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This paper presents the latest results of the experimental measurement of activation energy of 
methane-air mixture. The thin-fiber pyrometry method is used. The experimental plant includes the 
flat porous burner which position can be regulated vertically, the gas mixture leaking from the burner, 
thin filament made of silicon carbide (SiC) to measure the gas temperature, and the thermal imager 
OPTRIS PI. The flow rate of the gas can be adjusted by Bronkhost Elflow controllers. 

By measuring the gas temperature dependence on the height above the burner, it is possible to 
determine the maximum flame temperature, which is close to the temperature of adiabatic combustion 
(Fig.1). According to the formula [1] 

𝑀 = 𝐴 exp −
𝐸

2𝑅𝑇
,                                                                        (1) 

changing the mass flow of the gas 𝑀 and measuring the maximum temperature 𝑇 it is possible to 
find the activation energy 𝐸𝑎 for certain methane concentration in the mixture as a slope of the line 
(Fig.2). This experiment was carried out for various methane-air mixtures with different ϕ – ratio of 
methane to air. The results are compared with the numerical calculation which uses the GRI 3.0 
method [2] (Fig.3).  

 

Authors: AM, VM, and VG acknowledge the financial support provided within the Project RSF 
21-13-00434. 

References 
1. Зельдович Я.Б., Баренблатт Г.И., Либрович В.Б., Г.М. Махвиладзе Г.М. Математическая теория 

горения и взрыва, М.: Наука, 1980 
2. G.P. Smith, D.M. Golden, M. Frenklach, N.W. Moriarty, B. Eiteneer, M. Goldenberg, C.T. Bowman, 

R.K. Hanson, S. Song, W.C. Gardiner, Jr, V.V. Lissianski, Z. Qin, Gri-mech 3.0, 1999 
  


