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In this research, the use of biogas in a dual-fuel diesel engine (which released energy in its
operating cycle comes from two fuels) was studied in order to evaluate effects of the biogas-diesel dual fuel
operation on a single-cylinder, small indirect injection diesel engine KUBOTA RT120. The research could be
divided into three parts: First, to design the gas mixture for mixing biogas and air. Second, to study the
engine performance at full load and part load conditions. And third, to investigate engine durability when it is
operated with duel fuel.

With the designed gas mixer, the engine could operated with biogas dual fuel mode and could
obtained the same maximum torque as diesel fuel at every engine speeds. The bio-gas could be replaced
the diesel fuel around 36-39% but the specific energy consumption at low corrected brake torque was found
higher than the use of diesel about 50-93%. As the engine was operated close to maximum brake torque
(excepted at engine speed 1800 rev/min) the specific energy consumption of dual-fuel was slightly lower
than diesel. Air/Fuel equivalence ratio of used dual-fuel was higher than with diesel around 0.2-0.3% at close
to low and high brake torque. At all test points and engine speeds, duel-fuel’s exhaust gas temperature were
lower than diesel. The exhaust temperature were close to diesel at low brake torque but at high break torque
the exhaust temperature was higher around 45% at engine speed 1000 rev/min and 5% at 2400 rev/min. The
temperature of lubricant oil and cooling water were also higher compared with the use of diesel fuel around
1-3%.

The biogas dual fuel engine durability test at engine speed of 2400 rev/min showed that with high
thermal load the engine parts (cylinder and piston) were damaged even though lubricant oil and cooling
water temperature were higher than diesel only 1-3 °C. Therefore, test maximum engine load was decreased
to 6.7 kW that the engine was smoothly and continuously operated. In this durability test, the lubricant oil
consumption was high that caused the decreasing of lubricant oil temperature. The metal in lubricant oil was
higher compared to diesel operation especially chromium (material of piston ring) and aluminium (material of
piston). The results agreed well with the result of weight loss on both parts.

The study could be concluded that using of biogas in a duel-fuel small IDI diesel engine should not
be operated at engine operation range of 90-100% maximum load at engine speed of 2000 and 2400
rev/imin which the engine damage could be occurred. The best operating point of biogas dual fuel engine is
around 1800 rev/min because it was the optimum point of fuel cost which could reduce diesel fuel

consumption around 42-68%.





