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Principles of operation of planar oxygen sensor in a bi-fuel engine catalyst
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Abstract

Planar ZrO2 based oxygen sensors used in automotive engine management systems in conjunction with a three-
way catalyst can control the air-fuel ratio and reduce the exhaust emissions. This paper gives principles of
operation and technology of a planar ZrO2 dual cell sensor with an integrated heater. This kind of sensor is used
to measure the oxygen contents and the Lambda value of exhaust gases in automotive engines. The Nernst law as
a basic principle for the stoichiometric ZrO2-based sensor has been described. In measuring the A/F ratio a good
catalyst activity is necessary to establish the correct equilibrium partial pressure of oxygen at the three-phase
boundary Pt/gas/Zirconia. Furthermore the heater supply voltage must be controlled, so that the temperature of
the sensor is kept at the operating point. The influence of contamination which enters the exhaust gas through
the intake air or as a result of fuel, oil, sealing materials etc., and thus reaches the A -sensor, is application specific
and must be determined by tests. For physical reasons the sensor needs ambient air at its reference gas side.
Replacement of the air volume inside the sensor must be guaranteed by a sufficient air permeability of the wires
and the connectors between sensor and ECU. In a case study a Bi-fuel vehicle with a bad operation has been
investigated and the parameters of lambda sensor have been checked.
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