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ETEEEET Diesel particulate trap

. . or Diesel particulate
Engine control unit filter (DPF)

incl. DPF control 2 stage T/ C

or VGT
- Temp. Catalyzed
DOC Seliisor Filter

Intake Throttle =~

(filter regeneration)

Hectronic
HP Injection

[=¢

Cooler
EGR Optional:

Valve Fuel Doser Diff. Pressure

EGR: exhaust gas recirculation Sensor

DOC: diesel oxidation catalyst
VGT: variable geometry turbocharger

(filter regen.)
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Engine out PM (w/ o fuel sulfur PM)
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OBD: Onboard diagnosis
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Engine out PM (w/ o fuel sulfur PM)
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Fuel Sulfur Content [ppm]
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> Additional AdBlue®
container necessary

» no additional
cooling system
capacity required

Dosing unit &
urea injector
» muffler & integrated SCR No ultralow sulfur
catalyst w/ o precious metal diesel fuel required
coating (DC concept)
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EGR needs: ultra low sulfur fuel quality

> Fuel quality has a significant influence on exhaust
gas emissions mainly due to fuel sulfur
contribution to the PM emission by the formation
of sulfates, especially with PM after treatment
systems -> ultra low sulfur fuel needed !!!

> The actual Chinese diesel fuel quality will not full-
fill the requirements, even the sulfur content of
proposed Euro 3 fuel with about 350 ppm

> Fuel supply infrastructure needs to be provided
1 year before new emission standards are set to
clean the supply network

> The refinery industry will need more time than
available till introduction of the new standards;
the industry in Europe needed about 10 years for
modifications of their processes
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SCR needs: infrastructure for add. agent

» An additional substance for generating ammonia is
necessary aboard the vehicle; this means, the
infrastructure of fueling in the market has to be
widened

» An aqueous urea solution is used for that purpose
in the European Market named Adblue®. This is a
non-toxic, odorless, non-hazardous fluid, which
allows a simple and safe handling

» The introduction of production and distribution of
Adblue®is possible in the remaining time till 2010
according to the experience in the European
ET G

> The bigger share of automotive industry should
have common agreement for this technology and
the government authorities should support it
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European competitors
with EGR systems

w.SCR system
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engines US07
w.EGR & PM trap

Actual Euro 4 / 5 diesel engines in European long haulage trucks
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| Bt |

zolition | Bwo5
medium EGR High EGR
+ DOC + DPF

Preconditions:
» Sensitivity against sulfur fuel
> need of infrastructure. Adblue®

Complexity:
» System Application
»> 0BD Capability

Economy:

» Installed costs

» Fuel Consumption
> Service

Vehicle configuration:
» Cooling System

> Adblue® Tank

» Muffler + Cat or DPF
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Option A Option B Option C Option D

]

PM
[9/ kWh] 0 02
stational
transient
I I

==) presently uncertainties; EU COM Euro 6 proposal not expected before 2007
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Option A Option B Option D
Test cycles o ) g/kWh 0,4g/kWh | 0,59/kWh | 1,0 g/kWh

regiured NOx engine out 1,4 g/lkWh 2,7 g/kWh 3,3 g/kWh 6,7 g/kWh
challenge engine technology high strong strong significant

exhaust gas aftertreatment new SCR + new SCR + new SCR + today's SCR

SCR selective catalytic reduction " ! . /
DPF. Diesel particulate filter active DPF active DPF active DPF passive DPF

fuel consumption
(in comparison to Euro 5)

+ 9% +4 % +3 % 0%

CO, balance o j= g *
required NOx engine out “ 0,6 g/lkWh 1,2 g/kWh 1,5 g/kWh 3,0 g/kWh

challenge engine technology 22? very high high strong

exhaust gas aftertreatment new SCR + new SCR + new SCR + new SCR +

SCR selective catalytic reduction active DPF active DPF active DPF active DPF
DPF. Diesel particulate filter

fuel consumotion
(in comparison to Euro 5)

>>+10 % +10 % + 8% +3,5%

CO, balance vk - i 0

ETC/ ESC: European transient / stationary cycle WHTC/ WHSC: WW harmonized transient/ stationary cycle
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