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Among the different fundamental parameters of combustion, laminar flame speed 
constitutes an important parameter that will describe not only the chemistry of oxidation for 
a given fuel, but also describes its transport and thermal properties. Laminar flame speeds 
are used (i) in turbulent models used in CFD codes (ii) to validate detailed or reduced 
mechanisms. The popularity of this parameters to assess the validity of detailed chemical 
kinetic mechanisms originate in the fact that these mechanisms are often derived from 
studies using ideal reactors and in diluted conditions as in jet stirred reactors and or in 
shock tubes. But the end-users of such mechanisms need to have an assessment of the 
capability of the mechanisms to predict the correct heat release by the combustion in 
realistic conditions in terms of pressure and oxidation in air. As such, laminar flame speed 
constitutes a very convenient parameter and it is then very important to have a good 
knowledge of the experimental errors on their determination. Different experimental 
methods can be used to derive laminar flame speeds such as stationary configurations 
(Bunsen-burners, counter-flow flames, heat flux burners) or moving flames (tubes, 
spherical vessel, soap bubble).  
 
The aim of this work is to assess the errors that are expected on the experimental 
determination of laminar flame speeds using the spherical bomb method. In this case the 
laminar flame speed is derived from the visualisation of an expanding spherical flame in a 
closed vessel. During this study, the outwardly expanding spherical flame of methane/air 
mixtures at ambient temperature and pressure is chosen to assess (i) resolution and frame 
rate of the images; (ii) the image processing routine; and (iii) the theoretical model to 
derive the laminar flame speed. Methane was chosen as a target for comparison with the 
literature. The resolution and frame rate of cameras have drastically increased over the past 
few years, however since the memory of the camera is a fixed quantity, increasing the 
resolution reduces the number of images per unit time and vice versa. The visualization of 
the flame front was obtained via a Z shape Schlieren diagnostic coupled with a high speed 
camera. For the extrapolation of the unstretched fundamental flame speed SL0 and the 
Markstein length Lb both linear (Markstein and Karlovitz) and non-linear (Romney and 
Sivashinsky) method were used and compared. Two equivalence ratios of methane/air 
mixture have been studied, 0.8 and 1.1 at ambient temperature and pressure. The numerical 
method to solve the non-linear equation will be discussed. 
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