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PM COMPOSITION

PM of medium speed engines typically not dominated

by soot & ash (ISO 8178 measurement)

 IMO regulation for S-content G. Hellen, J. Ristimäki, Wärtsilä, CIMAC 2007 paper #56
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BLACK CARBON

IMO REGULATION

• Black carbon (BC) increases global warming

• BC emission combustion dependent (unlike other PM)

Today:

- Bond et al. BC definition approved by IMO

- Measurement still discussed (PAS, FSN, LII as options)

- Still no information about future limit or timing

 Commercial projects referring to other regulation
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PARTICLE COLLECTION

Direct or «dry dust» method dilution method

G. Hellen, J. Ristimäki, Wärtsilä, CIMAC 2007 paper #56
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ISO 9096 VS. 8178

Operation on 100% load with HFO
G. Hellen, J. Ristimäki, Wärtsilä, CIMAC 2007 paper #56
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ISO 8178 LFO

CIMAC WG5 ìnformation on black carbon emissions 2012
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ISO 8178 PITFALLS

Dilution ratio affects PM value not sensitive for BC

J. Heikkilä, S. Ingo, Wärtsilä, CIMAC 2016 paper #110

J. Ristimäki et al., Wärtsilä, CIMAC 2010 paper #73



PARTICLE MASS

K. Lehtoranta, P. Aakko-Saksa, T. Murtonen, H. Vesala, L. Ntziachristos, P. Karjalainen, T. Rönkkö, N. Kuittinen, J. Alanen, ETH Nanoparticle Conference (2018)

PM are exceeding EU Stage V 

by ISO 8178 even for DF engine
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CIMAC RECOMMENDATIONS

In order to assess PM abatement dry dust

measurements should be advocated
CIMAC WG5 guide to diesel exhaust emission control 28/2008
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