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Size ranges of diesel particles
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Measurement range for particle number

Particle size distribution at engine out, during NRTC
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Legislative requirements for particle number
emissions (EU EURO VI vs. EU Stage V)

co THC NOXx PM PN
(mg/kWh) (mg/kWh) (mg/kWh) (mg/kWh) (#/kWh)

HD EURO VI (CI)

WHSC 1.5 0.13 0.40 10 10 8ell

WHTC 4.0 0.16 0.46 10 10 6ell

NTE 2.0 0.22 0.60 - 16 --

NRMM EU Stage V (CI, 56 kW < P < 560 kW)

C1 5.0 / 3.5 ** 0.19 0.40 - 15 1e12

NRTC 5.0 / 3.5 ** 0.19 0.40 - 15 1e12

NTE 10/ 7 0.38 0.80 30 2e12

** 5.0 for 56 kW < P < 130 kW, and 3.5 for 130 kW < P < 560 kW
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Influence of DPF soot loading on DPF
filtration efficiency
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Temperature distribution in legislative testcycles

HD EURO VI (CI)

20 - m WHTC
= |
T s WHSC
E
~ 10 -
@
E 5 -
|_
0 -
150 175 200 225 250 275 300 325 350 375 400 425 450 475 500
175 200 225 250 275 300 325 350 375 400 425 450 475 500 525

Temperature (°C)

NRMM EU Stage V (CI, 56 kW < P < 560 kW)

20 - B NRTC
= ® RMC
£ S mNTE
s i10) ¢
Q
E S ——_L_lL_L l
% 0 - s — . . - B

150 175 200 225 250 275 300 325 350 375 400 425 450 475 500
175 200 225 250 275 300 325 350 375 400 425 450 475 500 525

Temperature (°C)

Confidential Brier, Bernd, Tandl, Manuel, Grauenfels, Attila | | 20 Februar 2018 | 7




Contents

Legislative requirements
3 Influence of DPF
Influence of combustion parameters

Engine application example

Confidential Brier, Bernd, Tandl, Manuel, Grauenfels, Attila | | 20 Februar 2018 | 8




DPF filtration efficiency
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DPF filtration efficiency
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Definition of mean particle diameters
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Influence of air excess ratio
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Influence of EGR and rail pressure
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Example of Stage V particle emissions
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Summary & Conclusions

Stage V emission targets are significantly more challenging than EURO VI targets due to
higher exhaust temperatures.

Proper DOC and DPF selection is essential to fulfil emission targets.

Possibility to influence particulate size by variation of combustion parameters.

Feasibility to fulfil Stage V emission targets shown.
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