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ABSTRACT

The objective of this study is to improve the design of carburetor used in an internal
combustioﬁ engines using biogas, capable of an adjusting amount of fuel to have complete
combustion and high efficiency. In this study, A biogas carburetor is designed for ease of mixture
adjustment and optimal ventury flow velocity and ability to control fuel by having higher range of
setting. The method use is to have variable cross section area in the main jet by mean of needle
screw. The engine is a 4-stroke 4-cycle, 1171 cc engine. The engine was modified to increase the
compression ratio from 9:1 to 11:1 to take advantage of the biogas high equivalent research
octane number. The engine was coupled to a two-pole 25 Hp induction motor to generate
electricity when the engine is running at 3000 rpm and coupled to a four-pole 25 Hp induction
motor when the engine is running at 1500 rpm. The experiment was undertaken to determine the
best running condition (at maximum efficiency) for automotive engine used in gencration of
electrical power from biogas fuel. From the results attained, it was found that the biogas newly

designed carburetor has larger range of fuel control adjustment from 4.44% to 25%. Variation in




amount of fuel between with cross section area in the main jet is linear. At 3000 rpm, the engine
efficiency was increased from 14% to 22.14%. This was achieved at the ignition timing of 51°
before top dead center and the lambda factor of 1.02. At 1500 rpm, the engine efficiency was
increased from 14% to 19.74% at the ignition timing of 48° before top dead center and the lambda
factor of 0.99. For 3000 rpm running condition, the payback period is 1.02 year and internal rate
of return (IRR) is 94.65%. For 1500 rpm running condition, the payback period is 2.31 year and
internal rate of réturri (IRR) is 37.73%. It was concluded that at 3000 rpm is the best running
condition for automotive engine used to generate electrical power from biogas. At this condition,
PBP was also found to be the better, compared to other condition. The results are very useful for

improvement of automotive engine used to generate electrical power from biogas fuel.




