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Abstract - The interest on the utilization of landfill gases and biogases for energy pro—
duction has been increasing due to environment concerns and global warming caused by
burning fossil fuels, renewable nature of these gases. Using those synthesis gases to ge-
nerate energy with engine encourages more efficient collection reducing emissions into the
atmosphere and generates revenues for the operators. However the lower calorific value
of synthesis gases than that of LPG or CNG affects the combustion stability and power
output. Thus it becomes necessary to address disadvantages involved by studying syn-—
thesis gases in technological perspective. This paper discussed synthesis gas as a fuel for
60kW dual-fuel engine to produce power in an effective way. The methane diluted with
N2 was used as a fuel and developed ECU and injector driver facilitated the investiga—
tions with diesel fuel.
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Fig. 1. Schematic of experimental setup.

Table 1. Specification of base diesel engine.

Type Description
Number of cylinder 6
Bore (mm) 103
Stroke (mm) 118
Displacement volume (cc) 5,899
Compression ratio 17.0
Fuel Diesel
Max. power 170 kW / 1800 rpm
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Table 2. Dual fuel engine test conditions.

Experimental condition Description
Replacement ratio (%) 80
Engine speed (rpm) 1,800
Power (kW) 60
Nitrogen dilution ratio (%) 0, 20, 40, 80
Fuel injection pressure (MPa) 80, 100, 1200, 140
Fuel injection timing (BTDC, CAD) Sweep

Fig. 2. Mixer integrated with throttle body
actuator.
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Fig. 3. Effect of diesel fuel injection pressure
on efficiency in dual fuel engine (1800
mpm, 60 kW, CNG only for syngas
simulation gas, 20% substitution rate).
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Fig. 4. Pressure trace and heat release rate
with various injection pressure for
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Fig. 5. Pressure trace and heat release rate
with various injection pressure for
BTDC 10 injection timing (1800 rpm,
60 kW, Methane only for syngas
simulation gas, 20% Diesel).
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