International Conference on Numerical Combustion
Rome, Italy, October 14-17, 2025
www.icnc2025.com

A novel data consistency analysis for experimental laminar burning
velocities of NHs-H2> mixtures for kinetic model validations

Xinlu Han*, Kaidi Wan?3, Tibor Nagy*

*lead presenter: hanxinlu@upc.edu.cn

1 College of New Energy, China University of Petroleum (East China), Qingdao 266580, PR
China

2 Aircraft and Propulsion Laboratory, Ningbo Institute of Technology, Beihang University,
Ningbo 315800, PR China

3 National Laboratory for Computational Fluid Dynamics, School of Aeronautic Science and
Engineering, Beihang University, Beijing 100191, PR China

4 Institute of Materials and Environmental Chemistry, HUN-REN Research Centre for
Natural Sciences, Budapest, Hungary

Ammonia (NHzs) is a promising carbon-free fuel, where the Hx enrichment strategy often
adopted to enhance the combustion. One of the fundamental combustion properties, the laminar
burning velocity (SL), has been extensively investigated in the literature. Many measurements
providing laminar burning velocity data are available, but exhibited significant data scatter, i.e.,
inconsistency much beyond the reported uncertainties among different experimental results
under the same conditions. The present study focuses on the data consistency of NHs+H>
laminar burning velocities. To complement the existing literature datasets for consistency
analysis, experiments were performed using the heat flux method at 298 K and 1 atm, and at
various equivalence ratios, oxygen ratios, and Hz blending ratios (xy,). Based on simulations
of five widely-used kinetic models from Han, Stagni, Konnov, Shrestha, and KAUST, linear
relationship was found between InS; and xy, across a broad range of conditions, with
sensitivity analysis highlighting the underlying physio-chemical reason. Based on this linear
relationship, a new data consistency criterion was proposed. Through the new and the
previously existing criteria, 12 consistent experimental datasets were identified from the 20
available datasets of NH3z+H>+N2+O> laminar burning velocities (already excluding those
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