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Elucidation of Wall Chemical Effects on the Cool Flame Ignition and Extinction
Process
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In this study, we systematically investigated the effects of fuel, chemical
reactivity of the wall surface, and pressure on the comgustion characteristics of cool flames near
wall surfaces. Wall-stabilized cool flames were formed by impinging a mixture of fuel and oxidizer
on a heated wall. By depositing materials of interest on the wall surface using
Microelectromechanical Systems (MEMS) technology, the chemical reactivity of the wall surface was
controlled. The behavior of cool flames was identified by measuring the concentration changes of
HCHO molecules using PLIF and TDLAS. Additionally, simultaneous analysis of multiple chemical
species was performed using TOF-MS. The results revealed the suppressive effect of metal surface
reactions on low-temperature oxidation reactions, the decrease in wall chemical effects with
increasing fuel carbon chain length, and the varying effects of pressure on low-temperature

oxidation reactions depending on the type of fuel.
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IRFEELT 725 10 £ TOEBT VI 2Rk, R EER (BRIEE 30%, 50%) R kAl L
L7, EiRBOMBEEDORKEIZIL, AL D 200 nm EOWERELZE T 5 2 & T, B
PG 2 —EBICHERF LoD, (LMK OHLDOER ZFHEL L7z, SiO2, Fe, Ru RfIZEH
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