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(57) Abstract: According to the present invention a method and an exhaust treatment system (350) are provided for treatment of an
exhaust stream (303), which results from a combustion in a combustion engine (301 ) and comprises nitrogen oxides NOx. The meth-
od comprises a first supply (210) of a first additive into the exhaust stream (303), which is used at a first impact (220) on a first
amount of nitrogen oxides NOj ; reaching a first device (331), arranged to impact the first amount of nitrogen oxides NOy ;. The
method also comprises a second supply (230) of a second additive in the exhaust stream (303), which is used at a second impact
(240) on a second amount of nitrogen oxides NOj , reaching a second device (332), arranged to impact the second amount of nitro-
gen oxides NOx 2. According to the present invention, at least one of the first supply (210) and the second supply (230) is controlled,
based on a total ability for the first device (331) to provide the first impact (220), and for the second device (332) to provide the
second impact (240), so that a required total impact on the nitrogen oxides NOy in the exhaust stream (303) is provided by the ex-
haust treatment system (350).
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METHOD AND SYSTEM FOR CONTROLLING NITROGEN OXIDE EMISSIONS
FROM A COMBUSTION ENGINE

Technical field

The present invention relates to a method for treatment

. of an

exhaust stream according to the preamble of claim 1. The

present invention also relates to an

computer program product, which impl

to the inven
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The following background description constitutes a descriptic
of the background to the present inventiocon

necessarily constitute pricr art.

in connection with increased government interests concerning

and regulations reg

engines have been drafted in many jurisdictions.

v exhaust treatment system

1, and thus nesed not

and air guality, primarily in urban areas, emission

rdiis ng emissicons from combustion

Such emission standards often consist of requirements defining
acceptable limits of ons from combustion engines
in, for example, vehicles. For example, emissicn levels of
nitrogen oxides NO,, hydrocarbons CiH,, carbon monoxide CO and
particles PM are often regulated by such standards for most
types of vehicles. Vehicles equipped with combustion engines

typicalliy give rise to such emissicns in varyving degrees, In

this document, the invention will be described mainly for its

application in vehicles. Howeve the invention may be used

3

ubstantially all applications where combustion engines are

(4
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ed, for examplie 1in vessels such as ships or

~
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elicopters, wherein regulations and standards for

such applicaticns limit emissicns freom the combustion engines.

Ty - N N e sy e P N N I . +
In an effort te comply with these emission standards, the

exhausts caused by the combustion of the combustion engine are

A commcen way of treating exhausts from a combustion engine
consists of a so-called catalytic purification process, which

iz why wvehicles eqguipped with a combustion engine usually

suitable depending on for examg

combustion conc 2o,

combustion strategies and/or fuel types which are used in the
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vehicles, and/or the types of compounds in the

0 be purified. In relation to at least nitrous gases

i5 {(nitrogen monoxide, nitr dioxide), referred to below as

nitrogen ozxides NO,, vehic often comprise a catalyst,
wherein an additive is suppiied to the ezhaust stream

combustion in the combustion engine, in
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order to reduce nitrogen oxides NO,, primarily to nitrogen gas

20 and aquecus vapour. This is described in more detail below.

SCR (Selective Catalytic Reduction) catalysts are a commonly

I
!

type of reducticn, primariliy

fa—
)

for heavy goods vehicles. SCR catalysts usually use ammonia

NH-, or a composition from which ammonia may be

3
J

reduce the amount of
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nitrogen oxides NO, The additive is injected

intoe the exhaust stream resulting from the combustion engir
upstream of the catalyst. The additive added to the catalyst

is adscrbed (stored) i in the form of ammonia

3

30 NH:, so that a redox-reaction may occur between nitrogen coxides

&)

the additive.,

NGO, in the exhausts and ammonia NHs avallabl
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A modern combustion engine iz a zystem where there 1z

impact between engine and the

there is a correlation

N . = Ty = . ey 7y e - ~ x4 N A - TS NP, R
between the exhaust treatment system’s ability Lo reduce

¢

nitrogen oxides NOx and the fuel efficiency of the combustion

combustion engine, there is a correlation

2

wey/total efficiency and the

between the

NO, produced by it. This correlation specifles
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between nitrogen oxides NOx produced and fuel efficiency, in
other words an engine that is permitted to emit more nitrogen

e induced Lo consume less fuel by way of, for

oxides NO, 1w

example, a of the injection timing,

which may vield a higher combustion efficiency. Similariy,

thers i1is often a negative correlation between a produced

particle mass PM and the fuel efficiency, meaning that an

increased emission of particle
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connected with an 1ncreased fuel consumpticn. This correlatiocn

T0o the widespread use ¢f exhaust treatment
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systems comprising an SCR-catalyst, where the intention is the

optimisation

recgarding fuel consumption and

)

o ' i £ b Y PR, [ PR T : T oer . ey vy y -
emission of les owards a relatively larger amount of
J 7 e - N £ \ N N Pt
produced. A reduction of these nitrogen

is then carried cut in the exhaust treatment system,

may also comprise an SCR catalyst. Through an

integrated approach in the design of the engine and exhaust

(o]

treatment svete whara
realiment system, wiiere

engine and exhaust treatment

crefore be

complement. each other, a efficiency may tl

achieved Jjointly with low emissions of both particles PM as

waell as nitrogen ozides NOy.



-
(@]

3

[

WO 2015/130219 PCT/SE2015/050229

Brief description of the invention

To some extent, the performance of the exhaust treatment
aystem may be enhanced by increazing the substrate volumes
comprised in the exhaust treatment system, which in particuliar
reduces losses due to uneven distribution of the exhaust flow

a larger substrate

through the substrat

ume provideszs a greater back pressure, which may counteract

coenversion degree,

Larger substrate volumes also entall an increased cost. It is
thus important to be able to use the exhaust treatment system

optimally, for example by avoiding over-sgizing and/or by

bods

Tiwmiting the exhaust treatment system’sz spread in terms of

(')

rize and/or manufacturing cost.

3

he function and efficiency for catalysts in general, and for

r

eduction catalysts specificalily, is for example strongly

dependsa on the te reduction catalyst. The

werature over

term “temperature over the reduction catalyst” as used herein,

3

means the temperature in/at/for the exhaust stream through the
reduction catalyst. The substrate will assume this temperature

due to its heat exchanging ability. At a low temperature over

the reduction catalyst, the reduction of nitrogen oxides NOy is
typically ineffective. The NO,/NCy-fraction in the exhausts
provides a c¢ertain potential for increasing the catalytic
activity, also at lower exhaust temperatures. The tempearature
over the reduction catalyst and the NO/NO«.~fraction are,
however, generally difficult to control, since they to a great

extent depend on a number of factors, such as how the driver

drives For example, the temperature over Lha
reduction catalyst depends on the torque reguested by a driver

and/or by a cruize control, on the appearance of the road

section in which the vehicle is located, and/or the driving

tyle of the driver.
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Prior art exhaust treatment ayvstems, such as systems that many

manufacturers have used to meet
sften comprise a first oxidation catalyst, a diesel

particulate filter and a reduction cats

rricr art

n

rTraat ok 7t o
Creatment systemnm,

comprising for example exhaust pilpesg, silencers and various
connecticns. At for example cold starts, where boeth the engine

10 and the exhaust treatment system are cold, and at throttle

from low exhaust more torque than
previously 18 when easy city driving

turns into hicghway driving, or after idiing and power take-
off, it is primarily the diesel particulate filter’s large
i5 thermal mass/inertia that causes the temperature of the

N -3 PR V. P <o e b - L - o ~ P L. ey vy P A - oy e
reduction catalyst to i1ncrease only siowly in such praior art

and at vehicle operaticn with temperature- and/or fiow
tranzgient slements, the function of the reduction catalyst
20 detericrates, and accordingly the reduction of nitrogen oxides
30 detericrates. This deterioration may resulit in a poor
exhaust purification, riszsking unnecessary poliution of the
environment, Additionalliy, because of the detericration of the

reduction catalyst’s function, the risk of not achieving the

3

h
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egulatory requirements relating to exhaust purification

increaszes. Fuel consumption may alszo be adversely impacted by

the deteriorating functicon, since

.

Oe use Co increase

temperature

reduction catalyst, via different temperature increasing

There is accordingly a need for an optimiszation of the
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Therefore, one obijective of invention is to

provide a method and a system which may provide a high
performance, and a good function, under varying conditions.

> This objective is achieved through the above-menticnad method

in accordance with the characterisine of claim

reatment system in accordance with the characterising portion
>f claim 26, and the above-menticoned computer program and

10 computer program producht.

praesent invention a method and an exhaust

are provided for treatment c¢f an exhaust

stream, which results from a combustion in a combustion engine

@
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anda comprizes nitrode
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stream 1s

into

A first supply of a

(o]
o

T4 ey NN N Jenyrd ¢ o - 5
first dosage device, arranged

the use of a

carried out through

20 arranged downstream of the first dcesage device, in order o

impact the first amount of nitrogen czides NO: ..

the exhaust strea

7 PR A S
A Secont suppLly

is carried out throu the use of a second dosags device,

arranged downstream of the first device.
a0 el P RN N o~ Ly P P e Gy o e " i~ S o A
25 The first and/or second additive are used for a second impact
on a second amount of NO, », reaching a second
device, arranged downstream of the second dosage device, in

order to impact the second amount of nitrogen oxides NOy. 2.

O
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According to the prezsent invention, at least one of the
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suppely and the second supply is controlled kased on a total

First device to provide first impact, and

for the second device to provide the second impact, so that a

Ul
—

NO,x 1in the exhaust

(ﬂ

reguired total impact on the nitrogen oxide:

. — 3 Tt ) I . "
stream is provided by the exhau treatment system.

he present inventiocn, a first and a zecond
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device are thus used, which impact, for example by way of
reduction, the amount of nitrogen oxides NO, in the exhaust
stream. In addition, the supply of additive is controlled,

which also controls the impact on nitrogen ozides NOy regarding

9

ased on a total

hect

the first and second device,

5o

impact on nitrogen oxides NO, in the system, which means that a
cooperation/symbiosis bhetween the impact provided by the first

P

and second device may be optimised.

he first impact on nitrogen ox NOy in the first device may

here thus bhe controliled in such a way that the activity of the
first device constitutes a complement Lo the function of the

second device. Simiilarly, the second impact on nitrogen oxides

NO, ¢of the sgsecond device may be controlled in such a that

the activity of the second device constitutes a complement to

; -1‘,

the function of the first device.

These possibilities of optimising the first device, and/or the
second device, result in an coverall efficient exhaust

purificaticn, which better reflects the conditions and/or

characteristics of the complets exhaust treatment system,
This means that the present inventlion may provide the requlred
impact, such as for example the reguired reduction, of

nitrogen oxides NO, in the exhaust stream under a large number
]C_

“ferent conditions. Accordingly, legal reguirements
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conditions and/or driving modes, than when pricr art systems

If, for example, a particulate filter 1s arranged betwsen the
5 first and second device, this means the first and sacond

device are exposed to different

functions/temperature processes, since the particulate filter

has a significant The present invention

may cptimise the function for both the first and the second
10 device, by taking into account the respective device’s

to impact nitrogen ozides NOx in the exhaust stream, zo that an

cverall reguired ability is provided,

Through the use ¢of tThe present invention a better fuel

optimisaticon may ke obtained for the vehicle, since there is
i5 “hus potential to control the in a

manner, so that a higher efficiency for the engine is
obtained. Thus, a performance galn and/or a reduced emission

of carbon dicxide CU; may be obtained, when the present

20 Through the use of the present invention, the fraction of

nitrogen oxides NO, consisting of nitrogen dioxide NO, may be

actively contrcliled, which is facilitated by an active control
of the amount of nitrogen oxides NOy, upstream of

substrate with oxidising cecating, for example comprizing

O

3
J

(@]

preciocus metals, in the exhaust treatment system. This control
»f the ratio NO/NC. may, apart from advantages in catalytic

formance, such as hicher NOg-conversion, also provide for a

o
o
bt

possibility of reducing emissions, specifically of nitrogen
dioxide NO,, which result in a very poisonous and strong
30 smelling emission. Thisg may result in advantages at a

potential future introduction of a separate legal reguirement
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with for example Furo VI

ide

of nitrogen dioxi NQ-

directly

.\
N 5
not be

impa

the fr

Furo VI-system is

controlled in any othe

invention also has an adv

dosage devices are used
§ N ey oy ey ~ - Aiq e =y
dogage of a reductant, for
ana

potential vapori

of the reductant is

positions. the risk of t

the exhaust treatment system locally,

Pproviced

due

in

between i3
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e NO;. This may be

-system, 1n which the

o oat

exhaust

cted in the exhaust

action ¢f nitrogen

to usage/operation,

rOwWAY .

antagse in that

TN
LWO

combination for

Since

physically separate

the reductant coo

which may potentialiy

form deposits at the positions where the reductant is
indjected, or downstream of such positions.

Brief list of figurses

The invention will be illustrated in more detaill below, along

with the

for similar parts, and where:

shows an example vehicle

present invention,

a flow chart for

shows

Figure 2

Lo the

inve

according

shows an example of

an

inve

to the present

encloged drawings, where gimd

which may

the method

exhaust

the

comp rise

for exhaust

treatment
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Figure 4 shows a control device, in which a method according
to the presgent invention may be 1mplemented.

Description of preferred embodiments

i

igure 1 sct shows an example vehicle 100 comprising
an exhaust treatment system 150, which may be an exhaust
treatment system 150 according te one embodiment of the

present invention. The power-train comprises a combustion

engine 101, which in a customary manner, via an cutpubt shaft
102 on the combustion engine 101, usually via a flywheel, 1s
connected to a gearbox 103 via a clutch 106,

The combustion engine 101 is controlled by the engine’s
control syvstem via a control device 115. Likewise, the clutch

106 and the gearbox 103 may be controliled by the vehicle’s

control system, wi the helip of one or more applicabl
control devices {(not shown). Naturally, the vehicle’s power-

train may also be of another type, such as a Lype with 2

conventional autcmatic gearbox, of a type

train, etc.

An output shaft 107 from the gearbox 1032 drives the wheels
113, 114 via a final drive 108, such as e.g. a customary

ferent i

gif

L, and the drive shafts 104, 105 connected to the

sard final drive 108.

The vehicle 100 also comprises an exhaust treatment
gystem/exhauzst purification zystem 150 for
treatment/purification of exhaust emissions resulting from

combustion chamber of combusticn engine

1, which may consist of cylinders. The exhaust treatment

'-<
623

-~ I

system 150 may be controlled by the vehicle’s control syste

via a control device 160,
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the treatment of an exhaust stream, which results from a
combusticon in a combusticn engine and comprises nitrogen

oxides NOy. This method may be illustrated with the flow chart

o
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i

il
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3

D

st supply of a first

mented, through the

use of a first dosage device arranged in the exhaust treatment

system., Thig first supply may, according to the present

10 invention, be controllied based on an overall ability for a
first device, described below, to provide the first iwmpact,

T S N Y .y - e
ana Ior a second cevice, CcegsCrlioed

pPelow, to provide the

second impact, so that a required total impact on the nitrogen

oxides NOx in the exhaust stream 1is provided by the exhaust

P

n a second step of the

N

reaching a first device arranged downstream of the first
dosgage device, to impact the first amount ¢f nitrogen cxides

st amount of nitrogen oxides

20 NC, ;. Here, the impact on

NGy, ; thus takes place in the first device

In a third step 230 of the method, a second supply of a second

additive intoe the exhaust stream isg implemented, throu

o

&.
e
=
X

use of a second dosage device, arrvanged downatream of the

3
J

The second supply may, according to tThe present

(@1}
th
i,.‘l
[
6]
+
Q.
6]
A
T~
i.)
Q
6]

controllied pased on an overall ability for the

-
]
<
o
-
-
-
fim
~
<
—
—

-
o
O
[0)

first device Lo provide the first lmpact, and for the second

device, described below, to provide the second impact, so that
a regu nitrogen coxides NOx in the exhaust

30 stream
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In a fourth =zstep 24 e method, the first and/or second
additive is used for a second impact on a second amount of

reaching a second device, arranged

downstream of the second dosage device, Lo impact tLhe second

: o~ N S [P N1 3 o + e -t £ R e F o
o} amount oL nitredgen oOx des NOx ;. Here, the p‘f, O The 1Tirst
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gevice.

-3
‘ o3

‘hus, according to the present inventicn, at least one of the
first supply and the second supply is controllied, and

10 therefore also at least one of the corresponding first impact
220 and second impact 240 on the nitrogen oxides NOx, based on

an overall ability for the first device to provide the first

second device to provide the second

wired total impact on the nitrogen

i5 oxides NOyx in the exhaust stream i1s provided by the ezxhaust

rent inventioeon, a
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cooperation/symbiosis between the impact provided by the first

and second device may be used, in crder to provide an

20 cetimised exhaust treatment wi

A

The first 220 and second 240, re

+ OO
[BNARGIO LSS

sectively, impact on nit

9]
[
\)
<
L

oxides NO, may here thus be controlled, so that the activity of

the first device constitutes a complement to the function of

>
o
+
-y
D

ccond device, and/or =0 that the activity of the szecond

~ment to the function of the first

device constitutes a
device. These possibilities of optimising the first device,

and/or the second device, result in an overall efficient

exhaust purification, which better reflects the conditions

complete exhaust treatment

20 and/or characteristics of

system,
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device

frrst
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order

L0 0x2

and to filter and oxidis

cne embodiment, both the

compounds 25

soot bhe carried

processes, since the par

thermal

for

function

into account the respecti

ides

is provi

reguire >3

ability

o - a2 3
The regulired

stream, which the

press

determined based

predicted operating conc
and/or based on at least

NOy. T

termined by

auth
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nitrogsn

corresponding

nent, an

foliowing downstream, are

e nitrogen and/or

e zoot

NO, in the

ditions for

is threshold
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oxidation catalvat DOC and a

and the second dosage device, in
oo eaTnon COTDOUN "i:: 2EO
OYaroarplon Ccompoundas £34Uy

ccording to

0

SN . -
260, respectively. A

oxidaticn of nitrogen and/or

O

0, and the filtering and oxidation of

out by at least partly coated

an

is arranged betweer

temperature functions/temperature

iculate filter has

a significant

present invention may ocptimise the

o ~N Aeasra s I
gelond aevice, Ly tarxing

and the

device’s ability to impact

~haust so that overall

an

stream,

; . ; ;
on les NO, the exhaust

nitrogen coxid
invention ensures

on currently measured, modelled and/or

the combustion engine,

one threshold emisgsion of

vaiue may consgist of, or

la v

corresponding te a legal

NCx, a threshold

~ R N P o Tl =]
of nitrogen oxzide:

ocrities, representing a permitted

ides and/or a threshold wvalue or a

NO,,

o a maximum desired emission of
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vention may ensure that legal regulrements

are fulfilied under a large

onditions.

invention, the

present

supply 210 of the first additive is

duction of

first supply

tive is provided.

o SRR < o) N Ny e “ [N oy N
farst supply 210 may, according Lo one

to an interruption of the first supply

tive. Such an interruption is, according
ceptable 1f the second device,

, may itself

T supply

Vol that the second impact 240
with, for example, legal reguirements

na of nitrogen oxides NO..

hE the £ supply 210 of first

impact 220 first amount

gen oxides NOC, 1 may, relatively

the first device and reach

in the treatment system,

Liter DPEF, which

,
L
1
-
3
-
w
:
®
"
O

T partly coated particulate
r DEF/cDPF may use this greater
gen oxides NOy 1 to increase the

3 -] [ N 3 o Loy o
idatiocn in the filter,

diment of the present invention, the

egenerated during and/or after

£ supply 210, where the reduction may for
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xample constitute an interruption, such as the one described

above. During the residues of the first additive,

which have accumulated first device, may be eliminated.

According to one empodiment, the reducticn and/or interrupticn
of the first supply 210 of the additive may continue for a

period Tsep 1, which has a lencgth corresponding to the
T

akes to elliminate the residues of the first additive
first device, and/cr the time during which the seccond device

may be able to provide a required impact on nitrogsen oxides

v e e [ TS e o e DION E -
v to provide first impact 220 may

The first device’s abilit
be contingent on a number of parameters. The catalytic

characteristics of the first device constitute such a

parameter, and may for example ke contingent on the catalyst

first device, a temperature interval within which

the first device is active, a coverage degree of additive for

4
O

the first device, and/or a temperature at the first devi

According to one embodiment of the present inventicn, tThe

contrel of the second

30 of the gecond additive
provides for a reduction of the second supply 230
second additive.

-

The reduction ¢f the szecond 30 may, according to one

embodiment, correspond toe an interruption of the second supply

TN 3 R - T L. SURPR - f o i - Lot =
K contrel which vresults in such an inTerruption o tTae

O
<
.

!

second supply 220 1s, according to the embodiment, acceptablse

if the first device may, alone, provide a required total

NO, in the exhaust stream through

oo Xe)

the first impact 220
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»f the first dosage device, and a slip-catalyst SC; is arranged

downstream of the first selective catalyvtic reduction catalyst

The control ¢f the first supply 210 may then ke carried cut in

first supply 210

:d, until a of
selective catalytic reduction catalys

e for

additive may here be due tc the filling/coverage degr

®

the additive in the first selective catalytic reduction
catalyst SCR:, which is obtained at the increase of the first
supply 210, exceeding the value for the maximum filling degree

of additive in the first selective catalytic reduction
catalyst SCR;. In other words, the first selective catalvtic

reduction catalyst SCRy; is here filled up to a maximum with

reduction of

=
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ot
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additive, whic

nitrogen oxides NO, in the first device.

talvtic reducticn
catalyst 2CR.,, and reaching the first slip-catalyst 3C., may

substantially be stored and/or oxidised in the first slip-

follow the exhaust stream to, and negatively impact the

function of, components placed downstream, such as for example

an oxidation cat DCC, and/or a particulate filter

DPF/CDPF.

The first amount of nitrogen oxides NOg 1 may, according to one

embodiment, be represented by a first ratic NO, /N0y ., between
a first amount of nitrogen dioxide NO, ; and a first amcunt of

TS e o e RN .| - N e T
first device. A value

nitrogen oxides NQO. ; reaching

(NOg < /NOy 1) ger may be determined for this first ratio
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for example az a measured, modelled and/or

predicted value. For this embodiment, at least one oxidising

as for example an oxidation catalyst DOC, may

ranged upstream of the first device.

= Bl Ia}

5 The first supply 210 ive may, according to

one embodiment, be ba ined value
{(NOz 1/NOx 1) aec, and acc

that a fast reduction, in

“

the first device., Thus, the first supply 210 may be controlled

10 in such a way that the reduction in the first device occurs,
to as great an extent as possible, via reaction paths over

both nitrogen oxides NO, and nitrogen dicxide NO.. Accordingly

the volume requirements relating to the catalyst may also be

reaction uses equal parts of
N

15 nitrogen meonoxide NO and nitrogen diocoxide NO,, which means that

an optimal value for the meoliar ratio NO,/NO, is nearly 50%.

A corresponding ratio NGO, ;/NO, ; between a =zecond amount of

nitreogen dioxide NO; » and a second amount of nitrogen oxides
N3Oy ; reaching the second device may be determined, and used to
20 control the second supply 230 of the second additive. Thus,
the second supply 230 is then controllied, based on a
determined value {NO, ,/NO, 2}, for the second ratic, in such a
way tThat fast reduction may be used in the second device. For

at least one oxidising component, such as for

D
(o]

example an oxidation cat

DOC, may be arranged upstream of

A person skilled in the art will realise that a method for

treatment of an exhaust stream according to the present

[

nvention may also be smented in a ccomputer program, which

30 when executed in a will cause the computer to execute

the method. The computer program usually consists of a part of
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3
0

a computer program product 403, v the computer program

(e

product comprises a sultaiple non-—
vlatile/permanent/persistent/durable digital storage medium

on which the computer program is stored. Said non-

[€)

atile/permanent/perzistent/durable computer readable medium
consists of a suitable memcry, e.g.: ROM {(Read-0Only Memory),
PROM (Programmable Read-Only Memory), EPRCOM (Erasablse FPROM)

Flash, EEPROM (Electrically Erasable PROM}, a hard disk

tC.

Q,
i
]
5
it
i
[
~
0

igure 4 gchematlcal shows a control device 400. The control

o~ : -~

device 400 comprises a calculation device 401, which may

microcomputer, e.g. a circuit for digital

(Digital Signal Processor, DSP), or a circuit with a
predetermined specific function {(ARpplication Specific

01 1

83}
{
}
O
3
C
D
<
I,J
0
D
IS
[97)

Integrated Circuit, ASIC). The calcu

control device

connected to a memory unit 402 insta
400, providing the calculation device 401 with e.g. the stored
program code, and/or the stored data which the calculation

device 401 needs in order to be able to carry out

calculiation device 401 isg also set up

store interim or final results of calculations in the memory

13 ~t ey 1:}’(\ e e e I e = 100 L
PUrToer i e ConuroL cevice = LA 13

413, 414 for receiving a
gsignals. Thesze input and output signals may contain wave
shapes, pulses or other attributes, which may be detected as

information by the devices 411, 413 for the receilpt of input

signals, and may be conver signals that may be

proceszed by the caliculation device 401. These signals are

p—,-x

A0 e

then provided to the calculation device 401. The devices 412,

414 for sending output signals are arranged to convert the
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calculation result from the calculation unit 401 into output
signals for transfer to other parts of the vehicle’s contrel

system, and/or the component(s) for which the signals are

intended, for examp] the first and/or second dosage devices.

connactions to the devices for

sending of input and outp may consist of one or

several of a cable; a data
Network} bus, a MOST (Media Oriented Systems Transport) bus,

or any other bus configuraticn; or of a wireless connection.

realise that the above-

mentioned computer may consist of calculilation device 401,

and that the above-menticned memory may consist of the memors

control systems in modern vehicles consist of a

communications bus svs

J‘
r‘l

tem, consisting of one or several
communications buses to connect a number of electronic control
devices (ECUs}, or controllers, and different components

7 [ T v k- Py N S Py J e e o 4m a e Ae ~ - - ~ s N -
localised on the wvehicle. Such a control system may comprise a

large number of control devices, and the responsibility for a
specific function may bhe distributed among more than one

Vehicles of the type shown thus often comprise
control devices than what is shown in

well known to a person skilled in the art

The present invention, in

embodiment shown, 1s implementad

in the control device 400, The invention may, however, also be
e eyt emed b 7 - = Ty 4o N o N 7 <7 - + 1N TN
implemented wholly or partly in cne or several other control

)
deviceg already existing in the vehicle, or i1n a coentroel

device dedicated to invention.

s are often deszcribed as
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—
D
&
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ry
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ing arranged to carry out steps in the method acco ng to
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irt. of the nitrogen monoxides NO in the exhaust stream 303

Q
83}
0]

19

P

is ozidised into nitrogen dioxide NO;.

According to one embodiment of the inventlcon, a first

< s d -~ T 4T - <7 < L = . . : Txr s
hydrolysils catalyst, which may consisgt of substantially any

a st mixer, may be

arranged in connection with i

first hydrolysis catalyst, and/or
caze used to increase the gpeed of the decompositicon of urea
into ammonia, and/or to mix the additive with the emissions,

and/or to vaporise the additive.

of the present inventicn,

a particulate filter 320,

oxidation catalyst DOC, 312, if this is comprised in the

system., er 320 1s arranged to catch and
oxidise exhaust stream 303 is here led

of the particulate filter, where

300t particles are caught in the filter structure from the
exhaust stream 303 passing through, and are accumulated and

oxidised in the particulate filter.

The first oxidation catalyst DOC; 311, and/or the szecond

oxidation catalyst DOC, 312, are at least partly coated wi

catalyvtically oxidising coating, where such oxidising coating
may comprise at least one precious metal, for example

rent invention, the

[6)]

According to one embodiliment o

o

j

®
[Fe!

28

¢f a diesel particulate filter
To catch, store and oxidise

stream 203.
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consists of

where such oxidising

That iz

metals, for example platinum.

which comprises the oxidising coati

sonditions for

9]

the nitrogen

PErRS Ay P 7 3 <7 Ay s
332, Additicnally, the

e
ae

-DPE

vice

®

use G

comeriging coat

~

ratio NO,/NO., that is to

el

1. Since the particul

coating is used,

second oxidatiocon catalyst DOC, 312 is

embodiment of the

According to

first, and/or additive,

which ammonia may

This additive for example consi

may

the second additive may be of th

(D

According to
exhaust treatment

which

of additive,

One example of such a system 370 fo
3

shiown in Figure 3, wh

schematically
the first doszage device 371
arranged upstream of the

ugstream of the 332,

second device

ing may

Tha p

dioxide

Filter cDPFF with

be gen

same

PCT/SE2015/050229

a catalytically oxidising

comprise at least

articulate filter 320

the p

one or several precious

articulate fi chPF,
provide

ng,
level NO» at the

RERY
may

f the particulate filter

i

ing, means that the value

the level of N0z, may be
the
embodiment, the

SY stem.

not needsad in the

5
]
D

inventicon

present

comprises ammcenia

"y /oo Ty e e -]
erated/formed/released.

st of AdBlue. The first and

Yy e
for supply

arranged

o

devices wi

dos age

vy of additive iz

T supply

ere the system comprises

D S R N e -
first device 331, and

The first 8!

=L

el
s
—
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second dosage device 71, 372, often consisting of dosage

nozzles which administer additive to, and mix su

stream 303, are supplied with

the at least one pump 373, via conduits 375 for

T emy v -~ e S S /A e o e
between the tank/tanks 37¢,

pump 373. It

Lised that the add

should be re

tive may be in liquid form
and/or gaseous form. Where the additive is in liguid form, the

pumg 373 is a liguid pump, and the one or several tanks 376

the addi

pung 373 is a gas pump, and the one or several tan

gas tanks. If both gaseous and ligquid addi
several tanks and pumps are arrangad, where2in at least one
tank and one pump are set up to supply iiquid additive, and at

least one tank and one pump are set up to supply gaseous

least one

According to one embodiment of the invention,
pump 273 comprises a joint pump, which feeds both the first
371 and the zecond 372 dosage device with the first and the
second additive, respectively. According to ancther embodiment

the at least one pump comprises a first and

a second pump, which feed the and the second 372

with the first and the second

gspecific function of the additive

- o
DU 4D

in prior art technology, and the

exact methoed for the injection of additive is therefore not

the temperature at the point of injection/SCR-catalyst shoulid

be above a lower threshold temperature to avoeid precipitates

and formation of unwanted by-products, such as ammonium

TR £ xrm Janes £ S NP
Al %XS.TH:_QJ.C of a value for such a lLower
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Sast one
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be

temperature may

cf the

inven

e
SO

The d

Strean.

embodimen

arranged to control the at

manner that a first dosage of

d to the exhaust stream 303, wvi
371, The doszage control device

pump control device 379, arran

o e Y R oy - ooy Ae o ~ )
ne pump 373, so0 that a second

o, ] J i +

& 13 supplied Lo the exhaust s
Aaesr] e 2T

GevVice o5 /4.

additives usuall

urea. H

Fh
@]
]
o

xample

invention,

ond additive he of dif

may

th

d ammonia, which means that

®
Q
@]
=2

n for

mnirsad

nt types of additive are used,

sub-tanks, which contain the

f additive. One

the different typeses of

371 and the second dosage devi

the one or several tanks, and

pted according to the state of

ording to whether the additive

273 are thus

pumps
puriy

which generates o

APProzZimal

or several pumps

additiv
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that the additive is

T e
ozage control device 374

. -
T NTYT Y

ALl L

t, a first

least one 373, in

first additiwve

the

o
-]
1Y

ged to control

dosage of the second

Lream 203, via

. . L Fou P vy
v consiat of the same

owever, according to one

the first additive and

Types, example

Ny e
one

e dosage to each

3 by o i - RN N
the tank 376 compriges

different respective

e o

ce 372, As mentioned

controlied by a dosage

ontrol signals for
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control of suppliy of additive, so that a desired amount 1s

injected in the exhaust stream 303 with the help of the first

371 second 372 dosage device, respectively, upstream
of the first 231 and the second 332 device, respectively. In

(@
s
=
=
N
=
>
e
v
10}
ot
@B
L
—
™~
ot
—
=
([I
-+
—
-
3
{ 2
lui

pump control device 378 is arc

control either a joint pump, or a pump dedicated to
dogage device 371, so that the first doesage 1is controlled to

- E— T -] im . P R T S, h e WL PN HTS e J oy
be supplied to the exhaust stream 303 via the first dosage

device 371. The zecond pumnp control device 37% iz arranged to

10 control either a joint pump, or a pump dedicated to the second

dosage device 372, so¢ that the second dosage 1s controlled to
T aust stream 303 via second dosage

The exhaust raatmar gyvater 250 mav also o d with one or

L I1E < (=} COsallnsiit sy Leil RORV) '-L(j-»y a Lol (.{U e wW1iTtD Giiss X

15 several sensors, such as one or several NOx, N3, and/or
temperature sensors 361, 302, 363, 264, 365. arranged at the

the first

device 331, at the outlet from the
et to the oxidation catalyst 312, at the inlet to the

20 second device 332, and/or at the outlet from the cond device
£

332, for determination of nitrogen oxides, nitrogen dicxide
and/or the temperature in tment system.

The control device

and/ flo%a

D
(o]

one ox

362, 363, 364, 365, to at least one dosage device 374. The at

’...l
®

s e T YT . T A = - PN e
cast one dosage control device 374 thereafter bases the

@]

control ¢of supplving substances on such control signals,

and/or measurement signals.

30 Acceording to one of the present inventicn,

-

least one dosage control device 374 is arrvanged to control the
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first supply 210 of th

first suppl

i

k\:
l._.\
<
.
¢
o
0
ke
o
Q)
(6]

the second impact 240,
impact on the nitrogen oxides NOy on its own then at
least one dosage control device 374 may even control the first
supply 218 in such a way that an interruption of the first

SUcnh an

210 may increasge the

efficiency during soot oxidation in a subseguent filter,

Similarly, the at least one doszsage control device 37/
according to one embodiment, arranged to control the sscon

suppely 230 of the second additive in such a way that the

- PN . ] 9} o o T iy I - 27 -l e
second supply 230 decreases. If device 331, through

the first iwmpact 220, is capable of providing a reguired total

Iyan A ey T VTA mas QR
dosage contrcel device 374 may control

such a wayv that an interruption of the second supply 230 is

achieved as a result of the control. As mentioned above, such

an interruption of the second supply 230 may be used to
regenerate the second device 33Z.

The at least one control device 374 is drawn in the figure
comprising separately marked units 378, 379. These units 378,

physically implementad

1ly and physically

P,
LS 2/8,

ot
>y
]
‘l
[

Jjointly arranged/implemen

ted, For example,
379 may correspond to different grcoups of instructions, for
example in the form of program code, which is fed into, and

. . , T
regpective unit 1s actbivesused

used by a processor, when

to implement the respective method steps.
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The method acceording
implemented in
comprising the

the above described

According to differe

downstream by a first

slip
[ _'_

x,:itd_l._z 2T SC] 1z

and/or to assist the

catalyst SCR; with an ad

the e

7 S a .
I "C'atd_l ST f)kll 1s

the first sel

assist

bedn

- e
Crn Of

with a reduct

lective catalvytic

K
4

downstream by an

antially all exhaust tr

nitrogen

lecgtive

p-cataly

additional first
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invention may be

N N2 ey R . - 3 e e -~ -
described first dosage device 371,

thed

first device 331, the above descori

number of ways, and have a

in a

characteristics/functions, as described in

nt embodiments of

may comprise one from group of:

catalyvtic reduction catalyst SCR,

e

catalytic reduction catalyst SCRy, followed

wherein the first

arranged to a residus of additive,

first selective catalvtic reduction

ditional

wn

reduction of nitrogen oxides

and secondarily for

oxides NO.,

3 - N P
xXhaust stream 3\2‘j,

reduction catalyst SCRy,
arranged to acdditive, and/ocr to

reduction cats

catalytic i

nitrogen oxides NOy in

T g ~ 3
SCRy, followed

reduction catalyst

slip-catalvst SCiy,
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the first slip-catalyst SC., and/or the additional first slip-

e
catalvest 5Ci., 18 arranged tce oxidise additive, and/cr to

(J)
[$)]
6]

assist the first selective catalvtic reducticn catalyst SCR;
with a reduction of nitrogen oxides NO, in the exhaust stream

303; and

- a first selective luction catalyst 3CR,, combined

with a purely coxidisin oating 1in 1ts outlet

[0}
1
o]
Qs
=~
ot
Q
-~
o,

o e o o 7 ot s -
7st SCi, followed downstream by a first

ective catalytic reduction catalyst SCR;, combined with a
urely oxidising coating in its cutlet part, wherein the first
slip-catalyst SC; is arranged primarily for reduction of

itrogen oxides NO,, and secondarily for oxidation of additive

According to different embodiments

—-a second selective catalytic reduction catalyst SCRy, followed
downstream by a second slip-catal SCy, wherein the second
slipg-catalyst 3C, is arrvanced to oxidise a residue of additive,

and/or to assist the second selective catalvitic reduction

catalyst SCR, with an additional reduction of nitrogen cxides

{0y in the exhaust stream 303.

n this document, a selective catalytic reduction catalyst SCR
means a traditional SCR-catalyst (Selective Catalvytic
Reduction}. SCR catalysts usually use an additive, often
ammonia NHa, or a composition from which ammonia may be
generated/formad, which is used for the reduction of nitrogen

oxides NO, in the exhausts. The additive is injected into the

o Py Tyt ey ~ b oy N ~ ~ T 5 . e e e - o PR I

exhaust stream resulting from the combustion engine, upstream
R N - P e I e e 3 v ~ T o RN PN R - NN N

of the catalyst as described above. The additive added to the

catalyvet is adsorbed {(stored) in the catalyst, in the form of
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ammonia NH:, so that a redox-reaction may

nitrogen oxides NUO, in the

via the additive.

Slip-catalyst 8C, as used in this doc

which is arranged to oxidise

o~

reduct

exhausts, and ammonia

ument,

tion catalyst SCR

PCT/SE2015/050229

occur between

means a

additive, and/or to assist a

with a reduction of

(o8
ﬂ
®

greater load, and therefore a beiter use of the first
selective catalytic reduction catalyst 3CR;, and it also
facilitates a reduction of the starting temperature (the

temperature) for the NOg-red

it
sy«
VS L O\

4

9]
[¢]
0
ot
W]
l.._l

may

23 v oy LY 4

hydrocarbong HC in exnaust stream, S0

exothermal reaction 1s created.

the

o provide a slip-catalyst 8C: and/or

2

ct

slip-catalys SCiy, in the first de

-

catalystse are multifunctional,

m

vice 331, which

and accordi

S AT
AT IOon,

The siip-

also oxidise nitrogen monoxide NO and/or

e
that neat/an

additional first
slip

ngly reduce nitrogen

oxides NO, through the use of the additive, and which alsc
sxidise the additive, entails a number of advantages for the
aexhaust treatment system. The first slip-catalyst SCy, and/or

first

raducticn

activity of -cata

first

lip-catal

yst 8Cy
nitrogen ox

- I .y “ 1 “ o 14 [aFa
well as the slip-catalvysts’ 5C4,

for additive, constitute a complemsnt to

first reduction catalyst SCRy. The

characteristics for the first

STt

reduction catalyst SCRq,

the additional first slip-c¢

may here be

catalyst SCR;, so

ides NOy, and oxidation of resi

combinatlion

used In
that the
additional

reduction of

of additi
characteristics
the function of the
of these

prising the first

silip-catalyst 5C;, and/or

higher
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the additional first slip-catalyst $Ci,, in the first device
331 result results in conditions making it possible to avoid a

oxidation of

placed downstream of the first device 331 in

treatment system, which may

Furthermore, tests have shown that
oxides NOy with the first multifunc

and/or the additional first sliip-c

device 331 becomes surprisingly eff

sufficient amounts of nitrogen ox

stream rirst sl

slip-catalyst

231, in order for an efficient red
to be obtained. In otl words, ths

avaitlability of nitrogen oxides

17 dnu/ or at iLne

Lla. \:1 Onea

very goeod perfor

utilisation, when a multifunctiona

additional

unctional first s

first catalyst device 331.

Bl

The first selective catalytic redu

first sliilp-catalyvst 5C., and/or

which facilitates

~aminated components, such as t

components arranged downstream of

in

1ot

ides

NOx

first sli

the

platinum

the reduction of nit

TOOen
\)b

icnal slip-catalyst SCi,

- - hl — 1 ] ‘< i —
atalyst SCip, in the
ﬂ-ﬂf.- Sy T S e P o e e 1o of

Ciant, LOLs 1S & regulc ¢

NOy

ip-catalyst

ucticn of oxides NO.

nitrogen

e relatively good

the

first sliip

~catalyst

Lo-Cata 1 VS t SCips may he
mance, and/or a
1 slip-catalyst SCy,

lip-catalyst

ction cataly

additional

regeneration of

sulphur

he catal and/ocr

yVst

At the

I components, the

nents is reduced.
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the compo

LD



o

WO 2015/130219
33

PCT/SE2015/050229

The system according to the present invention may be arranged

to carry out all of the method embodiment
i
in the claimg, wherein the system for the

embodiment achieves the above described

- o2 ey b 34 N . e
regpelCiive emoollment.

oo ~ -y RS I BN 9 dm Ty e -5 I - o
A person skilled in the art will also

of the method according to the inventicn

invention relates to a mobor ve

or a bhus, comprising at least one system f

The present invention is not limited to

N

invention described above, but pertains

N

embodiments within the scope of the encl

claims.

different

ed above and

Ny -: Ve

advantaces for the

At the above

embodiments

addition, the
for example a truck

treatment of an

embodiments of the
comprises all

2pendent
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in an exhaust treatment system (350) for
treatment of an exhaust stream {303}, which results from a
combusticn in a combusticn engine (301}, and comprises

nitrogen oxides NOi, characterised by

- a first suppelyv (210} of a

- a first impact {220} on a first amount of nitrcgen oxides

g_ ‘T‘y
N
W
-
=
W
-4
~
s
D
<
b
e
(
D

NGOy 1 reaching {331}, arranged downstream of

said first dosage device (371}, in order to impact said first

amount of nitrogen oxides NO¢ 5 through the use of said first

- e v S e ] Iy R Wal T ~ D T : - U I
—~ a second supply (£230) of a second additive into said exhaust

stream {303}, through the use of a second dozage device (372),

-
[§3]
o]
(o

Q
(O]

arranged downstream of said first device (331}
-a second impact (240} on a second amount of nitrogen oxides

NOx z reaching a second device (332), arranged downstream of

Ny

- L ~ N oy J . 3 co Ay £ TT0 : PR, R S LR - ~ oy 4 T
said second dosage device (372), in order Lo impacht said

053
s}
o

gsecond amount of nitrogen oxides NO, ; through the use of

- at least one of said first supply (210) and said secon

v {230} is controllied, based on an overall ability for
sald first device (231) to provide said first impact (220},
and for said second device (332) to provicde said second impac

{(240), so that a required total impact on said nitrogen oxides

NG, in sald ex stream (303) iz provided by said exhaust

treatment system (350).

2. Methoed according to c¢laim 1, wherein said control of

said first

results in a reducing of said f£i

supply (210}
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3. Method according to claim 2, wherein said reducing of

sald first supply (210) corresponds to an interrvupticon of s=aid
first supely (210} of said first additive, 1if saild second

device {332}, through sald second impact (240} is capable of
providing zaid required total impact on saild nitrogen oxides

NCO, on its cwn 1n said exhaust stream {303).

N

4, Method according to claim 3, wherein said

interrupticn of saild first supply (210) of said first
results in said first amount of nitrogen oxides NO, ;1 passing
relatively unaffected, through said first device (331}, to

subsequent components in said exhaust treatment system (350}.

5. Method according to claim 4, wherein said subsequent
components comprise at least one particulate filter (3220),

) may use zald relatively
unaffected first amount ¢f nitrogen oxides NOx ; during socot

oxidation.

6. Method according to any of claims 2-5, wherein said
first device (331} is regenerated during, and/or after, said

N

reducing of said first supply (210).

. Method according to claim 6, wherein residues of said
first additive, which are present in said first device (331},

are eliminated at sald regeneration.

=

3. Method according to wherein said control of
sald second supply {230} results in a reducing of zaild second

g, Method according to wherein said reducing of
sald second supply (230} ccorresponds te an interruption of
said second supply (220} of said second additive, 1f said

le

ST e e [P 2 - e e - ION L |
first device (331}, through sald first impact (220) is capal



3

[

WO 2015/130219 PCT/SE2015/050229
36

ulired total impact on said nitrogen

L\

of providing said reg

xides NO, on its own in =said exhaust stream (303).

10. Method according to any of claims 8-92, wherein said
second device (332) 1is regenerated during, and/or after, said

h

11. Method according toe claim 10, wherein residues of
said second additive, which are present in said second device

332), are eliminated at sald regeneration.

12. Method according to claim 1, wherein said control of

sald firvst supply (210) of said first additive re

increase of =zaid first supply (210) of said first additive.

2 TN o 4 L. -
3. Method according to

first amcunt of nitrogen oxides NOyx 1, through a first

selective catalytic reduction catalyst {(SCR;}, followed by a

reduction of nitrogen oxides NO., and/or oxidation of pot

“haust stream (303), through a first slip-

Q
o3
P
193
=)
t
[
i
4
O
s
o}
[6)]
Q
-
o
(T
N

;o

- saild increase ¢f said first additive {210} of =saild first
additive is carried out in such a way that a slip of additive

arises from saild first selecgtive catalytic reduction cat

14, Methoed according to claim 13, wherein sald increasse
of said first supply (210} of saild first additive is carried

out in such a way that said slip of additive out from =zaid
reduction catalyst (5CR:} may

and/or oxidised, in said first siip-
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24, Computer program comprising a program code which,
e

when said program code is executed in a computer, achieves

that said computer according to any of

claims 1-23.

25, Computer program product including a computer
readable medium and a computer program accoerding te patent

claim 24, sald computer program is included in said

medium.

computer

26. Exhaust treatment system (350}, arranged for

treatment of an exhaust stream (303}, which results from a

oxides NO,., characterised by

- a first dosage device (271), arranged in said

treatment system (350} to provide a first supply

flrst additive into sald exhaust stream (303);

2am of said first

05
r
s
=
w
1
-
[0}
<
p
G
®
-
A
o8}
[
~

fP

arranged downstr

s
A0 o

,

a
ge device (3271) to provide a first impact (220) on a first

o

amount of nitrogen oxides NOy ; reaching sald first device

(331) throuch the use of

device (372}, arranged downstream of said

Q
[47]
@
9]
@]
@]
(o8
@]
1977
Qr
<]
o
G

first device {331}, to provide a second sup
second additive 1into =zaid exhaust stream {303};

= P 3 co Ay TTRO iy o m gt o ] S, o5 4= e o oy el S | ~ N
- a second device (332), arrvanged downstream of said second

(“\

! 2y e S AN o~
impact (Z40) on a

3] o - S J _—— XTI N -~ : 3 -
dosage device (372), to provide a sec

second amount of nitrogen coxic NOx , reaching said second

m
[05]

device (322} the use of saild first and/or second

additive; and
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that tl

J

e reducing of said second supply (Z230) corresponds to
an interruption of said second supply (230) of said second

additive, 1if said first device (331}, through said first

impact (220} is capable of providing gaid reguired total
impact on zaid nitrogen oxides NO. on its own in zaild ezxhaust
stream {(303}.

31. Exhaust treatment system (350} according to any of

- a first selective catalvitic reduction catalvst SCR;

Q
+
o)
D
453
¢t
)]
(T
[0
9
pa
i
“4
~
)
@
o))
1
o))
¢
o
G

reduction catalvat SCR., followed
downstream Ry a first slip-catalyst SC;, wherein said first
slig—-catalyst SC; is arrvancged to oxidise a residue of additive,
and/or to assist the first selective catalvtic reduction

ith an additional reduction of nitrogen oxides

- a first sliip-catalyst $Ci, which is

reduction of nitrogen oxilides NO., and secondarily for oxidation
of additive in said exhaust stream (303});
a first sliip-catalyst SC,, followed downstream by a first

selective catalytic reduction catalyst SCR;, wherein saild first

!

slip-catalyst SC; ig arranged to oxidise additive, and/or to

assist the filrst selective cata

ytic reduction cats

with

3]
L
C

Tion of nitrogen oxides NO, in sa

13 exhaust

())

- a first slip-catalyst SC;, followad downstream by a first
selective catalviic reduction catalyst SCR;, followed
downstream by an additional first siip-catalyst SCi., wherein

aid first slip-catalyst S8C;, and/or =aid additional first

slip-catalyst S5Ci, are arranged toe oxidise addit

and/cr to

assist said first selective catalyiic reduction catalyst SCR,
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LR ] L o~ LN
wlth & reduction of nitroegen

- a first selective catalytic reduction catalyst 3CR;, combinad
with a purely oxidising coating in its outlet part; and

- - ] iy o - J 3 emy e - - - s o
catalyst 35C., followed downstream by a firs

1
_‘ i

a first =lip

r,—<

zelective catalytic reduction catalyst SCR;, combined with a
purely oxidising ceoating in its ocutlist vart, wherein said

first slip-catalyst 3C; is arranged primarily for reduction of

‘}-v

-
13’

nitrogen ozides NOx, and secondarily for oxidation of additi

in said exhaust stream {(303).

32. Exhaust treatment system (350} according to any of

claims 26-31, wherein zald second device (332) comprises one
from among the group of:
a second selective catalvtic reductiocon catalvst (3CE.); and

talytic reduction

followed downstream by a second zlip-catalvst (8C,), wherein

i

said second slip-catalyst (SC:) is arranged to oxidise a

[

residue ¢of additive, and/or to assist sald second selective
catalytic reduction catalyst {(SCR,;) with an additional

reduction of nitrogen oxides NO, in saild exhaust stream {(303}.
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{210} Supply first
additive

[2207 bmpact NOx with first
device

E
o B

1250} Oxidise
nitrogen/hydrocarbon
compounds

|
|
i
!
i

[260] Filter
and oxidise soot

§ '

[2307 Supply second additive

{240] Impact NOx with second
device
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