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A large set of experimental data was collected for the combustion hydrogen. These data included 
ignition measurements in shock tubes (828 data points in 62 datasets), perfectly stirred reactor 
(PSR) measurements (152 data points in 9 datasets), flame velocity measurements (622 data points 
in 64 datasets), concentration−distance profiles in burner stabilized flames (43 data points in 3 
datasets) and concentration–time profiles in flow reactor measurements (214 data points in 16 
datasets). All experimental data were encoded in PrIMe format [1]. This is an XML scheme that is 
able to fully characterize different kind of combustion experiments. 
 
A computer program was created [2] that carries out the simulations on the basis of all XML data 
files in a single round. For each experiment, plots are generated that compares the simulation 
results with the experimental data points. The agreement between the simulations and the 
measurements can be characterized with a least-squares deviation based objective function. In this 
objective function the least-square deviations are divided by the assumed standard deviations of the 
experiments. Using this measure, the different types of experiments become comparable. Therefore, 
a single value can be calculated which quantitatively describes the agreement / disagreement 
between the measurements and the simulation results using a reaction mechanism. The calculations 
can be repeated with any detailed reaction mechanism, allowing comparisons of detailed reaction 
mechanisms published by different authors. 
 
In the recent years, several authors suggested detailed reaction mechanisms for the description of 
the combustion of hydrogen, including Li et al. (2004) [3], Ó Connaire et al. (2004) [4], Konnov 
(2008) [5], NUIG Natural Gas Mechanism III (2009) [6], Hong et al. (2011) [7], Burke et al. (2012) 
[8] and Keromnes et al. (2012) [9]. The performance of these mechanisms was tested against the 
experimental data and each other. A similar work is in progress for the comparative analysis of 
several wet CO combustion mechanisms published in the literature. 
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