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PM vs NOx (ESC test): 2002-2006
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PM g/kWh
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PM g/kWh

PM vs NOx (ESC test): 2002-2006
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Engine Technology
(engine out emissions)

]

Emissions Control
Technologies

]

Tailpipe Emissions
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One view of a future engine

ETC cycle demands on the engine raw emissions and
on PM conversion to meet emissions limits (MAN)

Euro Limit Value Raw ~max. EGR|CR Injection| Turbo PM
Stage | NOx g/kWh / | emissions | rate (%) | pressure Conversion
PM mg/kWh |NOx g/kWh / (bar) (%)
PM mg/kWh
\Y 3.5/30 3.3/50 18 — 20 1600 1 stage 60
Vv 2.0/ 30 1.8/60 25-30 |1800-2000| 2 stage 65
inter-
cooled
“VI” 1.0/ 20 0.9/60 30-35 |2400 - 2500]| 2 stage 75
inter-
cooled

Source: MAN; 26. Internationales Wiener Motorensymposium 2005
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Emissions Control Technoloqgies

- Diesel Oxidation Catalyst (DOC)
=> Conversion of HC and CO

mﬁ Association for Emissions Control by Catalyst arseL



Diesel Oxidation Catalysts (DOC)

Source: MAN
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Emissions Control Technoloqgies

- Diesel Particulate Filters
=> Particulate Reduction (Mass / Number)
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Wall-flow particulate filters
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articulate filters for light-
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Partial-flow particulate filter

Soot reduction rate %
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Worldwide DPF retrofit experiences

Construction equipment =
Mining equipment
Materials Handling
Refuse trucks

City and School buses | ——
Stationary Diesel
Engines
Marine Vessels
Locomotives



* Engine control to increase
exhaust gas temperature

Catalysed DPF
» Catalysed C-DPF pr— --
—
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Catalysed Particulate Filter (C-DPF)

Porous Filter Wall

Dirty Exhaust
Inlet Channels

Plug

AT A VR A ) PO AT
Plug
Cleaned Exhaust

o T e i Outlet Channels
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* Engine control to increase
exhaust gas temperature

Catalysed DPF
» Catalysed C-DPF pr— --
—

Oxidation
Catalyst DPF

Continuously Regenerating CR-DPF m m
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Continuously Regenerating Particulate Filter
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* Engine control to increase  —

exhaust gas temperature

Catalysed DPF

. o
Catalysed C-DPF pr— o

Oxidation
Catalyst DPF

Continuously Regenerating CR-DPF 5 B N

Oxidation
Catalyst

* DPF + Fuel Borne Additive \ ‘ —

m Association for Emissions Control by Catalyst arseL 21



Particle Filters using fuel-borne additive

-

Soon, no servicing will be required.
Thanks to improvements in the additive and filter media.

Fuel tank | New generation additive :

The increased effectivensss of the new
Eolys second-generation additive
means that less additive is required
in the fuel, so there is less
residue on the filter.

New structure for
the filter media :

The intake channels “octosquare — 94 Basie

shape and larger diameter & X ¥ ] A Silencer
significantly increase residue bia." K

storage capacity. 4

Source: PSA
_ m Association for Emissions Control by Catalyst arseL 22



* Engine control to increase
exhaust gas temperature

Catalysed DPF

. "
Catalysed C-DPF pr— o

Oxidation
Catalyst DPF

) | : : ‘ -
Continuously Regenerating CR-DPF 5 B N

Oxidation
Catalyst

* DPF + Fuel Borne Additive \ ‘ -

' —
o (Off-line electrical / thermal regeneration)
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Emissions Control Technoloqgies

- Selective Catalytic Reaction (SCR)
=> NOx Reduction

M_ Association for Emissions Control by Catalyst arseL
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Selective-Catalytic reduction (SCR)
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Urea SCR-system

Supply module

Dosin Temp.- i
ok n:?l sensor | 2-pin level
anit sensor

5 | {optional)
# AdBlue- MOX sensor

> 85% NOX

|::> ‘ reduced

N, H,O

Exhaust Gas
NOx NH; O,

Source: Bosch, drawing adapted
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SCR catalyst (S)
4NH, + 4NO + O, —> 4N, + 6H,0
urea
(NH,),CO
exhaust

gas |:> V S

Oxidation catalyst (V)
2NO + 0, - 2NO,

4HC + 30, — 2CO, + 2H,0

2CO + 0, —» 2CO,
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Oxidation catalyst (O)
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NOXx
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Heavy-duty applications
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Marine vessels SCR system

Emission reduction in Baltic
Sea maritime transport:

Reducing the weighted
overall NOx emission to
levels below 2 g/kWh.

Main propulsion engines:
0.6 resp. 0.85 g/kwWh NOx.
Auxiliary engines: r

0.2 g IKWh NOX | OFSTIVATION | ) GOTLAND

(according to SJOFS 1997:28 at 75% load)

30
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“ Home
= AECC
9 Air Quality & Health What are the elni?@.ion
Effects control technologies?
AECL Iz an international non-profit scientific
* Emissions Legislation association of European companies making Exhaust gas containg carbon
technologies for automobile exhaust emizsions mongxide (00,
* Engine & Vehicle contral. hydrocarbons (HC), nitrogen
Emissions oxides (MOx) and particulste
matter (Ph). The main
2 Technology technologies used to trest
» Applications The members of AECEC are companies apersting S e hamﬁ”'
wearldwide in the research, development, testing and ERESES ) [EiEss e
= Conservation manufacture of key technologies for emissions
cortral, m autocstalysts
2 Mewsletter m  adzarbers (fraps)

n fiters

Their procducts are the ceramic and metallic

substrates for catalysts and fiters; autocatalysts

[substrates with catalytic materisls incorporated or There are mare details on the
L technolooy pages.

o Publications
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