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Experimental Validation for Combustion Analysis of GOTHIC Code

in 2-Dimensional Combustion Chamber
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Abstract
In this study, the prediction capability of GOTHIC code for hydrogen combustion

phenomena was validated with the results of two-dimensional premixed hydrogen
combustion experiment executed by Seoul National University. The experimental



chamber has about 24 liter free volume (1x0.024x1 m®) and 2-dimensional
rectangular shape. The tests were preformed with 10 % hydrogen/air gas mixture and
conducted with combination of two igniter positions (top center, top corner) and two
boundary conditions (bottom full open, bottom right half open). Using the lumped
parameter and mechanistic combustion model in GOTHIC code, the SNU experiments
were simulated under the same conditions. The GOTHIC code prediction of the
hydrogen combustion phenomena did not compare well with the experimental results.
In case of Ilumped parameter simulation, the combustion time was predicted
appropriately. But any other local information related combustion phenomena could not
be obtained. In case of mechanistic combustion analysis, the physical combustion
phenomena of gas mixture were not matched experimental ones. In boundary open
cases, the GOTHIC predicted very long combustion time and the flame front
propagation could not simulate appropriately. Though GOTHIC showed flame
propagation phenomenon in adiabatic calculation, the induction time of combustion was
still very long compare with experimental results. Also, it was found that the
combustion model of GOTHIC code had some weak points in low concentration of
hydrogen combustion simulation.
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