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Abstract

The upstream oxygen sensor plays a critical role in fuel control within the engine management system. It provides
the electronic control unit with information on whether the air-fuel mixture is lean or rich, enabling the ECU to
adjust fuel injection accordingly. Depending on various factors, this sensor—whether wideband or narrowband—
may exhibit delayed response. Such delays can adversely affect engine performance, leading to increased
emissions and fuel consumption. In this study, a Samand Soren equipped with an EF7 TC engine was tested to
evaluate emissions under two conditions: using a fully functional sensor and sensors artificially slowed at multiple
levels via hardware. The results indicate that increasing sensor response delay significantly elevates exhaust
emissions. The pronounced increase observed with severely delayed sensors is attributed to prolonged engine
operation under a rich mixture due to the sensor’s slow response.

Keywords: Oxygen sensor, Emissions, Slow oxygen sensor, EF7 engine
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