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Heat flux measurements on a diesel—-flame—impinging wall using a MEMS sensor
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Kazuhito Dejima
Diesel engines have excellent performance as reciprocating internal combustion engines, but recent
environmental and energy issues have led to calls for further improvements in their thermal efficiency.
In this study, we focused on the cooling loss caused by the heat transfer between the flame and the
wall surface, and aimed to develop a measurement technique that contributes to the elucidation of
the mechanism. An adjacent multi—point sensor, which has microscopic temperature sensors, was
fabricated using MEMS technology. Heat conduction analysis was performed using the measured
temperatures as boundary conditions, and the heat flux was calculated to evaluate the heat transfer
occurring at the wall surface with higher resolution than with conventional sensors. Furthermore,
to evaluate the flow near the wall surface, which has an important influence on heat transfer, the
advection velocity was estimated from the phase difference of heat flux fluctuations obtained at
adjacent points. The above methods enable the simultaneous capture of flow and heat transfer from

wall-side measurements alone.
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