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Active DPF System (PURImax) for Nanoparticle
Filtration and NO, Reduction in Practical Use
with Low Exhaust Gas Temperatures
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Summary

With the introduction of a 40 g/m3 NO,-limit in ambient air (January, 2010), the necessity of minimizing
NO, in European cities became apparent. Currently more than 120 cities exceed the allowed NO,
concentrations by far — the “leader” is the city of Stuttgart with an annual NO2 average of 120 g/m3.
NO, is multiple times more toxic than NO and settles at ground level. Hence, tailpipe NO, affects
especially children but also older people with respiratory problems. NO,-inducted heart diseases and
fatalities are growing with increased emission levels.

Particulate matter emissions in the form of diesel nanoparticles are classified as carcinogenic and
massively damage the health of the exposed population because of their mutagenic effect. The financial
evaluation of the damage to health exceeds many comparative calculations with the volume of
investment for retrofitting Diesel fleets with particulate traps.

Environmental zones have been put in force throughout Europe to reduce particulate matter emissions.
By 2012, the relevant EU guidelines for PM reduction must be implemented by all member states.
Accordingly, the number of environmental zones in the EU will drastically in the next future. To comply
with the EU guidelines, access restrictions to city centers are introduced to prohibit older vehicles
without aftertreatment to enter. Unfortunately, national guidelines for the certification of retrofitted filters
(in Germany ,attachment 27%) allow also FTF ,Flow Through Filters” to comply with the regulations.
Those systems don’t achieve substantial reductions of nanoparticle emissions from diesel vehicles. An
effective abatement of ultrafine PM emissions can only be guaranteed by “closed” filter systems that
have particulate number reduction rates of over 99%.

www.puritech.de
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Summary conta.

Conventional catalytic coated wall-flow filters very effectively reduce particles, CO and HC emissions. It
has been untypical so far that a catalytically active particle filter could also reduce nitrogen oxides and
especially NO2 with a high degree of efficiency. PURItech, the exclusive partner for retrofit systems of
Mercedes Benz in Europe developed PURImax, an active, self-regenerating particle filter system with a
high nanoparticle reduction of 99.7% and a simultaneous decrease of the total NOx emission.

The PURImax system with a high level of NO, reduction has proven itself in practical use and works
efficiently at exhaust gas temperatures as low as 120° - 230°C.

The performance was recently certified by the Technical University of Graz. They have tested a city bus
(Mercedes Benz O530 Citaro) on the roller dynamometer in a low temperature city cycle. The report
confirms that PURImax curtails all limited pollutants PM, HC, CO and even NOx. NOx is reduced by
21% in total and NO, by impressive 61% compared to the raw emissions. This reduction was recorded
in a highly transient cycle with an average exhaust temperature of only 230°C.

Similar test results were documented by ElringKlinger Motec for achieving the German On-Road
approval.

The Swiss VERT test protocol demonstrates an almost complete elimination of the NO, emissions with
the PURImax system in all tested engine operating conditions. The author Dr. Andreas Mayer
summarizes: ,NO, was extremely low, a very impressive result with this filter system, which have not
been tested with other DPF systems, so far”.

The PURImax system can be retrofitted to vehicles and machines without modifications of the engine
and the necessity of adding operating fluids (AdBlue or FBC). With its highly efficient nanoparticle
abatement and simultaneous NOx (NO and NO,) reduction at low exhaust gas temperatures, the filter
system offers a cost-effective solution for the control of urban PM and NO, emission loads.

www.puritech.de
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Summary conta.

Compared to SCR technology, which requires an exhaust gas temperature of over 230-250°C for the
decrease of NOx emissions, the reduction of NO, using the PURImax System begins at 120°C and
presents a considerable advantage in urban areas. Furthermore, PURImax nearly eliminates ultrafine
particulate matter concentration in the ambient air which SCR technology cannot provide.

A considerable portion of the NO, emissions in cities is caused by traffic, especially by older commercial
vehicles and busses. Until now, attention has been paid to the reduce pollution of CO, HC and PM which
can be done by platinum-containing DOC'’s, diesel particle filters (DPF) or a combination of both.
These purifiers, often referred to as "CRT systems” but also FTF’s considerably increase the NO,
proportion in comparison to engine raw emissions, especially at lower exhaust gas temperatures.

New vehicles often combine DPF systems with SCR catalysts to reduce the NO, and nanoparticle
emissions simultaneously. The SCR technology requires a urea-water solution as an agent to be able to
reduce NOx in the SCR catalyst. The efficiency of the SCR catalyst at temperatures below 230°C is
poor. Hence, the urea dosing system remains switched off at temperatures which are typical for urban
city driving cycles.

The usage of an SCR system in urban applications with reference to NO, reduction is therefore to be
viewed critically.

www.puritech.de
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Country | Qty. Pass Enforcement Incentives for | Percentage
LEZ Criteria Retrofit Retrofitted
D 40+ EURO 2 Police 330 € Cars Ca. 5%
EURO 3 €60, 1 Point | 3600 € HDV
EURO 4 (>12 tons)
UK London | EURO 3 PM Cameras none Ca. 25%
£200 p. day
NL 10+ EURO 4 Cameras 150 Mio € Ca. 75%
€150 p. day
I 7 Min. EURO Police Regional Ca. 15%
2 Different Fines | 5 - 15 Mio €

European LEZ’s

www.puritech.de
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Zeitleiste der Umweltzonen in Deutschland (mit Angabe der fir die Einfahrt in die Umweltzonen erforderlichen Plakettenfarben und Schadstoffgruppen)
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NO, Concentrations 1987 - 2004

90 1.200

50 %10 r Rapid Increase of NO,
70 % NO, in Cities after 1999
AWANN

| -Leﬁgq\ Lo
0 S—n¢ - Introduction of Low
30 /TA—kv‘Azmo Sulfur Diesel Fuel
20 g ( ® DOC‘S

e/ [ . Pt-Coated Sootfilters

800

Reasons:

ug/m’ (NO,)

pg/m® (NO,, Ozon)

7))
-
O
=
©
p
O
-
)
o
p
@
[P
—
<
-
©
Q
O

1987 1989 1991 1993 1995 1997 1999 2001 2003
Jahr

Source: IFEU, 2005
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NO, Performance of Certified Filters in
Germany

NO, in g/kWh
R e =

ETC
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=7
I 5
L4 source: Uni. of Albany, NY

Free radical initiators Balance Of NO & N02

O; + hv

HONO + hv OH & Ho,, RO, ‘ depends on:
H,CO + hv

03+ C=C hv

PAN +hvﬁTm C )

NO, + RH - Ozone Concentration

o + NO, @ O, oxidises NO to NO,
+ OH,RO HO,, RO, ——

- Solar Radiation

‘ (‘)‘ Light reduces NO, to
NO

NH,NO,=—— NH; + HNO, or RONO, RCOOH

! H,0,, CO,
Dry & Wet Deposition ]
NOXx is 90% men-made!
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Size Specific Particulate Matter Distribution
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NO / NO, Performance FTF
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NO2 Formation with Platinum Coated DPFs
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EGR: NOx Reduction max. 35%, difficult to
retrofit, suitable for urban driving cycles

PURImax

NOx Reduction up to 30%, high NO2
Reduction, good performance in
urban driving cycles

2 Only 1 device for PM & NOx

AdBlue

exhaust gas with
oxides of nitrogen

-
- A
ammeonia -
+ /
steam

SCR catalytic converter

water + nitrogen

A

A, |

+
oxide of nitrogen

SCR: NOx Reduction up to 90%,
complex to retrofit,

low performance in urban
driving cycles
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PURImax System

. Display &
Fuel L
Diesel e Control Unit
Tank
—> 000

CPU contains:
- Electronic Controls
- Injection Pump

CPU - BP Sensor
- Data Logger

n ﬁ ﬁ ﬁ ﬁ x °] - PC Interface

l Dlesel Englne

Temp Temp

Back- | L
l Press. ﬂ

Injection Nozzle
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PURImax System

 Diesel Fuel is injected by a special nozzle
upstream of pre-filter (injection pressure: 10 bar)

«  Droplet Size < 40um of fuel mixes with exhaust
gas and vaporizes (no static mixer necessary)

Exhaust/Fuel mixture combusts in the pre-filter
(base metal oxides coating) and increases
exhaust temperature to > 500 deg C

DPF rapidly combusts trapped soot

*  Fuel Injection can start at exhaust gas
temperatures as low as 220 deg C
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« HC & CO slip is oxidised in DPF
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Active Regeneration

4 different algorhythms can be selected/programmed:

1.

Timer Regeneration > when the system operates at the mandatory exhaust
temperature (i.e. 220 deg C), the CPU will start to inject fuel after a pre-set time
of operation (i.e. 8 hours)

Pressure Regeneration - when the system operates at the mandatory exhaust
temperature (i.e. 220 deg C), the CPU will start to inject fuel after a pre-set
exhaust back-pressure level (i.e. 150 mbar) is reached

Temperature Regeneration -> when the system reaches the pre-selected
exhaust temperature, the CPU will start to inject fuel

Intelligent Regeneration > when the system operates at the mandatory exhaust
temperature and is triggered by the back-pressure level, the CPU will inject fuel
for a pre-set period of time. It permanently monitors and records the pressure
drop, which is also programmable. In case the desired pressure drop cannot be
registered, the CPU will continue dosing fuel. Pauses between 2 regeneration
attempts can be adjusted.

www.puritech.de
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Chemical Reactions in the DPF

Special formulation of Base Metal Oxides coated on Pre-Filter &
DPF:

Coating reduces NO & NO, by utilising HC & CO as a reduction
agent (similar to Urea)

NO, + CO - NO + CO,
NO, + HC - NO + H,0
NO - N2 + 02

www.puritech.de
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NO2 & NOx Reduction German Approval
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ETC Baseline vs PURImax - Accumulated

— Baseline NOx /l -30%

— PURImax NOx
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Accumulated NO2 Concentration in ppm

ETC Baseline vs PURImax - Accumulated
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Emission Reduction TU Graz/Austria
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WWWLpues |

b0 55
Average NO2 Reduction
50— Rate: -97%

" NO, with PURImax

NO,-Emissionen [ppm]
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Messpunkt 1 Messpunkt 2 Messpunkt 3 Messpunki 4 Messpunkt 5 Messpunkt 6 Messpunkt 7
100% Motorlast 75% Motorlast 50% Motorlast 10% Motorlast  100% Motorlast 75% Motorlast 50% Motorlast
2.000 UW/min 2.000 UW/min 2.000 UWimin 2.000 U/min 1.400 Wmin 1.400 U/min 1.400 U/min

Quelle: VERT Sekundaremissionsmessung (VSET) mit PURI tech DAS-DBS /
Abgaspriifstelle (AFHB) - Messung nach ISQ 8178 - gemall VFRT Verfahren

www.puritech.de
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Head-to-Head: PURImax vs. SCRT System

Criteria

PURImax

SCRT

NOx/NO, Reduction
in Urban Cycles

30% / 70%

No reduction below
220 deg C

Operating Cost

Low (filter cleaning)

High (filter cleaning,
AdBlue refill &
maintenance)

Installation Space

Replaces Muffler

Replaces Muffler &
Needs Additional

Space for SCR
Catalyst

Investment

100%

Minimum twice the
price

www.puritech.de
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Lchweizerische Eidganassenschaft
Confadération suisse
Lonfederaziong Swizzera
Confederaziun svizra

Bundexam t fir Lnneeed t BAFL
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2000 hrs VERT Test

Clean Air for Generations
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In-Field Experiences 2000 hrs VERT Test
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Many thanks for
your attention!

Company Address:

PURItech GmbH & Co. KG

BadstraBe 26
79761 Waldshut-Tiengen
Germany

Tel.: +49 (0) 7741 966 82 - 0
Fax: +49 (0) 07741 966 82 - 21
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Mail: info@puritech.de
Web: www.puritech.de
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Introduction

1. Company Portrait

2. PURImax — DPF-System with PM, CO, HC, NO, and NO2
Reduction
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1. PURItech — Company Portrait

Head Office: Waldshut-Tiengen / Germany

Activities: Research, Development and Distribution of
Systems and Components for Diesel Emissions Control

- Active / passive Emission Reduction Systems
- Catalytic Converter
- Control- and Monitoring-Systems / Data logger

Products:

- QS9000 / 1S09001:2000
Certifications: - KBA / TUEV / Anlage XXVII STVZO (Germany)
- VERT / BAFU (Switzerland)
- RDW (Netherlands)
- Denmark
- MSHA (USA)
- CARB (USA — in progress)
- LEZ (UK)
- Others
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1. PURItech — Company Portrait

Germany: Waldshut, Leipzig, £
Siegen, Dortmund,
Wiesbaden, Nuernberg

Switzerland: Zurich
Austria: Linz, Vienna
Italy: Milan, Bolzano i3
Belgium: Brussels =
Denmark: Copenhagen

(PURItech Nordic ApS)
Estonia: Tallin
Great Britain: London
Slovenia: Ljubljana 1
Hungary: Budapest \'V-\,f'
Canada: Toronto
USA: Santa Monica, CA

(PURItech US Llic.)
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1. PURItech — Experience & Know-How

Application experiences:

> 15,000 DPF Systems

> 30,000 operating hours
> 800,000 km

Competence in Innovation:

- 2005: Active DPF-System for
trucks — cooperation
with DaimlerChrysler AG

- 2007: Combined DPF-System
(active/passive) with NO,-
Reduction > 97%

- 2010: First emission reduction system for
engine-upgrade from (NOx reduction > 30%)
a) Euro-3 to Euro 4
b) Euro-4 to Euro 5

s

Clean Air for Generations Erstellt von: PURItech Marketing 14.02.2011 PURItech’




1. PURItech — Experience & Know-How

Product Range for:

- LDD/HDD Trucks

- Mining Equipment

- Tractors

- Busses

- Construction Machines / Fork Lift Trucks
- Diesel Locomotives / Ships / Yachts

Customer base:
- Exclusive europe-wide supplier for Mercedes-Benz retrofit filter systems
- Exclusive supply partner of Daimler AG for MD and HD retrofit filter systems

> 50 OEMs with releases for PURItech products

<

Clean Air for Generations Erstellt von: PURItech Marketing 14.02.2011 PURItech




DAIMLER

D

Mercedes Benz

NEODFILARN

CATERPILLAR’
Fenuyr

SCHMIDY

Ein Unternetman der Aedi Schmidt Gruppe

MULAG

Rolan

“‘ﬁ(dﬁ'dw

DIECIH

BOMAG

Clean Air for Generations

TEREX.

@ KramerALLRAD

WACKER
NEUSON

s

KIRCHHOFF GRUPPE

FAHRZEUGE

KLEMM

Bohrtechnik

AMMANN
Z HYDREMA|

Erstellt von:

Altlas Copco

A CompAir

., N

Tunnelling Systems

I,

@ﬁ HAMIVIEL

S

WILLIBALD

1. PURItech — OWM References

®

Hanselifter’

YUNGHEINRICH

J deilmann-haniel

PURItech Marketing

mining systems

14.02.2011




1. PURItech — Application Examples
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2. PURImax

P
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2. NO, increase in ambient air

NO, concentrations in ambient air 1987 - 2004

% 1200 Rapid increase of NO, beginning of 2001
80
+ 1.000 Reasons:
70 Introduction of Low Sulfur Diesel Fuel
s o0 . Pt-Coated DOCs
S 50 =
s leo 2 Pt-Coated DPFs
%40 ‘E;’
30 400
20
«~ 1 200
10 \/
o +——rrr—"""TT—"TT" 0
1987 1989 1991 1993 1995 1997 1999 2001 2003
Jahr

Source: IFEU, 2005
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2. PURImax-System
with NO, and NO, Reduction

PURIMAX System:
- Active DPF regeneration at 220° C, Regeneration by catalytic coating and HC-dosing

- Components : a) exothermal converter / catalytic coated pre-filter
b) catalytic coated DPF / ceramic wall-flow substrate
c) HC dosing system / automatic self-controlled system

Display- and
operating unit

Diesel feed

Diesel tank

o] -ECU
Central - Injection pump
unit - Monitoring system
o| - Datalogger
- PC-connection / CAN port

Y

Diesel engine I

Temp. |Temp.
before |after
Back-| |prefilter|prefilter
l press.

Injection |nozzle

Pre- Particle
filter filter
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2. PURImax-System
with NO, and NO, Reduction

PURIMAX System:
a) Catalytic coated pre-filter

- Matrix: stainless steel metal foll
- Catalytic coating for reduction of NOx and NO,
- Exothermal converter / light-off for HC-Dosing starts at 220° C

b) Coated particulate filter (DPF)
- Monolith: silicon carbide / cordierite (200 cpsi)
- Catalytic coating for reduction of NOx- and NO,
- Additional catalytic coating for DPF regeneration
- DPF regeneration (balance point) at ~ 320° C
- Regeneration temperature depending on soot emission and space velocity

<
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2. PURImax-System
with NO, and NO, Reduction

ECU

injection pump / valve
monitoring system
data logger

PC connect / CAN port

temp.
before

filter

temp.
before

pre -
filter

diesel
injection
line

backpressure

injection nozzle

—

exhaust flow
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2. PURImax-System
with NO, and NO, Reduction

System description:

- Reduction of NO2 Emission: -97 % (even at engine idle)
- Reduction of Particulate Emissions: - 99.9 % (for nanopartice counts)
- Reduction of CO-/ HC-Emissions: -99 % (100% light-off at around 230 degC)
- Reduction of NOx: -30 % (even at engine idle)
- Combined active / passive DPF regeneration
- Fully automatic control of filter regeneration (HC dosing)
- self-cleaning process even at low load / stop-and-go operation

- System tests at DEUTZ / DAIMLER / MBtech / AVL / VERT / TUEV/
University of Graz (FVT)

Clean Air for Generations Erstellt von: PURItech Marketing 14.02.2011 PURItech’




2. PURImax-System
with NO, and NO, Reduction

Test results of VERT: Average NO,-Reduction 97% mNO2 [ppmly & &
engine_ql_n emission

60 56
B NO2 [ppm]
NO,- Reduction: - 97% after PURI tech filter system
— 50 (mean value across all points)
Q.
o
40
7p)
-
RS
0 30
B2,
LITI 20
)
Z
10
0
point 1 point 2 point 3 point 4 point 5 point 6 point7
100% power T75% power 509% power 10% power 100% power 75% power 50% power
2.000 rpm 2.000 rpm 2.000 rpm 2.000 rpm 1.400 rpm 1.400 rpm 1.400 rpm

Data Source: VERT Secondary Emissions Test (WSET) with PURI tech DAS-DBS /
emission test institute (AFHB) - measuring according 150 8178 - VFRT procedure
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2. PURImax-System
with NO, and NO, Reduction

Test Results of VERT: Average NO,-Reduction 97%

Pt-Coating A

/ Source:
60% VERT-tests of
Pt-Coating B

S - ’ different DPF systems in
8 Lon Pt-Coating C terms of NO2 formation
8 / /& (from 120° Cto 450° C)
= \ Pt-Coating D

40%

/ / ’M Pt-Coating E

30% - -~

wio DPF |,
)

20%:

Base- Metal

Coati G . .
o - e _ Red line (H) =
* el /,/ PURItech DPF System
0% : , & et .-"r#--——-_.:" : |
100 200 300 400 500

14.02.2011 PUthech
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2. PURImax-System Validation Off-Road

In-field system validation w/ online measurement of NO - NO,
at “Schachtanlage Asse”, Germany

a) wheel loader “Kramer 480" b) fork lift “Herbst Arktur II*
engine: Deutz F5L 912 W engine: Deutz F4 M 2011
displacement: 4.7 | displacement: 3.1 |
engine power: 52 kW (2.300 rpm) engine power: 44 kW (2.400 rpm)
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2. PURImax-System Validation Off-Road

Results of online NO, measurement at “Schachtanlage Asse”, Germany

Online measurement / October 07" 2008

“Kramer 480” - DPF-System Puritech “0708”

3\;:3;:26 pre DPF post DPF result
[ppm] NO> 30 9 NO, - Reduction -70%

“Herbst Arktur II” — DPF-System Puritech “0908”

%Ieur:ge pre DPF post DPF result
[ppm] NO, 21 10 NO-> - Reduction -54%
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2. PURImax-System Validation On-Road

NO, NOx measurement / worst-case low-temp. cycle / University of Graz / chassis dyno

City bus “Mercedes Benz Citaro O530” (EURO-3)
engine: MB OM 457 hLA test cycle: 9040
displacement: 12 liter average temp.: 230 degC
engine power: 185 kW (2.000 rpm) test date: 12 /2009
e - N i 120.00
501 ~ Abgasternperatur vor Filter — Geschwindigkeit Lab
| 100.00 kS k - — a5
250 | ~ ‘ ‘ & ]
5200 e | i ' e wg E o o 61 |
150 —_ I 5 S— Y = § 60.00 g
100 — 1 20 g 40.00 D —
50 itttk et : SEIEST IS = 10 21
20.00 e (I =
: ;)— 100 —200 —3(:0 —lg _5;0_6(;) 700 —&:)-0 900 10'00_1_15‘1_200 13_0(()) 0.00 :
Zykluszes [Sek) cO HC NOx NO2 PM
NO, NO,
Reduction -61 % -22 %
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2. PURImax-System Validation On-Road

NO, - NOx measurement / ETC test cycle (99/96/EG) / TUEV Nord / engine test bench

HDD Engine “MB OM904”
engine: MB OM 904 LA

displacement: 4.3 liter
engine power: 130 kW (2.200 rpm)

k%‘sgr-‘,ﬁﬁxrahm 3%55-2102 2008 . )
Mot e ETC elringklinger
Kraftstoff Diesel .

Bamerkung DPF Motortechnik

M (Nm)
N [U/min]

T4/T6 [°C]

P4 [hPa)

NO3 NOx

Reduction -79% -30 % o
OM904 Ca cech
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2. PURImax-System Validation On-Road

Endurance test on different on-road vehicles / in-use testing
-> no failures detected

a) Omnibus “SETRA S417 UL” 3,200 operating hours / 130,000 km

engine: MB OM457hLA
displacement: 12 liter
engine power: 260 kW
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2. PURImax-System Validation On-Road

Bem University of Applied Sciences, Engineering and Information Technology Control n°. 500071-3 Laboratory for IC-Engines and Exhaust Gas Control

VERT Filter Test 3k - measured values

client: PURI tech |vehicle: |Bus |manufacturer:|Setra [senial no..  |WKKE3310313105115 [engine type |MB OM 457h LA
additive: Infineum F7991: 25ppm Fe in fuel |type: S 417 UL hours or km : |130'090 km date of adm. for traffic: 2007
measurement. |without DPF (reference) |pamcle trap: I- op. hours/km:|- date of installation: -
pt. = n P 0o," co" NOY NO," HCiR" NO, " co," P
[rpm] [kW] [%] [ppm] [ppm] [ppm] [ppm] [ppm] [%] []
8.1 idle speed 550 - 131 93 683 54 9 767 2.1 7.01
82 idle speed 550 - 18.0 97 €90 85 i1 775 2.1 6.92
8.3 idle speed 550 - 18.1 99 676 85 12 761 22 6.85
client: PURI tech |vehicle: lBus |manufa<:turer: Setra |serial no.: WKK63310313105115 | engine type |MB OM 457h LA
additive: Infineum F7991: 25ppm Fe in fuel |type: S 417 UL hours or km : [130'090 km date of adm. for traffic: 2007
measurement: |with DPF |partic|e trap: IDASIDBS 071224-1-20 op. hours/km:{129'310 km date of installation: 29.12.2007
pt. %) n Bl 0," col NO" NO," HCir" NO," Co," Al
[rpm] (kW] [%] [ppm] [ppm] [ppm] [ppm] [ppm] [%] [-]
8.1 idle speed 560 - 19.3 9 184 1 4 185 20 7.95
8.2 idle speed 560 - 19.3 9 187 1 3 188 18 8.38
8.3 idle speed 560 - 19.4 8 183 1 3 184 20 7.73
temperatur with SCR (MB Blue Tec) with PURItech DAS/DBS 071224-1-20 reduction rates DPF vs. SCR
5)
pt © e NOY NO,V NOxb NOD NO,V NOxb NO,V reduction [ NOxY reduction
8.1 idle speed 163° C 683 84 767 184 1 185 99% 76%
8.2 idle speed 163° C 690 85 775 187 1 188 99% 76%
8.3 idle speed 163° C 676 85 761 183 1 184 99% 76%
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2. PURImax-System — NO, Reduction

EU Emission Standards for HDD Engines
300
250
EURO 2
i
< 200
-
S~
& 150
= PURI 4
S 100 V2T :
= " [EUROS RN Beguelian
50
EURO 5 EURO 4
0
0 1000 2000 3000 4000 5000 6000 7000 8000
NOx in mg/kWh

<
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2. PURImax-System — NO, Reduction

MAN D2866 LXE 40

US EPA (marine engines)
Tier 2 Tier 3
HC+ NO,: 7,2 g/kWh HC+ NO,: 5,6 g/kWh

|| A

22% HC+ NOL-Reduction required

cylinder: 6
displacement: 12 |
engine power: 190/279 kW (1.800

rpm)
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2. PURImax-System — NO , Reduction

MAN D2866 LXE 40

US EPA (marine engines)
Tier 2 Tier 3
HC+ NO,: 7,2 g/kWh HC+ NO,: 5,6 g/kWh

' 1

cylinder: 6
displacement: 12 |
engine power: 190/279 kW (1.800

rpm)

3
<
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Thank you for your attention!
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