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Applicability of Conventional Wall Heat Flux Models in Hydrogen Engines
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Abstract: Five conventional internal combustion engines wall heat flux models, Launder-Spalding
model, Huh model, Poinsot model, Han-Reitz model and Rakopoulos model, and their
applicability in hydrogen engine compression and expansion stokes are discussed. These five
models are codified into OpenFOAM CFD solver, an open source CFD toolkit, and implemented
in a hydrogen engine reacting flow case. The experimental data are used to validate the numerical
calculation and evaluate the performance of these five models. The results show that Rakopoulos
model works best in hydrogen engines application cases, instead of Han-Reitz model recommended
by the widely used code AVL-Fire. The poor performance of the other four models is due to the
failure in predicting distributions of thermo-physical properties and turbulent viscosity inside the
hydrogen engine in-cylinder boundary layer, although these models work well in the conventional

" and Pr; inside the boundary layer facilitate

fuel engines. Thus improved predictions of p" s v
heightening the applicability of these models in hydrogen engines. It is suggested that the
validation of flame propagation modeling becomes necessary to calculate the peak heat flux time.
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