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This research studied the effect of exhaust oxygen contents on oxygenated gasoline engine performance and
exhaust emissions. The fuels employed were 6 oxygenated gasoline blends GEO5, GEL0, GEL5, GMO5, GML0, GML5 and
a baseline fuel, GL00. A TOYOTA engine model 4A-FE (1600 cc) was constant speeds steady state tested on
a dynamometer. The test conditions were the simulated road loads as the engine has been installed  a vehicle, TOYOTA
CORONA, which is driven with the fourth gear on a level road.  The experiments have been divided into 3 parts. First,
OEM (Original Equipment Manufacturing) TOYOTA 4A-FE engine’s performance and exhaust emissions were
Investigated. ~ Second, performance and exhaust emissions of TOYOTA 4A-FE which its exhaust oxygen contents were
tuned have been investigated. Then oxygen contents which give the maximum engine thermal efficiency (applicable in
practical) bad heen determined. Third, the results of the second part and the OEM of TOYOTA 4A-FE engine * results
WWere compared

Results of the first part show that oxygenated gasolines give lower brake torgue than the haseline fuel (G100)
hut produced higher specific CO than the standard gasoline. - The results also indicate that the gasoling with Ethanol blends
produced specific CO and specific COj higher than the gasoline with MTBE hlends.

Results of the second part show the influence of exhaust oxygen content on engine efficiency. The more the
OXygen content in the exhaust gas (out not more than 0.7 % by vol.), the higher the engine efficiency and the lower the
specific emissions.  Normalized Peak Oxygen’s data which is practically applicable were successfully evaluated from the
tuned oxygen engine’s data.

The comparative results between the tuned oxygen engine efficiencies and OEM’s engine efficiencies in the
third part show that at ! engine speed especially beyond 2000 rev/min the efficiencies of Nomulized Peak Oxygen engine
were higher than OEM’s engine efficiencies. All oxygenated gasolines used in this experiment show the same trend as
describe above. The maximum improvement of Normwlized Peak Oxygen engine efficiency of 6.7 % has been reported.
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