhaust gas and removable by scrubbing are removed by

the water droplets and entrained by these.

25 The volume flow discharged from the branch sockets 9 in the form of the exhaust
gas-water-mixture and/or aerosol formed is introduced into the scrubbing liquid
bath contained in the associated sump 1. As can be seen from the flow arrows in
figure 4, a radical deflection from the vertical direction to the horizontal direction
results here by the valve body 14, with the scrubbing liquid contained in the lower

30 compartment 19 being displaced from the area adjacent to the intermediate
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gas-water-mixture and/or aerosol formed is introduced into the scrubbing liquid bath contained in the
associated sump 1. As can be seen from the flow arrows in figure 4, a radical deflection from the
vertical direction to the horizontal direction results here by the valve body 14, with the scrubbing liquid
contained in the lower 30 compartment 19 being displaced from the area adjacent to the intermediate
bottom 18 as is suggested in figure 4 by an irregular surface 24. Simultaneously, a larger part of the
droplets penetrates into the scrubbing liquid contained in the lower compartment 19 and is absorbed
by it. The exhaust gas with the remainder of the water droplets is present at the lower side of the

retaining elerpgnbfarnaesss Py ihgdsieameaintrbpBanL A Eyths fotmr-ebaaushian2haskgets into the

upper compartment 20 via the fine passages of the retaining element, with the water droplets still

getting throulH $RIrRPELSE S BP RIS RERBIRIaR It iBSeRE R G Ha Ytk @Halia 42 Hehe form
of fine, small|gyblesapdianbrads aadubbbagrivwrrgsitheHerRxEhsesiAuakEoNariRaRishll

contained in the exhaust gas 10 being captured by the scrubbing liquid and passing over into it. For
filling the surRbSMEWAHR'SErOBISI I RRIRS tRIdRG RSB EHBR AF iR IahAlegEst R e ciated
with the SUMpy {7 IRteReEliate ttbenitefilinaofshe simrudRion the Hrangetshatsambdbingdiquid

dispersed in the exhaust gas is, 15 constantly being reglenished,resulting in a permanent renewal of

the scrubbinGAGHE" Shnpa 1he e shrssadSSart e JRIRIGINDRIGISH AL NSINRRE 27 on
thi bottomdwair@bl@c@%ﬂﬂrgté;]aﬁ;@u?iml@ﬁﬂ@%ig&g Hst@s&\geatbggimai@dﬁmmﬁgnmwmemgqne@he drain
27 is di \ that 3 PSS ) ot . ;
e e B e R e S, L LR eY B0 R B
towards the top, with residual contaminants still contained in the exhaust gas

10 being captured by the scrubbing liquid and passing over into it.

For filling the sumps 12 with scrubbing liquid, a feeding device (not shown) is
advantageously associated with the sumps 12. In operation, the liquid filling of the
sumps 12 in the form of the scrubbing liquid dispersed in the exhaust gas, is

15 constantly being replenished resulting in a permanent renewal of the scrubbing
liquid in the sumps 12. The sumps 12 are accordingly provided with a drain hole
27 on the bottom which is advantageously located at the lowest point in the
inclined sump bottom. The drain hole 27 is dimensioned such that less scrubbing
liquid can be discharged via it than is being replenished. The excess is discharged

20 via the upper edges of the sumps 12, which accordingly form overflow edges 28,
as is shown in figure 4. The scrubbing liquid flowing off from the sumps 12 towards
the bottom and/or flowing over via the overflow edges 28 is collected in the lower
area of the internal space 6 of the pressure vessel 1 and is flowing off via the
outlet 4 exiting towards the bottom.

25
The exhaust gas bubbling through the upper compartment 20 and rising from said
compartment can still entrain particles in the form of contaminants, water droplets
and the like. In order to remove these particles to a large extent, another single-
stage or multi-stage separation takes place above the sumps 12. In the example

30 shown in figure 1, the separation is a single-stage separation. For this purpose, a
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20 via the upper edges of the sumps 12, which accordingly form overflow edges 28, as is shown in
figure 4. The scrubbing liquid flowing off from the sumps 12 towards the bottom and/or flowing over via
the overflow edges 28 is collected in the lower area of the internal space 6 of the pressure vessel 1
and is flowing off via the outlet 4 exiting towards the bottom. 25 The exhaust gas bubbling through the
upper compartment 20 and rising from said compartment can still entrain particles in the form of
contaminants, water droplets and the like. In order to remove these particles to a large extent, another
single- stage or multi-stage separation takes place above the sumps 12. In the example 30 shown in

figure 1, the eRRIAUPR Rty 0 lSsAiARRP BIEHIOB B AROSSith BRURCIOBHiELGH Rnetated

by the branch sockets 9 with degree of freedom of movement is provided, the lateral edges of which

form gap-likeNQYSAENSWH REeRKes 3dhRithrtrehgasast Stevviahs trmedsrdiere éacd| lowhe
exhaust gas fgingfeen3basmne bdjisareideghalRIAIYFHE Spd QugESIOE aibeHfRfgCtor

shield 29 approximately horizontally and radially towards the outside and deflected there, resulting in a

separation oSSR {iRG ShpissRy IR ieRGBERAY iR A RNgaIde heitpsree s8feslidhethe
lateral flanks piftbergierfier 2@@%?&9@&&2 BERE MRS Haer BOBAT kORI SHRW B iRsiigeihd. The

deflector shield 29 is advantageously located on the average height of the barrel-type pressure vessel

1 10 where tHeffeiaddheISarRstlinifis? SSRRAYAE Sk MRRI-§ALNBRR|UEIRSIOXHE St e trRfw

passages 30caepliggacizdeatdnaipeoraaicHuensah the vaadraf 1ba Y essheedunssed A sndirhzyen
increases the deflection effect. Due to the deflection, water droplets entrained béthe exhaust gas are

centrifuged rsaram?aﬁgm%ﬁWa@%iEeﬁa@eastMB%@ BigtEera bigdalaronibicldééssel 1 15

wall. In orders@ &k sotieihicatewate i eRlets gan &g rifanepairelayihe srevaustors ettlet 3,
above the flow passages 30, drop catch strips 31 projecting from the interior wall surface of the

pressuréQesdBR{& AR AEHETh GG FEBrEYIa FMitIPLE @ RS 1§ HheRBE IR i the

bottom. 20 Indhe£>@ple=sizayesiBigkienichBMorStRaR] SEBRIQIQRRPEUS (a8 SHEREL20S thidimated.
For this purpose, a separating element 62 made out of a m%teri | permeable. for exhaustgg:%is located

upstream of HIETRHECSFEIREI 28/ 1HE SYSAY Al AR TeriPB2 WEHPALOR pRIHEEhADBHEE el8ridfit as is
shown in thedfRitde, angtées atfepliagentsindraiedhe thrhaesptasieatavibovifagydapgiaior
formation . . .
outside and are discharged towards the bottom alongside the pressure vessel 1
15 wall. In order to make sure that no water droplets can be entrained up to the
exhaust gas outlet 3, above the flow passages 30, drop catch strips 31 projecting
from the interior wall surface of the pressure vessel 1 towards the inside are

provided which are advantageously inclined towards the bottom.

20 In the example shown in figure 8 a two-stage separation above the sumps 12 is
intimated. For this purpose, a separating element 62 made out of a material
permeable for exhaust gas is located upstream of the deflector shield 29. The
separating element 62 can be a plate-shaped element as is shown in the example,
and is advantageously located in the receptacle 1 without any gaps. For formation

25 of the separating element 62, porous and/or crosslinked material can be used
having irregular transit paths for the medium penetrating it so that there is a high
probability that mass-carrying particles strike against edges etc. and are thus

captured.

30 It would also be imaginable to provide a single-stage separation above the sumps
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25 of the separating element 62, porous and/or crosslinked material can be used having irregular
transit paths for the medium penetrating it so that there is a high probability that mass-carrying
particles strike against edges etc. and are thus captured. 30 It would also be imaginable to provide a
single-stage separation above the sumps 12 only by using one separating element 62. In that case,
the deflector shield 29 provided above the separating element 62 could be omitted. But it would also
be imaginable to arrange several separating elements 62 one after another with it being possible that
at least one is formed as a deflector shield. 5 The exhaust gas passing the flow passages 30 flows

close to the wallg fgsiynesfigihutioniprng Wdhie sxbau 4a% eule! huniendeaiauriad ifigure 1

in the vertex area of the pressure vessel 1. But the exhaust gas outlet can also occur on the front as is

intimated in fIGMdSd RO VeHBYiSERNBEADRIEE NIV RUHE PE @Rt iRylde WaH#@sPeRfaust
gas, can act asNeAHRG tt&)%@ﬂg@hmmgle@@@éﬁﬁgﬁlem@%@ iSeaed- Hhetder (nitRcrease
|

i can be provided with radiators on the outside. The exhaust gas

this effect, the distribution pipes '
discharged VREIRG BRESIHS E?haé alitfast ong dafremest dea detisdireshigldt gas recirculation and/or

supplied o an exhaust pipe. 15 Large engines of the type mentioned above are often used as
propulsion systems for ships. Ships lying in the water can tilt laterally, which may also result in tilting of

the inventive &iBEEHFIPBarRRSRIFSND S AR A3 sag oS iRfnilawa Harsute therwallswRRSLIE 12 is
associated Wifiateaeh dH icBsSPakehd asha oy’ Buitg 20@amRIerRIedVil REURAAYiN the

comparatively small sumps 12 so that even in the event of a comparatively large tilt, the lower, open

end of each NR{HRHTEAEE BRANEIR ResebhoBYhtheisnaisTigar atiet irAh @la8<Pesatedsump 12,

as is clearly shewroit figiis ntlnsatar as fisiie  fpnger mHar@ﬂrg@m%w/‘amémJ%ﬁi@ﬁssrébbing
liquid is too great, the sumps 12 are replenished which is possible 25 rapidly and eail%_ by means of

the scrdbhinG8{A8%e5IAG MLt e IBRIFVARTnEUAPL 32 e dithancarddich, the
adjacent suneixp asspgipdebwitly daeniohernaeh soskeds B Ipeated dransuersety tiectlisstabentrcle axis,

can be combﬁ?ggslr}tggn be provided with radiators on the outside. The exhaust gas discharged

via the exhaust gas outlet 3, 3a can either be used for exhaust gas recirculation
and/or supplied to an exhaust pipe.

15
Large engines of the type mentioned above are often used as propulsion systems
for ships. Ships lying in the water can tilt laterally, which may also result in tilting of
the inventive device and in particular the sumps 12, as is intimated in figure 5. If an
own sump 12 is associated with each branch socket 9, as is shown in the

20 example, there will be many, comparatively small sumps 12 so that even in the
event of a comparatively large tilt, the lower, open end of each branch socket 9
normally is deep enough below the liquid level in the associated sump 12, as is
clearly shown in figure 5. Insofar as this is no longer guaranteed and/or if the loss
of scrubbing liquid is too great, the sumps 12 are replenished which is possible

25 rapidly and easily by means of the scrubbing liquid feeding device associated with
the sumps 12.
To simplify the erection, the adjacent sumps associated with a row of branch
sockets 9 located transversely to the receptacle axis, can be combined into a
common cassette 13, as already mentioned above, which cassette is divided into

30 individual sumps by intermediate walls 32, as is best shown in figure 2. The
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common cassette 13, as already mentioned above, which cassette is divided into 30 individual sumps
by intermediate walls 32, as is best shown in figure 2. The cassettes located one after another in the
direction of the receptacle axis can advantageously be spaced apart from each other. But it would also
be imaginable to combine the sumps located one after another in the direction of the receptacle axis
into common cassettes continuous over the receptacle length and which are 5 laterally spaced apart
from each other. The intermediate walls 32 are in any case advantageously provided with overflow
orifices 33 in the area between the upper side of the intermediate bottom 18 and its upper edge. Via

said overfloncquligas ik exshanditerasfir hetieenaiase s oEPRGpihisd! aupignteed

that independent of the liquid replenishment, approximately the same liquid level is 10 achieved in all

adjacent sunfs/artRISSHISYNOS SRaRE AR JFRTEa3TY ithele Bietiswen!ithalsasbatreiaablt of the
largest tilt, the,iptsHpREakR QIR 16N DAS afeINBG&IGMER HreRYereoriR serdpbipr liquid

over the entire surface and accordingly also the open, lower end of the branch sockets 9 is entirely

overflown, aPRTIBIRIF AR iRIRARESS. ABNHBYLYSVEN ShBVRCRPfRtIR ISNEE cassuid 1@ are
provided gvith Jedesm) SRR sibie f#oWRISBIL3MMBE MRESHIERABNAEING RIS 3R RroviedRe the

receptacle. Advantageously, the support strips 34 and/or holding strips 35 can be located adjustable in

height so thaRBY@NAYRALN aeprided it RyriQuREtsesiSIMiteaACAGEEENE. tRRYRRES and 7
show applicatige examepies ehEreulbtrae diyat dasmseredinyBeying dosAhedaraeaAs

already mentioned, a preferred application is scrubbing of the exhaust gas used for exhaust gas

recirculation, IS EELRE09E 5200 EHE RS HERRT BURCERLSH BTy BYAINE BdfeauB Bt syiRetior

reduction of idependent of the liquid replenishment, approximately the same liquid level is
10 achieved in all adjacent sumps. The position of the overflow orifices 33 is selected
such that also in the event of the largest tilt, the intermediate bottom 18 acting as a
retaining element is covered with scrubbing liquid over the entire surface and
accordingly also the open, lower end of the branch sockets 9 is entirely overflown,
as is clearly shown in figure 5.
15
As is further shown in figure 3, the cassettes 13 are provided with lateral support
strips 34 which can be placed upon holding strips 35 provided on the receptacle.
Advantageously, the support strips 34 and/or holding strips 35 can be located
adjustable in height so that the immersion depth of the branch sockets 9 is

20 likewise adjustable.

Figures 6 and 7 show application examples of the multi-stage exhaust gas
scrubbing device described above. As already mentioned, a preferred application
is scrubbing of the exhaust gas used for exhaust gas recirculation, i.e. of exhaust
25 gas added again to the fresh charge air supplied to the engine for reduction of NOx«
and/or SO-output of an engine. Such an application is shown in figure 6 where a
large engine intimated in the form of a cylinder is shown in the form of a two stroke
large Diesel engine 36. The exhaust connection 37 extending from the working
area of the cylinder and controllable by an exhaust valve opens out into an

30 exhaust gas header 38 passing via all cylinders. In the bottom area of the cylinder
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and/or SO.-output of an engine. Such an application is shown in figure 6 where a large engine
intimated in the form of a cylinder is shown in the form of a two stroke large Diesel engine 36. The
exhaust connection 37 extending from the working area of the cylinder and controllable by an exhaust
valve opens out into an 30 exhaust gas header 38 passing via all cylinders. In the bottom area of the
cylinder barrel, inlet slots 39 are provided via which charge air is supplied to the working area at
lowered piston. An exhaust gas turbo charger 40 is associated with the engine, the turbine of which is
operated with exhaust gas and the compressor of which supplies the precompressed charge air.

Accordingly, he turhine:ofide @eg@%g@%%m &h&w%épg'@lsmeeﬁqssen&ah@&msmwﬁ@as

header 38 via an exhaust gas pipe 41. From the compressor Outlet a charge air pipe 42 is leading to

the inlet slots3862 BHAWST §Aistadd SMtEXhaFasge irbootRIgpluHde asseciriamhigiIife43
branches off fioahdesxhayssh g MRRA IR E@Qﬁtﬂ“éiﬂ%ﬁieg‘é@,aéﬂf %W&We%cﬁfsdﬁ

intimated by means of a dashed line, into the 10 intake socket of the compressor of the exhaust gas

turbo chargeMAichTseRRIRTSNGaBISERIBBIITS TR icB A Rife NSF A NYsstie Jeipe10fsthegrated
into the recireRH0s: e 453y erEvERINSOSIREMdtaeghaas tiécesnatit ad Redias akthmarhaust

gas is scrubbed which is used for recirculation. 15 But it would also be imaginable to scrub the entire

exhaust gas BHBRUSIEIAREIBR thio Hee MR GAMBRESSOCAUIS LA HRIBSR RIBR GRS ASRSINE 1 Here,

the exhaust 9Re %@Fé’tbg’l?élﬁ deyigeiniRatgdPysthRigEas e ey egssl i%??uiﬂidﬁtﬂm%”rﬁﬂp@@ét, Ripe 44
extending from the turbine outlet of the exhaust gas turbo charger 40 and opening out into the

environment 'RFSICHIEPIHHE @ AR 3RO BHEKBAS BX{HRHSD WraRtEnEh TR RSP e
examples shoye) iRefighspgbangigeaninshvishiad, inwnatBMenfiYRARY et PIdaxhaUsigas e aibing is
each associated with each internal combustion engine.
10 intake socket of the compressor of the exhaust gas turbo charger 40. The exhaust
gas scrubbing device, intimated by the pressure vessel 1, is integrated into the
recirculation line 43 for scrubbing of the exhaust gas. Here, only that portion of the

exhaust gas is scrubbed which is used for recirculation.

15 But it would also be imaginable to scrub the entire exhaust gas prior to emission
into the environment. Such an embodiment is shown in figure 7. Here, the exhaust
gas scrubbing device intimated by the pressure vessel 1 is built into an exhaust
pipe 44 extending from the turbine outlet of the exhaust gas turbo charger 40 and
opening out into the environment. Moreover, the engine layout corresponds to the

20 arrangement of figure 6.

In the examples shown in figures 6 and 7 an individual, own, inventive device for
exhaust gas scrubbing is each associated with each internal combustion engine.
But it would also be imaginable to associate one common inventive device for
25 exhaust gas scrubbing with an arrangement of several internal combustion
engines. Likewise it would be imaginable to associate several inventive devices for
exhaust gas scrubbing with one internal combustion engine. Another possibility is
to use the scrubbed exhaust gas contrary to the embodiments of figures 6 and 7
only partly for exhaust gas recirculation and to discharge the remainder as exhaust

30 gas. This applies not only to assemblies installed aboard a ship but also to
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But it would also be imaginable to associate one common inventive device for 25 exhaust gas
scrubbing with an arrangement of several internal combustion engines. Likewise it would be
imaginable to associate several inventive devices for exhaust gas scrubbing with one internal
combustion engine. Another possibility is to use the scrubbed exhaust gas contrary to the
embodiments of figures 6 and 7 only partly for exhaust gas recirculation and to discharge the
remainder as exhaust 30 gas. This applies not only to assemblies installed aboard a ship but also to
stationary assemblies. Some embodiments and application examples are explained above in detall
which are, haywgusiaRpaskeitaiiee. Rather, a number of possibilities is available to the 5 person skilled
in the art in order to adjust the general spirit of the invention to the conditions of the individual case.

Some embodiments and application examples are explained above in detail which
are, however, non-limitative. Rather, a number of possibilities is available to the
5 person skilled in the art in order to adjust the general spirit of the invention to the

conditions of the individual case.
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CLAIMS 1. A method for engine exhaust gas scrubbing, in particular for at least one large engine,
preferably a two stroke large Diesel engine, with an admission of 5 dispersed scrubbing liquid into the
exhaust gas taking place at first and subsequently a volume flow formed of exhaust gas and dispersed
scrubbing liquid being sent through a scrubbing liquid bath contained in a receptacle (1) which is
divided by a gas and liquid permeable retaining element (18), with the volume flow formed by the
exhaust gas and dispersed scrubbing liquid being 10 introduced into the area of the scrubbing liquid
bath located below the retaining element (18) and bubbling through the area of the scrubbing liquid
bath located above the retaining element (18) frorghg|fsssharacterized in that at least a part of the
dispersed scrubbing liquid to be supplied to the exhaust gas is supplied to an overall exhaust gas flow
not yet divided into partial flows. 15 2. A method according to claim 1, characterized in that the exhaust

gas prior to IRtroa|eLinR iFGr tBRGTREBRKKLYEYELatRISHRY dRAPaa RASIFLH W fe 2L R3d Of the
dispersed scrubbing liquid to be supplied to the exhaust gas is at least supplied to the exhaust gas
partial flows. 3eMHRBthBLEiRKabIIRY Y ArStGHE Jrike ;&g&ﬁir@a|aﬁn§{vaﬁamtaﬁmsaﬁrﬂhaf

20admisgjon to aﬁs&w%&awﬁguWfqatdeﬁﬁbwiﬂepamw GhePaERatkSIRiing: liGikid Ry enturi

effect. 4. A method according to any one of the preceding claims, characterized in that each volume

flow formed by &XhaasHgalyaAvaidsRestav depmasy Afgaidamt roBsi R thifRRRIE8INES RP&YUbbing
liquid bath is ragiaiiy drfiestednvithrErpest 28i9iAdariROBHIR G am A MEthoeREE9EdNg YO any

one of the prece i%%(;laims, characterized in that as a scrubbing liquid a non-foaming liquid

preferably wateMRUER 6t Aiidssd PHeicsSRAugd einsrbiR delrtindisiem ey (bRk W%gﬁreceding
claims, charactggdraddniibat ehene) the seeubRLBb¢SbaHY wibjsr als Wb BiensCidoiinBdiAgid

portion of the introduced volume flow at least to a large extent, an at least sine%Ie-stage separation of

liquid pdfficles dMHIRHHEEDINRE S RERR Y 48FiSHY BRIRY L ERIBURFHR AR (BEJGEININg

element (18) and bubbling through the area of the scrubbing liquid bath located
above the retaining element (18) from here, characterized in that at least a
part of the dispersed scrubbing liquid to be supplied to the exhaust gas is

supplied to an overall exhaust gas flow not yet divided into partial flows.

15 2. A method according to claim 1, characterized in that the exhaust gas prior to
introduction into the scrubbing liquid bath is divided into partial flows, and that
part of the dispersed scrubbing liquid to be supplied to the exhaust gas is at

least supplied to the exhaust gas partial flows.

3. A method according to any one of the preceding claims, characterized in that
20 admission to the exhaust gas occurs at least with part of the dispersed

scrubbing liquid by Venturi effect.

4. A method according to any one of the preceding claims, characterized in that
each volume flow formed by exhaust gas and dispersed scrubbing liquid when
being introduced into the scrubbing liquid bath is radially deflected with respect

25 to the feeding direction.

5. A method according to any one of the preceding claims, characterized in that
as a scrubbing liquid a non-foaming liquid, preferably water with or without

chemicals is used.
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7. A method according to claim 6, characterized in that the separation of liquid particles taking place
above the scrubbing liquid bath is carried out at least partially by using a separating element (62)
permeable for the exhaust gas. 8. A method according to claim 6 or 7, characterized in that the
separation of 10liquid particles taking place above the scrubbing liquid bath is carried out at least
partially by the effect of centrifugal force. 9. A method according to claim 8, characterized in that the
separation by centrifugal force effect takes place after the separation by means of the separating
element (62). 15 10.A method according to any one of the preceding claims, characterized in that the

scrubbed exigayet a8 ISesL ATl hy S5k or BBt aARg SIFHAUNL 1 AR ASSACA B Enaine

and/or is discharged into the environment. 11.A device for performance of the method according to at
least any one oflRYpriceariy e JaROE AAlYISIHCA: RkssraSdbaingraebicd (Bavigd1rgrsrtharging
the exhaust gagloyHRg RAFIWIE HILISHASCRINIRG HauihLRMBHEIRG At fast AsHER lgopen
towards the top, located in a receptacle (12£nd containing a scrubbing liquid bath, comprising at least
an intermediateS60REHIOrPb UGS Gasisms iI§uRISHe Ry hisesdianfhPare sy 1BYMhibR divides

the sump;(12) ig@@@ﬂ@ﬁ&@@g@{%@) with scrubbing liquid and an upper compartment (20) with
scrubbing liquid, and comprising at least a branch socket (9) chargeable with exhaust gas,

7. A method according to claim 6, characterized in that the separation of liquid
particles taking place above the scrubbing liquid bath is carried out at least

partially by using a separating element (62) permeable for the exhaust gas.

8. A method according to claim 6 or 7, characterized in that the separation of
10 liquid particles taking place above the scrubbing liquid bath is carried out at

least partially by the effect of centrifugal force.

9. A method according to claim 8, characterized in that the separation by
centrifugal force effect takes place after the separation by means of the

separating element (62).

15 10.A method according to any one of the preceding claims, characterized in that
the scrubbed exhaust gas at least partially is used for exhaust gas recirculation

in an associated engine and/or is discharged into the environment.

11.A device for performance of the method according to at least any one of the
preceding claims,
20 comprising at least a feeding device (51, 51a) for charging the exhaust gas
flowing past with dispersed scrubbing liquid,
comprising at least a sump (12) open towards the top, located in a receptacle
(1) and containing a scrubbing liquid bath,
comprising at least an intermediate bottom formed as a gas and liquid
25 permeable retaining element (18) which divides the sump (12) into a lower
compartment (19) with scrubbing liquid and an upper compartment (20) with
scrubbing liquid, and

comprising at least a branch socket (9) chargeable with exhaust gas,
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extending into a sump (12) and penetrating the retaining element (18), characterized in that at least a
feeding device (51) chargeable with scrubbing liquid for charging the exhaust gas flowing past with
dispersed scrubbing liquid is associated with a supply line (50) through which an overall exhaust gas
flow 5not yet divided into partial flows can pass. 12.A device according to claim 11, characterized in
that each branch socket (9) immersing into a sump (12) and chargeable with a partial exhaust gas flow
is associated at least with a feeding device (51a) chargeable with scrubbing liquid 10for charging the
exhaust gas flowing past with dispersed scrubbing liquid, 13.A device according to claim 11 or 12

characterized indfighglrigas N ey devicesfi Sl aticg iAo iR baRs it gfspersed

scrubbing liquid is formed as a Venturi assembly which comprises a flow throtile (54, 54aé acceleratlng

the gas flow an@earagteEzest insthat aideastiavieedinadruste (23wrhareemtmY o rarHBbingated
with it. 14.A devjg %lacra?ramg{ﬂg'm@ dhshargateraashiy Haat RfeHmRpieseal & Hamwigaigid4) a

neck-in on the circumference (56) of the associated flow channel is provided. 15.A device according

to claim 14, chafaesessatad tWibrer SURANIREBNBWCRG inrdiifd (Bﬂé)V@tr aoexhanshansdlaqus)

circulatedsby they spaiust @RS ihBGH egaqrﬂgwsa@é‘@c?ﬁgd flow channel. 16.A device according to claim
15, characterized in that the flow body (58) is provided with a protective layer on its surface. 17.A

device according to any one of the preceding claims 15 or 16, characterized 25in that the flow body

(58) is mountegl aryaeedatBHERR R 1dapxtendiekhviettifzaasrridigt dovk draneglsd8ratdeyice
according to any one of the preceding claims 13 to 17, characterized
immersing into a sump (12) and chargeable with a partial exhaust gas flow is
associated at least with a feeding device (51a) chargeable with scrubbing liquid

10 for charging the exhaust gas flowing past with dispersed scrubbing liquid.

13.A device according to claim 11 or 12 characterized in that at least one feeding
device (51, 51a) for charging the exhaust gas with dispersed scrubbing liquid is
formed as a Venturi assembly which comprises a flow throttle (54, 54a)
accelerating the gas flow and comprises at least a supply device chargeable

15 with scrubbing liquid associated with it.

14.A device according to claim 13, characterized in that for formation of a flow
throttle (54) a neck-in on the circumference (56) of the associated flow channel

is provided.

15.A device according to claim 14, characterized in that for formation of a flow
20 throttle (54a) at least a flow body (58) circulated by the exhaust gas is located in

the associated flow channel.

16.A device according to claim 15, characterized in that the flow body (58) is

provided with a protective layer on its surface.

17.A device according to any one of the preceding claims 15 or 16, characterized
25 in that the flow body (58) is mounted on a coaxial injector (11) extending into

the associated flow channel.

18.A device according to any one of the preceding claims 13 to 17, characterized
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in that the supply device associated with a flow throttle (54, 54a) and chargeable with scrubbing liquid
is associated with an injector (11) extending into the associated flow channel and/or with a flow body
(58) mounted on the injector (11). 5 19,A device according any one of the preceding claims 11 to 18
characterized in that a valve body (14) causing a radial flow deflection is associated with the bottom
end of each branch socket (9) immersing into a sump (12). 20.A device according to claim 19,
characterized in that the valve body (14) can be adjusted relative to the bottom end of the associated
branch socket (9). 10 21.A device according to claim 19 or 20, characterized in that the valve body

(14) on its uppegsiee facia towags e RaSarialemLABNGIROSkelS) i psadpdwikyAdialy

extending blades (60). 22.A device according to claim 21, characterized in that the biades (60) are

bent across thefiMerRRbES withasqayiinactgithis toamaEd ovite ashitiesienzdd irerantietheight of
the blades (60) ing¢asesstoadialynidarie radaty ausidensd-fdiRY G ARMIHIRE Grafheone of

the preceding claims 21 to 23, characterized in that the valve body (14) comprises a conoid core (14a)
which bears thebggdes (60) on its upper side. 20 25.A device according to any one of the preceding
claims 11 to 24, characterized in that above each sump (12) a separating device for separating fluid
particles gntragnaddyiteesdvrdrianyising dfahetbessedihinipashlis fyogdethnddtérizedinses at

least a separati lement (62) out of a material permeable for exhaust gas located gboye gn
associated sum%?agﬁgﬁ&vﬁe@\gé% a c%r&ﬁ'}bs't%gaé)yr 8ﬂ@%%% %ﬁé&ﬂ% 1A TP 82\3','\{§‘h%\5?glcterized
in that a separaliofiote\dnel pfasddachanmste sakis@npreosipingeisiat deastnd defector shield (29)
preferably downstream of a separating element (62) permeable for exhaust gas, the lateral edges of

o e onarac RasREE SN ANG 16T AIRTY CRERRRGIEUAR i e dREeRREp N CAT 25

or 26, charactefiz that at least one 5 separafing element (62) is formed as a de
device accordintetadjusted sadative shtadeticedanditdtiecagene@ndshianc(pegssedcdied on an

average receptacle height.
10 21.A device according to claim 19 or 20, characterized in that the valve body (14)

on its upper side facing towards the associated branch socket (9) is provided

with radially extending blades (60).

22.A device according to claim 21, characterized in that the blades (60) are bent

across their length.

15 23.A device according to claim 21 or 22, characterized in that the height of the

blades (60) increases from radially inside to radially outside.

24.A device according to any one of the preceding claims 21 to 23, characterized
in that the valve body (14) comprises a conoid core (14a) which bears the

blades (60) on its upper side.

20 25.A device according to any one of the preceding claims 11 to 24, characterized
in that above each sump (12) a separating device for separating fluid particles
entrained by the exhaust gas rising from the scrubbing bath is provided which
comprises at least a separating element (62) out of a material permeable for

exhaust gas located above an associated sump.

25 26.A device according to any one of the preceding claims 11 to 25, characterized

in that a separating device provided above each sump comprises at least a
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29.A device according to any one of the preceding claims 26 to 28, characterized in that on the lateral
receptacle walls above the flow passages (30), drop catch 10 strips (31) extending inwardly are
located. 30.A device according to any one of the preceding claims 25 to 29, characterized in that the
separating element (62) is composed of a porous and/or crosslinked material. 31.A device according
to any one of the preceding claims 11 to 30, characterized 15 in that several branch sockets (9)
chargeable with a partial exhaust gas flow are provided which immerse into a sump (12). 32.A device
according to claim 31, characterized in that several sumps (12) are provided into which each an

associated brangfrseeketdRpl apGSIGeRIBHI UPWRIHEAH 5?0565%&%){&%;&@@&@9@@3/%

device according to any one of the preceding claims 11 to 32, characterized in that sump cassettes

(13) extending RGBSR dreriet dAa/dherdrisral sdane afonhiehHoradipaerserogsdided into

individual sumpg,ghhRysiirerdiaiepiale aprovided. 34.A device according to claim 33,
characterized in that the receptacle (1) is 25provided inside with holding strips (35) upon which the

sump casset 13) can be supported, which rovided with latetal su t strips,(34), and that the
neioit sistancd SeiarF iR IR (15 PP oo SR SIREL s ot B Bolae o fredt
35.A devige acasEgurgtingblemad 63 charactbag eddeflibetothshietdrmediate walls in the area of the
upper compartment (20) comprise overflow orifices (33). 5 36.A device according to any one of the

preceding claygns L to-d% GCIARRLPIZEGIR BIbR SyPoharsAERiiRUtF AR U SfuRpag;bgid is

associated at least with part of the’sumps (12), preferably with each sump (12). 37.A device according
to any one of the2Bldederadeslfiman average craftasipbgight.

29.A device according to any one of the preceding claims 26 to 28, characterized
in that on the lateral receptacle walls above the flow passages (30), drop catch

10 strips (31) extending inwardly are located.

30.A device according to any one of the preceding claims 25 to 29, characterized
in that the separating element (62) is composed of a porous and/or crosslinked

material.

31.A device according to any one of the preceding claims 11 to 30, characterized
15 in that several branch sockets (9) chargeable with a partial exhaust gas flow

are provided which immerse into a sump (12).

32.A device according to claim 31, characterized in that several sumps (12) are
provided into which each an associated branch socket (9) or an associated

group of branch sockets (9) is immersed.

20 33.A device according to any one of the preceding claims 11 to 32, characterized
in that sump cassettes (13) extending in longitudinal direction and/or transverse
direction of the receptacle (1) and divided into individual sumps (12) by

intermediate walls are provided.

34.A device according to claim 33, characterized in that the receptacle (1) is
25 provided inside with holding strips (35) upon which the sump cassettes (13) can
be supported, which are provided with lateral support strips (34), and that the
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10 by an assembly with at least one distribution pipe (7) communicating with the supply line (50) from
which several branch pipes formed by a branch socket (9) branch off towards the bottom and extend
into a sump (12). 38.A device according to claim 37, characterized in that several distribution pipes (7)
located in parallel side by side are provided, from which branch pipes 15 formed by a branch socket
(9) each and located side by side in a row in transverse direction extend towards the bottom 39.A
device according to claim 37 or 38, characterized in that the distribution pipe assembly comprising at
least one distribution pipe (7) is located in the receptacle (1). 20 40.A device according to any one of

the preceding claj . %]QK?E [ i the.rec is defi sure vessel.
41.A device acctgér@ﬁfgl(%l)é %ﬁ? (e)ne 0 tr%i]rgfgcclzée%ﬁgg F(tzlgl?lrwlgs1?%2%@ééhgrﬁ[gﬁ?gﬁﬁhqaﬁgg i
distribution pipeb@ peivgtedtpsdistgbution pipes (7) is and/or are located in the upper region of the
receptacle (1) below the exhaust gas outlet 25(3) extending towards the top. 42.A device according to

any one of thespregadipg alednriibl 1 Alaithaaderizecahrittiezefan asaelenaentdidrdermed as
a single or multiple layer network and/or grid or as a metal foam or plastic foam body. 43.A device

according to any/ 3t Bitfifeasracabiing LRRRICPIMRAA AR SRrRRN S§PHRITIAYE QES A dlement
(18) borders are supported on supporting strips (21) of the associated sump (12) and is held from the
top by m&ans of at least one bushing (23) fixable on the associated branch socket (9). 44.A device
according to at least one of the preceding claims 11 to 43, characterized in that an own sump (12) is

associated Wﬂ@.R%W@%@E&RﬁKﬁ%%@- AR ORdGsacEailinddrRt 1aag] 95e MdPschircedng

claims 11 to 44, characterized in that the’sumps (12? comprise upper overflow edges (28) and/ or a

drain hole (27) incthat @ sy ERbbERGRE BidhRat4REelYeebpEiERPMY iHavigviiagseerteRgRidensiet (4)
discharging towgisghg BRI sumps (12), preferably with each sump (12).

37.A device according to any one of the preceding claims 11 to 36, characterized
10 by an assembly with at least one distribution pipe (7) communicating with the
supply line (50) from which several branch pipes formed by a branch socket (9)

branch off towards the bottom and extend into a sump (12).

38.A device according to claim 37, characterized in that several distribution pipes
(7) located in parallel side by side are provided, from which branch pipes
15 formed by a branch socket (9) each and located side by side in a row in

transverse direction extend towards the bottom

39.A device according to claim 37 or 38, characterized in that the distribution
pipe assembly comprising at least one distribution pipe (7) is located in the

receptacle (1).

20 40.A device according to any one of the preceding claims 11 to 39, characterized

in that the receptacle (1) is defined as a pressure vessel.

41.A device according to any one of the preceding claims 11 to 40, characterized
in that the distribution pipe (7) and/or the distribution pipes (7) is and/or are
located in the upper region of the receptacle (1) below the exhaust gas outlet

25 (3) extending towards the top.
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15 46.A device according to at least one of the preceding claims 11 to 45, characterized in that the
receptacle (1) is integrated into an exhaust gas recirculation line (43) of a large engine provided with
an exhaust gas recirculation device, in particular a two stroke large Diesel engine. 47.A device
according to at least one of the preceding claims 11 to 45, 20characterized in that the receptacle (1) is
integrated into an exhaust pipe (44) of a large engine, in particular a two stroke large Diesel engine,
which opens out into the environment. 48.A device according to at least one of the preceding claims
11to 47, characterized in that a receptacle (1) is associated with an assembly of 25several

internal combysiopengines. iAypving acrouliaLBRLEAsE e ALt Rierpdinadaiahto 45

characterized in that several receptacles(1) are associated with one internal combustion engine. 50.A

device accordintitthat [bastesawivgtstepreckify isifmimerh as asindarac Uittt eV ubbed

exhaust gas is GsHIBHIRM S ERM &8I TEXRRF bRATIESEAAY RGN line (43) and at least an exhaust
pipe (44).

43.A device according to any one of the preceding claims 11 to 42, characterized
5 in that the retaining element (18) borders are supported on supporting strips
(21) of the associated sump (12) and is held from the top by means of at least

one bushing (23) fixable on the associated branch socket (9).

44 A device according to at least one of the preceding claims 11 to 43,
characterized in that an own sump (12) is associated with each branch socket
10 9).

45.A device according to at least one of the preceding claims 11 to 44,
characterized in that the sumps (12) comprise upper overflow edges (28) and/
or a drain hole (27) provided on the bottom, and that the receptacle (1) is
provided with a liquid outlet (4) discharging towards the bottom.

15 46.A device according to at least one of the preceding claims 11 to 45,
characterized in that the receptacle (1) is integrated into an exhaust gas
recirculation line (43) of a large engine provided with an exhaust gas

recirculation device, in particular a two stroke large Diesel engine.

47 .A device according to at least one of the preceding claims 11 to 45,
20 characterized in that the receptacle (1) is integrated into an exhaust pipe (44)
of a large engine, in particular a two stroke large Diesel engine, which opens

out into the environment.

48.A device according to at least one of the preceding claims 11 to 47,
characterized in that a receptacle (1) is associated with an assembly of

25 several internal combustion engines.

49.A device according to at least one of the preceding claims 11 to 48,
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characterized in that several receptacles (1) are associated with one internal

combustion engine.

50.A device according to at least one of the preceding claims 11 to 49,
characterized in that the scrubbed exhaust gas is distributed to at least an

5 exhaust gas recirculation line (43) and at least an exhaust pipe (44).
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