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Transient Temperature Measurement of Unburned Gas in an Engine
Cylinder Using Laser Interferometry with a Fiber-Optic Sensor
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Abstract

Various global environmental issues are related to the use of internal combustion engines,
including air pollution and energy concerns. It is therefore desirable to improve the efficiency
of spark-ignition engines. In order to develop lower fuel consumption, higher power output
engines, it is necessary to know the fuel concentration, temperature and turbulence in an
engine cylinder. Therefore new measurement systems with high accuracy and highly temporal
resolution need to be developed. The purpose of this present study is to develop a fiber-optic
sensor probe using a polarization-preserving fiber and a metal mirror for use in a fiber-optic
heterodyne interferometry system. A fiber-optic heterodyne interferometry system offers high
potential resolution and provides a non-intrusive temperature measurement technique. The
accuracy of the measurements and the applicability of this system for an engine cylinder were
discussed. The measurement accuracy of the developed fiber-optic sensor and heterodyne
interferometry system was sufficient to be applied to temperature history measurement of
unburned gas compressed by flame propagation in an engine cylinder. The resolution of the
temperature measurement is approximately 0.7K, and is dependent on both the sampling clock

speed of the A/D converter and the length of the measurement region.
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