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of two or more diesel engines and a scrubber for
scrubbing flue gases of two or more diesel engines.
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veying the flue gases to said scrubbing means (3)
to be scrubbed in the same scrubbing process. The
different flue gas flows are arranged to be conveyed
in separate conduits (4) all the way to the scrubbing
means (3).
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1
3BING FLUE GAS FLOWS

METHOD AND SCRUBBER FOR SCRUI

FIELD OF THE INVENTION

[0001] The invention relates to a method of scrubbing a flue gas
flow of two or more diesel engines, in which method the flue gas flows are
conveyed to scrubbing means of a scrubber, and said flue gas flows are
scrubbed in said scrubbing means in the same scrubbing process.

[0002] The invention further relates to a scrubber for scrubbing a
flue gas flow of two or more diesel engines, said scrubber comprising scrub-
bing means for scrubbing the flue gases, and flow conduits for conveying the
flue gases to said scrubbing means to be scrubbed in the same scrubbing
process.

BACKGROUND OF THE INVENTION

[0003] The scrubbing of exhaust gases originating from energy pro-
duction, from different industrial processes and the like, is becoming an iIn-
creasingly important procedure because of the ever-tightening discharge stan-
dards. Such exhaust gases include, among others, flue gases generated as
the result of combustion.

[0004] Flue gas scrubbers known per se can be employed for
scrubbing flue gases. A flue gas scrubber is a cleaning device that separates
impurities from the flue gases by the wet method. A flue gas scrubber com-
prises not only an actual flue gas scrubbing part, but also often also a droplet
separator. Let it be mentioned that hereinafter a flue gas scrubber will referred
to as “scrubber” in the present description.

[0005] Power stations are known that comprise a plurality of differ-
ent flue gas sources. An example of such a station is a diesel power station
comprising a plurality of engines operating by the diesel principle. A diesel
power station may produce energy for instance for the needs of an industrial
establishment or a community. In such power stations, the aim in most cases
is to scrub the flue gases of several different engines, preferably all the en-
gines of the power station, in one flue gas scrubber. This being so, the flue
gases are conveyed from each engine along special flue gas conduits to an
inlet connection, wherein the flue gas flows come into contact with each other.
The gathered flue gases are conveyed from the inlet connection to the actual
scrubbing process in the scrubber. Figures 1a to 1¢ show such a scrubber.

[0006] A problem in the above-described arrangement is that when
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the number of engines and conduits is large, the inlet connection becomes
considerably large, larger than would be necessary in view of flow dimension-
ing. The width of the inlet connection may be even larger than the width of the
nart of the scrubber containing the actual scrubbing means. It is naturally diffi-
cult to place such an inlet connection in such a manner that it does not cause
lack of space around the scrubber.

[0007] A further problem is that because of the large flow surface
area of the inlet connection the flow rate of the flue gas may remain so low in
partial loading situations that the inlet connection is rapidly soiled. This short-
ens the service intervals of the scrubber thus causing extra costs.

[0008] When a power station comprises a plurality of diesel en-
gines, typically at least one of said diesel engines is out of use by turns, for
example during service. The flue gas conduit of said diesel engine is closed
with a damper, so that flue gas originating from the other engines would not
flow into said engine. If this happened, uncontrollable turbulent flows may be
caused in the gas flow at the inlet connection. Turbulent flows may cause back
flow from the side of the actual scrubber to the inlet connection. The back flow
contains chemicals used in the scrubbing process of the scrubber, which are
strongly corroding and spread out to the inner surfaces of the inlet connection.
The inlet connection must therefore be made from a special material resistant
to said chemicals, or at least its inner surface must be coated with such a ma-
terial. Typically, feasible materials are extremely expensive. In adaition, the
processing thereof, welding, for example, is demanding and expensive. A large
inlet connection requires a significant amount of said special materials, which
makes said structure very expensive. A further problem is that the structure of
a large inlet connection has to be reinforced with various heavy reinforce-
ments, for instance large carrier beams, in order for its structure io become
sufficiently rigid. Numerous reinforcements are not only expensive but they
also complicate the fastening of insulators and other corresponding sfructures
to the inlet connection. Should the scrubber be built on a seismic zone, the
protective coefficients of the structures further increase the size of the rein-
forcements required.

[0009] The effect of fatiguing loads caused by operating vibrations
and pressure shocks, which are typical of diesel engines, is difficult to foresee
in a large input connection, particularly with a plurality of engines connected
thereto. Furthermore, the movements and flexibilities, which are within allowed
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limits per se, caused by said vibrations, are large, which in its turn complicates
the design of the inlet connection and the structures associated therewith. Still
further, if an emergency cooling pipework is used, a reliable support and fas-
tening thereof is difficult in an inlet connection making large movements. A fur-
ther problem is that the dampers have to be adapted tightly to the inlet connec-
tion, which makes them difficult to service.

" BRIEF DESCRIPTION OF THE INVENTION

[0010] The object of the present invention is to provide a new and
improved method and scrubber for avoiding the abovementioned problems.

[0011] The method of the invention is characterized by conveying
said flue gas flows separately from each other all the way to said scrubbing
means.

[0012] The scrubber of the invention is further characterized in that
the different flue gas flows are arranged to be conveyed in separate flow con-
duits all the way to the scrubbing means.

[0013] An advantage of the invention is that the fatiguing forces that
the joint between the opening of the scrubber housing and an individual con-
duit fastened thereto is subjected {o are so small that it can be reinforced with
very slight reinforcement structures, in some cases no reinforcement structures
are necessarily required at all. This lowers the manufacturing costs of the
scrubber. In addition, the shape of the conduits can led round all the way to the
scrubber housing. A round conduit is also extremely resistant to vibrations.

[0014] A further advantage is that if one or more separate conduits
are closed, the gas flow in other inlet conduits is not disturbed and harmful tur-
bulent flows or back flows cannot therefore be generated. This enables for in-
stance a significant reduction in the use of special materials in flow conduits
and a reduction in the manufacturing costs of the flow conduits and the scrub-
ber. For example, savings of at least 50%, in some cases even more than 75%
can be reached in the amount of lining material.

[0015] A still further advantage is that the dampers can be placed
more easily than previously in such a manner that service spaces of a suffi-
cient size can be arranged for them. In addition, all dampers can be identical,
which reduces their manufacturing costs and simplifies the construction ana
service of the scrubber.
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BRIEF DESCRIPTION OF THE FIGURES

[0016] The invention will be described in more detail in the attached
drawings, in which

Figure 1a schematically shows a prior art scrubber as a perspective
view,

Figure 1b shows the scrubber of Figure 1a as a second perspective
view,

Figure 1¢c shows a top view of the scrubber of Figure 1a,

Figure 2a schematically shows a scrubber of the invention as a per-
spective view,

Figure 2b shows the scrubber of Figure 2a as a second perspective
vView,

Figure 2¢ shows a top view of the scrubber of Figure 2a, and

Figure 3 schematically shows a top view of another scrubber of the
iInvention.

[0017] In the figures, the invention is shown in a simplified manner
for the sake of clarity. In the figures, like parts are denoted with the same ref-
erence numerals.

DETAILED DESCRIPTION OF THE INVENTION

[6018] Figure 1a schematicaily shows a prior art scrubber as a per-
spective view, Figure 1b shows the same scrubber as a second perspective
view, and Figure 1c shows a top view of the scrubber.

[0019] Scrubbing means 3 for scrubbing gases are arranged inside
the outer housing 2 of the scrubber 1. The figures do not show the scrubbing
means 3. The flue gases to be scrubbed are conveyed {o the scrubber 1 along
five flow conduits 4. A first end of each flow conduit 4 is connected {o a sepa-
rate diesel engine, which means that the flue gas to be scrubbed originates
from five diesel engines. Let it be mentioned that the figures do not show the
first end, but the conduits 4 are shown cut off.

[0020] Second ends of the flow conduits 4 are connected to an inlet
connection 5, wherein the gases conveyed along the different flow conduits 4
are mixed with each other. From the inlet connection 5, the gases are con-
veved to be scrubbed by the scrubbing means of the scrubber 1.

[0021] As the figure shows, the inlet connection 5 is extremely
large, and takes up a considerable amount of space around the scrubber 1. In
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the embodiment of Figures 1a to 1c¢, the width of the inlet connection 5 is in the
same order as that of the diameter of the actual scrubber housing 2. The
weight of the inlet connection 5 is also considerably high. Accordingly, it has to
be supported with rigidifying structures 6 that increase the manufacturing costs
of the scrubber 1. Other disadvantages and problems associated with the inlet
connection 5 were presented previously in the present description.

' [0022] Figure 2a schematically shows a scrubber of the invention as
a perspective view, Figure 2b shown the scrubber of Figure 2a as a second
perspective view, and Figure 2¢ showing a top view of the same scrubber.

[0023] The scrubber 1 of the invention comprises a housing 2, Iin-
side of which are arranged scrubbing means 3 required by the scrubbing proc-
ess to be implemented in the scrubber 1, i.e. the space, means and devices
required by the scrubbing process. Let it be mentioned that the figures do now
show the scrubbing means 3. The scrubbing process of the scrubber 1 can be
based for instance on the spray cleaning principle or the packed bed principle,
a combination thereof or any other scrubbing principle for diesel flue gases
known per se. In addition, the scrubber 1 may comprise a droplet separator
unit to which the flue gas, flown through the scrubbing means, is conveyed.

[0024] Said principles and the scrubbers based thereon are well
known per se to a person skilled in the art, and are thus not dealt with in more
detall herein.

[0025] Flue gases from seven diesel engines are conveyed {o the
scrubber 1 shown in Figures 2a to 2c. Let it be mentioned that said engines
are not shown in the figures. Each engine is connected to the scrubber 1 with a
separate flow conduit 4, the number of flow conduits 4 thus being seven.

[0026] The flow conduit 4 serves to convey the flue gases of the
engine to be scrubbed in the scrubber 1. Each flow conduit 4 is fastened via its
inlet connection 7 to the housing 2 of the scrubber. This being the procedure, a
heavy inlet connection for collecting the flue gases from the different flow con-
duits and causing the above-described problems is not required at all. The flue
gases flowing in the flow conduits 4 come into contact with each other only in
the actual scrubbing means 3 and in the scrubbing process implemented
therewith. The flue gases are scrubbed in the same scrubbing process, i.e. the
flue gases conveyed along the different flow conduits 4 to the inside of the
housing 2 are scrubbed, more or less mixed with each other, with the same
scrubbing means 3.
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[0027] The inlet connection 7 between an individual flow conduit 4
and the housing 2 is subjected to quite slight stresses, thanks to which the inlet
connection does not necessarily have to be reinforced at all with reinforcement
structures; and should reinforcement structures be required, they are at most
very lightweight. Since the stresses the inlet connection 7 between an individ-
ual flow conduit 4 and the housing 2 is subjected to are relatively simple to fina
out, the shape and strength of the reinforcement structures required can be
accurately specified.

- [0028] The flow conduits 4 are round up to the housing 2, thanks to
which they endure vibrations and pressure impacts extremely well.

[0029] The end of the flow conduit 4 is provided with an expander
cone 8 for slowing down the flow rate of the flue gas. The flow rate in the flow
conduit 4 is preferably 20 to 30 m/s, whereas the flow rate in the inlet connec-
tion 7 is preferably 12 to 15 m/s. However, the expander cone 8 Is not neces-
sary, in other words, if need be, the flow conduit 4 can have a constant cross-
sectional area up to the housing 2. Separate flow conduits 4 can be dimen-
sioned for optimal flowing along their entire length from the engine up to the
housing 2. Should one or even more flow conduits 4 be closed, this does not
cause harmful turbulent flows or back flows caused thereby.

[0030] The shape of the housing 2 of the scrubber shown in Figures
2a to 2c¢ is a round circular cylinder. The longitudinal symmetry axis of the cyl-
inder is denoted with reference marking C. Each flow conduit 4 is arranged In
the housing 2 with its tail end directed towards said symmetry axis C. This be-
ing so, the flue gas coming from the flow conduit 4 flows towards the symmetry
axis C of the housing 2 and the scrubbing means arranged therein. Directed in
this manner, the flue gas spreads as evenly as possible into the scrubbing
means, which enhances the efficient and optimally economic scrubbing of the
flue gases.

[0031] Depending on the application, the flow conduits 4 may be
connected to the housing 1 of the scrubber either in the direction of the hori-

zontal plane or directed either upwards or downwards from the horizontal
plane.

[0032] The flow conduits 4 are fastened to the housing 2 either fix-
edly, for instance by welding, or detachably, for instance by bolt fastening, or in
another manner known per se.

[0033] The flow conduits 4 convey the flue gases to be scrubbed to
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the scrubber 1 and the scrubbing means contained thereby to approximately
the same height. In this way, the same scrubbing process is directed to the
flow gas conveyed along each flow conduit 4. The flow conduits 4 can naturally
be placed in another manner. It is essential in the placement of the flow con-
duits 4 that sufficient scrubbing is directed to the flue gas conveyed along each
flow conduit 4.

[0034] The cross-sections of the flow conduits 4 are identical, i.e.
the shape and dimensions of their cross-sections are identical, which simplifies
the manufacture and service of the flow conduits 4.

[0035] Dampers can be arranged in the flow conduits 4. All dampers
are preferably identical, thanks to which their manufacture, service and possi-
ble replacement show no differences; instead, all said measures take place at
least essentially in the same way.

[0036] The flow conduits 4 are arranged in the housing 2 In such a
manner that sufficiently space is reserved around them for instance for servic-
ing the dampers. The flow conduits 4 are not led to the same inlet connection,
in which they would have to be arranged tightly adjacent to each other.

[0037] The number of diesel engines, and also that of flow conduits
4 connected to the scrubber 1, depends on the application in question, and
therefore said numbers can naturally be different from what is shown in Fig-
ures 2a to Zc.

[0038] Figure 3 shows a schematic top view of a second scrubber
according to the invention.

[0039] Separate flow conduits 4 convey flue gas to be scrubbed
from the diesel engines to the scrubber 1. The number of flow conduits 4 is
four in this embodiment of the scrubber. The gases conveyed by the flow con-
duits 4 are not mixed until in the actual scrubber 1.

[0040] The inlet connections 7 of the flow conduits 4 are arranged
around the circumference of the housing 2 in such a manner that they are ar-
ranged also on opposite sides of the housing 2 relative to each other. Ar-
ranged in this manner, maximally space is provided around each flow conduit
4, making the service of dampers, for instance, particularly easy and conven-
ient. Let it be mentioned in this connection that the cross-section of the hous-
ing 2 of the scrubber does not necessarily have to be a round cylinder, but its
cross-section can also be square, for example.

[0041] Since the inlet connections 7 of the flow conaduits can be ar-
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ranged freely around the housing 2 of the scrubber, placement of the flow con-

duits 4 is easier than previously even in a confined environment.
10042] The drawings and the related description are intended only

to illustrate the inventive idea. The details of the invention can vary within the

scope of the claims.
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CLAIMS
1. A method of scrubbing a flue gas flow of two or more diesel engines, in which
method

the flue gas flows are conveyed to scrubbing means of a scrubber, and

said flue gas flows are scrubbed in said scrubbing means in the same scrubbing
process,

characterized by conveying said flue gas flows separately from each other all the
way to said scrubbing means.

2. A method as claimed in claim 1, characterized in that an operating principle of

the scrubber being a spray scrubber, a packed bed scrubber or a combination thereof.

3. A method as claimed in claim 1 or 2, characterized in that the scrubber
comprises a scrubber housing having a symmetry axis, and by arranging a flow conduit

in the housing such that its tail end is directed towards said symmetry axis.

4, A scrubber for scrubbing a flue gas flow of two or more diesel engines, said
scrubber comprising

scrubbing means for scrubbing the flue gases, and
flow conduits for conveying the flue gases to said scrubbing means to be

scrubbed in the same scrubbing process, characterized in that
the different flue gas flows are arranged to be conveyed in separate flow conduits

all the way to the scrubbing means.

5. A scrubber as claimed in claim 4, characterized in that the cross-sections of the

flow conduits are round.
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6. A scrubber as claimed in claim 4 or 5, characterized in that the flow conduits
have identical cross-sections.
7. A scrubber as claimed in any one of claim 4 to 6, characterized in that an

operating principle of the scrubber is a spray scrubber, a packed bed scrubber or a
combination thereof.

8. A scrubber as claimed in any one of claims 4 to 7, characterized in that the
scrubber comprises a scrubber housing that is shaped cylindrical and has a symmetry

axis, and that the flow conduit is arranged in the housing such that its tail end is directed
towards said symmetry axis.
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