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Effect of hydrogen volume fraction on combustion instability of
hydrogen/methane premixed flame under

different equivalence rates

WANG Mingxiao, DENG Kai, GUAN Qingqiang, ZHONG Yingijie

(Institute of Energy and Power Engineering,
College of Mechanical Engineering,
Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: The combustion instability of premixed bluff-body flame under acoustic exci-
tation at different equivalence rates (0.8, 1.0, 1. 2) and hydrogen volume fraction (0, 10% ,
20%) was analyzed. The combustion instability could be captured by the flame transfer func-
tions and the flame front distribution could be shown by CH chemiluminescence measure-
ment. Results showed that the combustion characteristics were very sensitive to the fraction
of hydrogen in the fuel mixture. When equivalence rates were 0. 8 and 1. 0, the amplitude of
flame transfer functions and heat release fluctuations increased with hydrogen concentration.
And with the increase of hydrogen concentration, the combustion instability of premixed

flame became stronger. When hydrogen volume fraction increased at equivalence rate of 1. 2,
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the amplitude of flame transfer functions firstly reduced then increased.
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acoustic excitation; flame dynamics
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