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Study on Combustion Characteristics of Biogas Fuel using S.I. Engine

(Making of S.1. Engine experimental device
and Combustion Experiments)

Koji MORIGUCHI, Shigeki TOMOMATSU, Yoshinori NAGASE
Abstract

Biogas, which is made from animal excreta and food waste, consists of 60% methane and 40% carbon dioxide. The biogas
composition ratio is changed by fermentation condition. Combustibility of biogas was researched about relation between gas flow
and flame shape using constant volume combustion chamber. But combustion charactetistics of biogas/air mixture have not been
researched in spark ignition engine. The purposes of this study are making of engine experimental system and comparing
combustion characteristics of biogas with propane. First of all, the authors designed and made intake system for biogas supply, spark
ignition system and combustion pressure measurement system. To comparing each combustion characteristics, combustion pressure
was measured under same ignition timing condition. In these experiments, concentrations of methane in biogas were 70, 60 and
50%. From the result of pressure measurement, combustion period of propane mixture was the shortest in all conditions. For biogas
mixtures, combustion period decreased with increase of methane concentration. Maximum combustion pressure increased with
decrease of combustion period. As results, it was found as follows. To investigate combustion characteristics of biogas/air mixture,
engine experimental system was designed and constructed. From combustion pressure measurement, there is high correlation
between combustion period and methane concentration of biogas. However, to discuss about indicated work, indicated mean
effective pressure, indicated thermal efficiency and specific fuel consumption of each conditions, these should be compared under
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