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Investigation of the Wall Chemical Effect on Cool Flames

Mnhyeok LeeT, Tomotaka Mizuno, Yuii Suzuki
The University of Tokyo

(mlee@medl. t.u—tokyo.ac.jp’)

Hydrocarbon fuels contaming straightly—bonded carbon atoms more than three can form cool flames
governed by the low—temperature chemistry (LTC). I has been known that occurrence of the cool
flame is responsble for knocking phenomena of spark ignition engnes and autoigniton of
compression igniion engnes. However, fundamental characteristics of the codl flame, which are
essentially different from the normal hot flame, remains relatively tnexplored, and current LTC
models also have to be mproved further. Furthermore, wall chemical effects on the cool flame
occurred by nteraction between the 'TC and surface reaction have not been studied yet.

In our previous study, a novel technique to stabilize coadl flames was proposed, and formation of the
steady cool flame was successfully demonstrated by impinging mixtures of fuel and oxidizer on a
heated wall. Under this configuration, the codl flame formed on the wall coated with different surface
materials such as dlicon dioxide and iron is observed through laser—induced fluorescence (1IF)
measirements. In this presentation, we report the wall chemical effect on distributions of the steady
cool flame and codl flame ignition behaviar.
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