








Outlet example 1 Outlet example 2

Iso-surface 250°C Iso-surface 250°C
Temperature 150 mm beside and below the system [°C] Temperature 150 mm beside and below the system [°C]
Maximum temperature 150 mm below ATS: 269°C Maximum temperature 150 mm below ATS: 380°C
Maximum temperature 150 mm beside ATS: 269°C Maximum temperature 150 mm beside ATS: 31@
|
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Canning

» HoOga temperaturer

« Hog varmeexpansion i platskalet runt
filtret och katalysatorer

« Mycket lag varmeexpansion i filter och
katalysatorsubstrat

=> Canningmattan maste klara att
kompensera for det 6kade gapet mellan i
substrat och kanna vid hoga
temperaturer

HOg kompression av mattan — risk att
krossa substratet
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Kompressionstest - canning

» Still frame of movie as mandrel passing through cone

» Still frame of movie as mandrel passing through cone with
averaging software applied

Swenox
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Sotforbre
Modellerar sotinlagring

B~

smodell
ch sotférbranning i pseudo 3D

O
Q

Iv!odell: Tryckfall dver filter MOde”utveCkllng

P Tryckfall i filtret pa grund av
sotuppbyggnad

» Specifika filtermotstand fér koordierit och
fér sotfiimen ar uppskattade, korrekta
varden fas fran litteratur eller experiment

- Tryckfallet fas fran filterekvationen

Litteratur®: Tryckfall dver filter N
12 - i Ap «— tryckfall

B ’/gg_’ Tdt T ecV+AR)

]
=8
= & ) . .
g 1L = Viscosity of fluid m2/s
E Fl R, = resistance of cake, !
= Ry, = resistance of filter medium, m-!
e o = specific filtration resistance, m/kg
. w = weigth of dry cake / area, kg/m?
0 1 3 1 4 5 ; ¢ = weigth of dry cake / filtrate volume, kg/m?
Time [h]
"Timo Deuschle et af. Numerical Simulation of the Filtration and Regeneration in Diesel Particulate Traps _ @
I
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Simuleringsresultat

-4 Mole fraction (Lumped solution for DPFh-ﬁ
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T out [K?]

Soot accum.

T, P and Soot at t=3 [min]

Pressure Drop

N
—
3
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Sotinsamling

> Sot fran motortestbankstest har samlats in for att
analyseras i labbskaleforsok pa Chalmers med syftet
att jamfora verkligt diesel sot med det modellsot
Chalmers anvant
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CHALMERS Competence Centre for Catalysis

Summary of Chalmers contribution

Within the EMFO program, a general experimental method for studies of reactions
between gaseous and solid reactants, in specific oxidation of soot, have been
elaborated. The method eliminates temperature variations and to a large extent also
diffusion limitations that otherwise may influence the results.

Based on the method, oxidation of a synthetic carbon material serving as a model soot

as well as real diesel soot collected from a heavy-duty engine at Eminox have been
studied.

In parallel, in order to reveal critical steps in the oxidation mechanism, detailed kinetic
models for simulation of soot oxidation kinetics have been formulated and implemented
in a Matlab code. The influence of physical shape of the soot particles on the oxidation
kinetics have been theoretically investigated as well.

The theoretical work together with a relatively extensive literature overview have been
condensed into two scientific papers.

www.kck.chalmers.se Per-Anders Carlsson




CHALMERS Competence Centre for Catalysis

Two examples of simulations of soot oxidation based on microkinetic models

Temperature programmed oxidation Isothermal O, step-response tests
| I ] oxygen step
é 300- S_g g 300E '/ca'rbon ' COI ' ' - 8 §
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/Scrutlnlzmg various models it turns out\ o0 o0
that activation of the carbon surface by g 600pN | | [e0c]1® 3
oxygen adsorption is a key-step for ¢ 3007} I é
further carbon oxidation and that gas o OoF = #100;
. . g5 o.1f
phase oxygen plays a direct role in the : ? 05 8
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Vidareutveckling av Swenox SCR modell

> Hoga temperaturer kraver taliga SCR katalysatorer
» Fe-zeolit bra kandidat

Swenox SCR-modell har utdkats for att bli kompatibel
med nya katalysatorer och den nya filtermodellen

« NO/NO, forhallande
* NH,; lagring
* Ny parametrisering for Fe-zeolitkatlaysatorer
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Parametrisering — Fe-zeolit

x 10 GHSV 21700
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Summering

Olika filtertyper har jamforts bade vad géller filtreringsgrad, mottryck men ocksa
pris. Aven akustiska egenskaper ar viktiga vilket visade sig skilja mycket mellan
filtertyper

Vi har lart oss att utloppstemperaturen kan styras genom andamalsenlig design
av utloppet

Canningmattans egenskaper ar viktiga for ett hallbart Euro6-system

Ett fungerande simuleringsverktyg av filtret har byggts upp som ar kompatibelt
med Swenox SCR-modell

| samarbete med KCK pa& Chalmers utvecklas kinetik for sotférbranning samt att
verkligt Dieselsot har analyserats som input till microkinetiken i sotmodellen

En detaljerad mikrokenetisk modell har formulerats och implementerats i en
MatLab-kod

Det teoretiska arbetet har sammanstallts i tva vetenskapliga publikationer

SCR-modellen har framgangsrikt forfinats och fungerar nu med
zeolitkatalysatorer

—_ ®
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