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A combustion monitoring system has been developed
by applying ionic current measurement for malfunction
diagnosis and combustion management of Formula One
engines. In this system the spark plug’s center electrode
acts as an ion probe for ionic current measurement,
which eliminates the need for additional sensors. The
system allows the onboard monitoring of each of the
cylinders for their combustion status under all
operational conditions. The accuracy and reliability has
ensured that the technology can be effectively used for
the management of Formula One engines with car-to-pit
communication carried out via telemetering. It is capable
of various types of controls including detection of
misfire, hesitation, detonation and the lean-burn
condition. In addition to these points, this paper reports
on the relationship between the spark plug center
electrode configuration and the absolute quantity of ionic
current.
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Fig. 1

Vehicle with ionic current measuring system
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