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Wall-Flow Particulale Filler Simulation

> Multi-Purpose Modeling
CATWALL simulates filter operation as

regards: INPUT (as functions of time)

v’ filtration efficiency, particle deposition v Bxhaust flow rate

v’ pressure drop v Exhaust temperature

v heat transfer v Bhaust oxygen _ _
v thermal regeneration j :"’I‘gf;gfn‘;‘t’r';cgnr:::ggf‘ Sz
v’ catalyst/fuel additive assisted regeneration

Filter backpressure until regeneration II]I:\‘>

as function of filter size and position
600 T T

Undersized Normal Oversized N/ N/ I["::>
500 J

OUTPUT (as functions of time)
v Pressure drop
el v Filtration efficiency
m:r?i?;m v Temperature profiles

v Soot layer profiles

---- om

Mean backpressure (mbar)

Im

200 300 400 500 600
Driving distance (km)




> Regeneration Modeling

Filter regeneration behaviour is critical to
overall performance. CATWALL is capa-
ble of predicting the evolution of the
catalytic regeneration process, with ac-
curate prediction of temperature gradi-
ents (critical for filter safety).

Simulation of regeneration evolution
with and without active filter protection
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Maximum filter temperature during
regeneration as function of filter size &
distance from manifold

> Additive Dosimetry

Selection of the most suitable fuel ad-
ditive is a highly complicated task.
Mathematical modeling supports the
solution of difficult problems, like:

v additive type selection

v’ additive concentration in fuel

v' “smart” additive dosimetry

Filter temperature profiles
during catalytic regeneration
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> Sizing & Positioning
Common applications of CATWALL
relate to filter size and positioning
optimization.

> Fuel Penalty Minimization

Filter size and material together
with the regeneration frequency
affect  overall fuel  penalty.
CATWALL’s backpressure model
computes fuel penalty effects of
different designs

> Filtration Efficiency

CATWALL computes particulate
collection as function of particle
size and filter geometry. In con-
junction with the flow model, the
soot layer profile along the filter
may be predicted.
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