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Abstract 
 Producer gas is one of the potential alternative 
energy which has long been used as a fuel in the 
engine, however, very few researches about the 
combustion characteristics have been done. In this 
study, the combustion characteristic and exhaust 
emission of producer gas–diesel dual fuel engine are 
investigated. The single cylinder, direct injection, 
diesel engine mounting with in-cylinder pressure 
transducer is used for the combustion characteristic 
analysis. Producer gas, from charcoal, is generated 
from 50 kWth double throat downdraft gasifier. The 
combustion and emission characteristics of dual fuel 
engine are investigated at constant speed 1500 rpm 
at various break mean effective pressure (bmep) 
loads between  0–715.8 kPa and various diesel-gas 
input ratio for maximum diesel saving ratio of each 
load. It is shown that the maximum diesel fuel 
saving is 71.15% at bmep load of 501 kPa. The CO 
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Abstract 
 Producer gas is one of the potential alternative 
energy which has long been used as a fuel in the 
engine, however, very few researches about the 
combustion characteristics have been done. In this 
study, the combustion characteristic and exhaust 
emission of producer gas–diesel dual fuel engine are 
investigated. The single cylinder, direct injection, 
diesel engine mounting with in-cylinder pressure 
transducer is used for the combustion characteristic 
analysis. Producer gas, from charcoal, is generated 
from 50 kWth double throat downdraft gasifier. The 
combustion and emission characteristics of dual fuel 
engine are investigated at constant speed 1500 rpm 
at various break mean effective pressure (bmep) 
loads between  0–715.8 kPa and various diesel-gas 
input ratio for maximum diesel saving ratio of each 
load. It is shown that the maximum diesel fuel 
saving is 71.15% at bmep load of 501 kPa. The CO 
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emission is higher in the case of dual fuel mode 
comparing to that of the diesel mode. NOx is 
decreased by 30 - 350 ppm depending on the bmep. 
In the dual mode, the ignition delay becomes longer 
when the diesel saving ratio is increased. At the 
maximum diesel saving, the ignition delay is 
increased 2-5 °CA, while the cylinder peak pressure 
is decreased by 10-15 bar. 
Keywords:  Combustion characteristics, heat 
release rate, dual fuel engine, producer gas 
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Maximum torque 25.5 N-m / 1900 rpm 
Compression ratio 18:1 
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Co.,Ltd. 
 

 HM 5000  Infrared Industries 
   4 

 

 4  
Gas Range Resolution&Accuracy 
HC 0 - 10,000 ppm 10 ppm ±2% 
CO 0 – 10 % 0.01% ±2% 
CO2 0 – 20 % 0.01% ±2% 
O2 0 – 25 % 0.01% ±2% 
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71.62 0.27 5.02 0.16 1.31 40.34 
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