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DESCRIPTION

FIELD OF THE INVENTION, AND PRIOR ART

[0001] The present invention relates to an arrangement according to the preamble of claim 1
for introducing a liquid medium, e.g. urea, into exhaust gases from a combustion engine.

[0002] To meet prevailing exhaust cleaning requirements, today's motor vehicles are usually
provided with a catalyst in the exhaust line to effect catalytic conversion of environmentally
hazardous constituents of the exhaust gases to environmentally less hazardous substances. A
method, which has been employed for achieving effective catalytic conversion, is based on
injecting a reducing agent into the exhaust gases upstream of the catalyst. A reductive
substance, which forms part of, or is formed by, the reducing agent is carried by the exhaust
gases into the catalyst and is adsorbed on active seats in the catalyst, resulting in
accumulation of the reductive substance in the catalyst. The accumulated reductive substance
may then react with and thereby convert an exhaust substance to a substance with less
environmental impact. Such a reduction catalyst may for example be of SCR (selective catalytic
reduction) type. This type of catalyst is hereinafter called SCR catalyst. An SCR catalyst
reduces NOy in the exhaust gases. In the case of an SCR catalyst, a reducing agent in the

form of urea is usually injected into the exhaust gases upstream of the catalyst. The injection of
urea into the exhaust gases results in the formation of ammonia, which then serves as the
reductive substance, which assists the catalytic conversion in the SCR catalyst. The ammonia
accumulates in the catalyst by being adsorbed on active seats in the catalyst, and NO, present

in the exhaust gases is converted to nitrogen gas and water when it is brought into contact in
the catalyst with accumulated ammonia on the active seats in the catalyst.

[0003] When urea is used as reducing agent, it is injected into the exhaust line in the form of a
liquid urea solution via an injection means. The injection means comprises a nozzle via which
the urea solution is injected under pressure into the injection means in the form of a finely
divided spray. In many operating states of a diesel engine, the exhaust gases will be at a high
enough temperature to be able to vaporise the urea solution so that ammonia is formed. It is
difficult, however, to avoid part of the urea solution supplied coming into contact with and
becoming attached to the internal wall surface of the exhaust line in an unvaporised state.
When a combustion engine is run in a uniform way for a period of time, i.e. during steady-state
operating conditions, no appreciable variations in the exhaust flow occur and the urea solution
injected into the exhaust gases will therefore encounter substantially the same region of the
exhaust line throughout said period of time. The relatively cool urea solution may cause local
lowering of the temperature in that region of the exhaust line to below 100°C, which may lead
to the formation in that region of a film of urea solution which is then entrained by the exhaust
flow. When this film has moved a certain distance in the exhaust line, the water in the urea
solution will boil away under the influence of the hot exhaust gases.
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[0004] Solid urea will remain and be slowly vaporised by the heat in the exhaust line. If the
supply of solid urea is greater than the vaporisation, solid urea will accumulate in the exhaust
line. If the resulting layer of urea becomes thick enough, the urea and its decomposition
products will react with one another to form urea-based primitive polymers known as urea
lumps. Such urea lumps may over time block an exhaust line.

[0005] An arrangement according to the preamble of claim 1 is already known from DE
102009036511 A1. FR 2945576 A1 shows an arrangement for introducing a reducing agent
into an exhaust stream where flanges extends into a tubular exhaust passage.

OBJECT OF THE INVENTION

[0006] The object of the present invention is to propose an arrangement of the type indicated
above which affords better potential for ensuring good vaporisation of reducing agent injected.

SUMMARY OF THE INVENTION

[0007] According to the present invention, said object is achieved by means of an
arrangement, which presents the features defined in claim 1.

[0008] The arrangement according to the invention comprises

« a mixing chamber which is intended to have exhaust gases flow through it and which has
at its downstream end an endwall of thermally conductive material which serves as an
end surface of the mixing chamber,

= an injection means for injecting the liquid medium in spray form into the mixing chamber
or into exhaust gases which are led into the mixing chamber,

* an exhaust passage which is adjacent to the mixing chamber, is intended to have
exhaust gases flow through it and is delineated from the mixing chamber by said
endwall, and

» heat flanges of thermally conductive material situated on at least part of said endwall on
the side of the endwall which faces towards said exhaust passage, which flanges extend
into the exhaust passage and are adapted to absorbing heat from exhaust gases which
flow through the exhaust passage and to giving off this heat to the endwall.

The exhaust gases, which flow through the exhaust passage, will give off heat to the endwall,
the inside of which serves as an internal wall surface of the mixing chamber. This has a result
of counteracting a cooling of this internal wall surface of the mixing chamber and consequently
tending to prevent injected medium from becoming attached to this internal wall surface
without being vaporised. The heat flanges extending from the endwall into the exhaust
passage provide assurance of effective transfer of heat to the endwall from the exhaust gases,
which pass through the exhaust passage.
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[0009] An embodiment of the invention is characterised

 in that said exhaust passage is connected to a tubular duct portion of an exhaust duct
which is adapted to leading exhaust gases to the exhaust passage, which duct portion is
delineated in inward radial directions by a tubular inner wall which is connected to said
endwall, and

« that at least some of said heat flanges are provided with flange portions, which extend
into said tubular duct portion. Providing the heat flanges with flange portions, which
extend into the tubular duct portion makes it possible for the heat flanges to have a
relatively large heat-absorbing surface.

[0010] According to another embodiment of the invention, said flange portions are situated at
distances from said tubular inner wall. The flange portions extending into the tubular duct
portion are thus prevented from giving off heat to the tubular inner wall of this duct portion, so
that the heat absorbed by these flange portions can instead be led on to the mixing chamber's
endwall for effective transfer of heat to the latter.

[0011] Other advantageous features of the arrangement according to the invention are
indicated by the independent claims and the description set out below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The invention is described below in more detail on the basis of embodiment examples
with reference to the attached drawings, in which

Fig. 1
is a schematic longitudinal section through an arrangement according to a first
embodiment of the present invention,
Fig. 2
is a view along the line II-Il in Fig. 1,
Fig. 3
is a perspective view of constituent parts of the arrangement according to Fig. 1,
Fig. 4
is a schematic longitudinal section through an arrangement according to a second
embodiment of the present invention,
Fig. 5
is a view along the line V-V in Fig. 4, and
Fig. 6
is a perspective view of constituent parts of the arrangement according to Fig. 4.
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DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0013] Figs. 1-6 illustrate an arrangement 1 according to two different embodiments of the
present invention for introducing a liquid medium into exhaust gases from a combustion
engine. The arrangement may for example be situated in an exhaust line upstream of an SCR
catalyst in order to introduce a liquid reducing agent in the form of urea or ammonia into the
exhaust line upstream of the SCR catalyst, or be situated in an exhaust post-treatment device
in order to introduce a liquid reducing agent in the form of urea or ammonia upstream of an
SCR catalyst which forms part of the exhaust post-treatment device.

[0014] The arrangement 1 comprises a mixing chamber 3 intended to receive exhaust gases
from a combustion engine and lead them towards an exhaust post-treatment unit, e.g. in the
form of an SCR catalyst. The mixing chamber 3 is thus intended to have exhaust gases flow
through it. The mixing chamber has an upstream end 4 and a downstream end 5. The mixing
chamber is delineated in the axial direction by an endwall 7 at its downstream end 5. The
mixing chamber is further delineated in radial directions by a tubular wall 6, which extends
between the injection chamber's upstream end 4 and downstream end 5. The mixing chamber
has an inlet 8 to receive exhaust gases at its upstream end and an outlet 9 to release exhaust
gases at its downstream end. The outlet 9 is situated at the end of the tubular wall 6 between
this tubular wall 6 and the periphery of the endwall 7. The outlet 9 is with advantage annular
and adapted to extending round the mixing chamber's centreline 10. The inlet 8 is likewise with
advantage annular and adapted to extending round the mixing chamber's centreline 10.

[0015] In the embodiments depicted, the endwall 7 is provided with a middle portion 7a and
an annular edge portion 7b which surrounds the middle portion. The side of the middle portion
7a which faces towards the mixing chamber 3 is with advantage of convex shape as illustrated
in Figs. 1 and 4. The side of the endwall's edge portion 7b which faces towards the mixing
chamber 3 serves as a guide surface 11 which is rounded to guide the exhaust gases flowing
towards the endwall 7 to flow towards the mixing chamber's outlet 9 by reversal of their
direction of flow.

[0016] An injection means 12 for injecting the liquid medium is situated at the centre of the
mixing chamber's upstream end 4 to inject the liquid medium towards the mixing chamber's
downstream end 5. The injection means 12, which may for example comprise an injection
nozzle, is adapted to injecting the liquid medium into the mixing chamber 3 in finely divided
spray form under pressure.

[0017] The arrangement 1 further comprises an exhaust passage 13 situated adjacent to and
downstream of the mixing chamber 3. This exhaust passage is intended to have exhaust
gases flow through it and is delineated from the mixing chamber by the aforesaid endwall 7.
Heat flanges 14 of thermally conductive material are provided on at least part of the side of the
endwall 7, which faces towards said exhaust passage 13. These heat flanges are in heat-
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transferring contact with the endwall 7. They extend into the exhaust passage 13 and are
adapted to absorbing heat from exhaust gases which flow through the exhaust passage and to
giving off this heat to the endwall 7 to warm its surfaces which face in towards the mixing
chamber. The endwall 7 and the heat flanges 14 are with advantage made of metal material
with good thermal conductivity. In the embodiments depicted, the heat flanges abut against the
endwall's annular edge portion 7b, whereas the middle portion 7a is free from heat flanges.
The flanges are distributed in the circumferential direction of the endwall's annular edge
portion 7b. In the embodiment depicted in Figs. 1-3, they extend in the endwall's radial
direction. The exhaust passage 13 is surrounded by a tubular wall 15 and the heat flanges 14
are spaced from this tubular wall 15 to avoid conducting heat to it.

[0018] In the embodiments depicted, the mixing chamber 3 is connected to the exhaust
passage 13 via an exhaust duct 16, which has an annular inlet 17 to receive exhaust gases
from the mixing chamber, and an outlet 18 leading to the exhaust passage's upper end to
deliver exhaust gases to the exhaust passage. The exhaust duct outlet 18 is annular and
extends round the endwall's edge portion 7b. The exhaust duct comprises a first duct portion
16a which is annular in cross-section and which has the exhaust duct inlet 17 situated at its
upstream end. The exhaust duct comprises also a second duct portion 16b which is annular in
cross-section and situated downstream of the first duct portion 16a. The exhaust duct outlet 18
is situated at the downstream end of this second duct portion 16b. The first duct portion 16a
surrounds and is concentric with the mixing chamber. The second duct portion 16b surrounds
and is concentric with the first duct portion 16a. The second duct portion 16b is connected to
the first duct portion 16a via a flow reversal portion 16¢ which is part of the exhaust duct and
which is adapted to reversing the direction of flow of the exhaust gases flowing through the
exhaust duct so that they are caused to flow through the second duct portion 16b in a direction
opposite to that of their flow in the first duct portion 16a. In the first duct portion 16a, the
exhaust gases flow in a direction opposite to that of their flow in the mixing chamber.

[0019] The mixing chamber is delineated from the exhaust duct's first duct portion 16a by the
aforesaid tubular wall 6. The first duct portion 16a of the exhaust duct extends on the outside
of this tubular wall. The first and second duct portions 16a, 16b of the exhaust duct are
themselves delineated from one another by a tubular separating wall 19, which is situated
externally to said wall 6 and serves as an inner wall of the second duct portion 16b. The
second duct portion 16b is delineated in radial directions by a tubular wall 20 situated
externally about the separating wall 19 and serving as an outer wall of the second duct portion
16b. The separating wall 19 is connected to the endwall's edge portion 7b, whereas the tubular
wall 20 is connected to the aforesaid tubular wall 15 of the exhaust passage 13.

[0020] The spray of liquid medium injected into the mixing chamber 3 via the injection means
12 comes into contact in the mixing chamber with exhaust gases which flow into the chamber
via its inlet 8 in a substantially symmetrically flow round this spray. The exhaust gases flowing
into the mixing chamber carry the liquid medium with them downstream in the mixing chamber.
During its movement downstream in the mixing chamber, the liquid medium spreads out into
the exhaust gases and part of it is vaporised by their heat. Liquid medium, which does not
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vaporise while moving through the mixing chamber, reaches the endwall 7 at the chamber's
downstream end 5. The liquid medium, which reaches this endwall 7, will be vaporised by the
hot exhaust gases. From the mixing chamber the exhaust gases proceed via the exhaust duct
16 to the exhaust passage 13. When entering the exhaust passage, they flow along and give
off heat to the heat flanges 14. The flanges pass this heat on to the endwall 7.

[0021] In the embodiment depicted in Figs. 1-3, the heat flanges are provided with flange
portions 14a, which extend into the aforesaid second duct portion 16b of the exhaust duct.
These flange portions extend in the longitudinal direction of the second duct portion 16b. They
are situated between the tubular inner wall 19 and the tubular outer wall 20 of the second duct
portion 16b and are spaced from both the inner wall 19 and the outer wall 20 to avoid
conducting heat to them. The heat flanges 14 are thus not in heat-transferring contact with the
tubular walls 19, 20 of the second duct portion 16b, but only with the endwall 7.

[0022] The arrangement according to the invention is particularly intended for use in a heavy
motor vehicle, e.g. a bus, a tractor vehicle or a truck.

[0023] The invention is of course in no way restricted to the embodiments described above,
since many possibilities for modifications thereof are likely to be obvious to one skilled in the art
without having to deviate from the invention's basic concept such as defined in the attached
claims.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

o DEIQZ002036511A1 [G008]
o FRZ2945B575A1 [0008]
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Patentkrav

1. Anordning til at indfgre et flydende medium, f.eks. urinstof, i

udstgdningsgasser fra en forbraandingsmotor, hvilken anordning (1) omfatter:

5 - et blandingskammer (3), der er beregnet til at have udstgdningsgasser
stremme igennem det og hvilket har ved sin nedstrgmsende (5) en
endeveaeg (7) af termisk ledende materiale, der fungerer som en endeflade
af blandingskammeret (3),

- et indsprgjtningsorgan (12) til at indsprgijte det flydende medium pa
10 forstgvet form i blandingskammeret (3) eller ind i udstgdningsgasser, der
ledes ind i blandingskammeret (3),

- en udstgdningspassage, der er tilstgdende blandingskammeret (3), og der
er beregnet til at have udstgdningsgasser stramme igennem det og er
afgraenset fra blandingskammeret (3) af endevasggen (7), kendetegnet

15 ved at varmeflanger (14) af termisk ledende materiale situeret p& mindst
en del af siden af endevaeggen (7), der vender mod udstgdningspassagen
(13), straekker sig ind i udstgdningspassagen (13) og er indrettet til at
absorbere varme fra udstgdningsgasser, der strammer igennem
udstgdningspassagen og til at afgive denne varme til endevaeggen (7), at

20 udstgdningspassagen (13) er forbundet til en rgrformet kanaldel (16b) af
en udstgdningskanal (16), der er indrettet til at lede udstgdningsgasser til
udstgdningspassagen (13), hvilken rgrformet kanaldel (16b) er afgraenset i
radiale retninger indad af en rgrformet indre veeg (19), der er forbundet til
endeveaeggen (7), og at mindst nogle af varmeflangerne (14) er forsynet

25 med flangedele (14a), der streekker sig ind i den rgrformede kanaldel
(16b).

2. Anordning ifglge krav 1, kendetegnet ved at udstgdningspassagen (13) er
30 omgivet af en rgrformet vaag (15), hvor varmeflangerne (14) er situeret med en

afstand fra denne rgrformede vaeg (15).
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3. Anordning ifglge krav 1 eller 2, kendetegnet ved at flangedelene (14a) er

situeret med en afstand fra den rgrformede indre vaeg (19).

4. Anordning ifglge krav 1 eller 3, kendetegnet ved at den rgrformede kanaldel
(16b) er afgraenset i radiale retninger udad af en rgrformet ydre veeg (20) situeret
eksternt omkring den rgrformede indre vasg (19), hvor flangedelene (14a) er
situeret mellem den rgrformede indre vaeg (19) og den rgrformede ydre veeg (20)

og med en afstand fra den rgrformede ydre vaeg (20).

5. Anordning ifglge krav 4 i kombination med krav 2, kendetegnet ved at den
rgrformede ydre vaeg (20) af den rgrformede kanaldel (16b) er forbundet til den
rgrformede vaeg (15) af udstgdningspassagen (13).

6. Anordning ifglge et hvilket som helst af kravene 1-5, kendetegnet ved at
varmeflangerne (14) er situeret pa en ringformet del (7b) af endevasggen (7) og
er fordelt i den periferiske retning af den ringformede del (7b).

7. Anordning ifglge et hvilket som helst af kravene 1-6, kendetegnet ved at

udstgdningspassagen (13) er situeret nedstrgms af blandingskammeret (3).

8. Anordning ifglge et hvilket som helst af kravene 1-7, kendetegnet ved at
indsprgjtningsorganet (12) er situeret i midten af blandingskammerets
opstramsende (4) og er indrettet til at indsprgjte det flydende medium mod
blandingskammerets nedstrgmsende (5).

9. Anordning ifglge et hvilket som helst af kravene 1-8, kendetegnet ved at

endeveaeggen (7) og varmeflangerne (14) er lavet af metal.
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