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ABSTRACT
▪ The CFD model matches well the experimental in – cylinder pressure and hence is considered

validated.

▪ 50% methanol energy fraction is the upper limit of knock-free premixed combustion.

▪ NOx emissions are affected by the methanol high latent heat of vaporisation and the high

oxygen content; the former reduces the maximum in-cylinder temperature whereas the latter,

would result in increased temperature and hence NOx.

▪ NOx emissions reduced by 8% and 37% with methanol energy share of 10% and 50%

respectively.

▪ For higher methanol energy fractions other combustion strategies are required, such as low

pressure direct methanol injection at compression stroke.
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Table 2. Computational grid data

Table 3. Engine parameters for knock – free combustion
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NOx formation tendency for 50% MEF
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AIM

▪ Achieving high methanol share knock-free 
combustion in most frequent operations of marine engines.

CHALLENGES

▪ Lack of marine engine studies operating with high methanol fractions

▪ Knock combustion at high loads with methanol fuel

▪ Examine limitations of premixed combustion concept under diesel-methanol dual fuel operation
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