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A Study of a High-Efficiency Supercharged HCCI Engine for a Low-carbon Society

DR

Combustion Analysis Using In-cylinder Spectroscopic Measurements and FTIR
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A detailed analysis was made of Homogeneous Charge Compression Ignition (HCCI) engine combustion using spectroscopic
measurements and Fourier-transform infrared spectroscopy (FTIR). The results made clear the characteristics of ignition and the
main combustion period. Experiments were conducted in which the heating value of the injected dimethyl ether fuel was varied
while keeping the intake air pressure and temperature constant. The results revealed that formaldehyde accumulated during the
occurrence of a cool flame and was consumed by the carbon monoxide-oxygen glow that occurred when the hot flame developed.
The simultaneous application of spectroscopic measurements and FTIR made it possible to measure how the HCCI combustion

reactions progressed, which was not possible on the basis of spectroscopic measurements alone.
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Fig. 2 Measured waveforms during FTIR experiments
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