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Background

This report entitled: “Performance evaluation of fuel mixes with the produced ethanol in
motor engines” was produced under co-finance of the European financial instrument for the
Environment (LIFE programme) as the Deliverable (C3.1) of Action C3 of Project “LIFE
CIRCforBIO” (LIFE18 CCM/GR/001180).

This report outlines the physicochemical properties of bioethanol produced at the CIRCforBIO
demo plant biorefinery. It also provides insight into the performance of an average

commercial engine when fuel mixtures including bioethanol are used.
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Executive Summary

The present report was prepared in the framework of the co-financed European LIFE-Climate
Management by NTUA. Responsible for its preparation is the National Technical University of
Athens (NTUA).

LIFE CIRCforBIO project developed an innovative and low-carbon footprint technology for the
production of high-quality bioethanol and oil with the aim to boost the use of biofuels as a
sustainable energy source and reduce the carbon footprint of the energy cycle promoting the
circular economy concept. In this report, the results of a physicochemical analysis of the
bioethanol produced and the results of engine performance, pollutant emissions and fuel
consumption using mixtures of commercial gasoline/bioethanol on an average car engine are
presented and discussed.

The produced bioethanol proved to be a high purity biofuel according to the specifications set
out in EN 15376:2012 except for water content. The E10 fuel blend was shown to meet the
specifications of EN 228:2012. Upon the quality verification and in view of examining the fuel
performance, designated fuel blends (0%, 2%, 5% 10% and 20% v/v) were tested in a vehicle
engine (Toyota Corolla sedan, model 2003, EURO 3). These mixtures were evaluated by
measuring consumption and emissions on a selected gasoline powered passenger vehicle
under two driving cycles; the Worldwide harmonized Light vehicles Test Cycle (WLTC) driving
cycle (warm and cold start) and the real-world driving cycle. The performance characteristics
of the engine and the gaseous emissions (CO,, CO, HC, NOyx) will be investigated thoroughly.
Additionally, the motor wear was evaluated by monitoring the lubrication parameters.

Based on the test results, the fuel consumption presented an increase as the ethanol content
in the blend increase due to ethanol’s lower energy content. The application of ethanol
additive to gasoline up to 20% affected positively the reduction of the measured exhaust
components. Vehicles running on bioethanol blends generally emitted less CO,. The tested
fuel blends exhibit similar or better results for the engine performance parameters compared
to the base fuel (EO). Conclusively, the application of bioethanol fuel mixtures up to 20%
affected positively both the exhaust emissions and the engine performance, proving the

usefulness of the application of alternative fuels for spark-ignition drive units.



