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Abstract 

Reduction of greenhouse gases emissions into the atmosphere, as well as increasing the share of renewables in 
the overall energy balance, forces the search for new, alternative energy sources. One of the fuels, which presents 
high potential for combustion engines are biomethane or biogas, with methane as the main flammable component. 

Biogas can be obtained from different products and using a variety of technologies which results in its wide 
availability and relatively easy manufacture. 

The largest sources of biogas can be animal farms or sewage treatment plants and waste dumps in which 
significant quantities of biogas are obtained as a result of naturally occurring processes. Biogas can also be obtained 
from processing of energy crops or waste processing in agricultural, food and meat processing plants. 

In this article, the possibility of using biogas as a fuel for CI engines has been examined. In such engine, 
combustion of biogas (methane) requires the use of dual fuel supply system, in which in addition to methane, liquid 
fuel is injected into the combustion chamber, in order to initiate the self-ignition of gaseous fuel. The paper presents 
exemplary results of the impact of the proportion of different fuels and biogas composition on the efficiency of the 
engine work cycle. 
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Effect of Pilot Charge Size and Biogas Composition on the Operating Efficiency of a Dual-Fuel Compression-Ignition... 

Fig. 1. Changes in the combustion chamber air filling coefficient depending on the biogas methane content with 
different  coefficients 

 

Tab. 1. Basic technical parameters of the Yanmar engine 
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Fig. 2. Test stand 
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Fig. 3. Engine torque change at a pilot charge of 3 mm3 and different methane charges for different pilot charge 
injection advance angles, (NL – normal litters gas volume under normal conditions: pressure 1013.25 hPa 
and gas temperature 273.16°K) 

 

Fig. 4. Engine torque change at a pilot charge of 3 mm3 and a constant methane charge fed in a mixture with 
a different CO2 percentage 

 

Fig. 5. Engine torque change at a pilot charge of 2 mm3 and a constant methane charge fed in a mixture with 
a different CO2 percentage 
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