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Experimental and Computational Investigation on the Combustion
Characteristics of Ethanol-Hydrogen-Air Premixed Laminar Flow

LU Hao-wei, WANG Xiao-rong" , JJANG Gen-zhu, ZHU Yuan
(School of Mechanical Engineering, Jiangsu University of Science and Technology, Zhenjiang 212003, China)

[ Abstract] With the depletion of fossil fuels and the emergence of biofuels, ethanol-hydrogen fuel as a new generation of clean
renewable fuel has attracted widespread attention. It is necessary to study the effects of ethanol-hydrogen air premixed flame combustion
characteristics. Based on the constant volume combustion system, the laminar combustion characteristics of ethanol/hydrogen/air
premixed flame were studied under the conditions of initial temperature of 400 K, hydrogen ratio of 20% , equivalent ratio of 0. 7 ~ 1. 4
and initial pressure of 2 x10°, 3 x 10° and 4 x 10’ Pa. Based on the mechanism of ethanol oxidation of Marinov and experimental
data, the laminar combustion rate of Marinov was studied and the influencing factors were analyzed. Based on Chemkin-Pro software,
the chemical reaction kinetics and numerical study were carried out. The results show that the laminar combustion rate of mixed fuel
slows down with the increase of pressure. H group is the main pathway of ethanol consumption, and H, O, and OH radicals play a

leading role in the reaction of SC,H, OH and PC,H,OH from H extracted by ethanol. R1:H + O,

effect on laminar combustion speed. The peak molar fraction of the active radical pool composed of active free radicals (H, O and OH)

O + OH has the most positive

has a good correlation with the laminar combustion rate of ethanol in the whole equivalent ratio range, and the influence is huge.
Further exploring this correlation, it is found that there is an approximate linear relationship, and the expression of laminar combustion
rate with the peak molar fraction of H + OH + CH, and H + OH is fitted.

[Keywords| laminar combustion characteristics; hydrogen; ethanol; numerical simulation research; chemical reaction kinetics
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