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An Evaluation of Numerical Schemes in a RANS-based
Simulation for Gaseous Hydrogen/Liquid Oxygen Flames
at Supercritical Pressure

Won Hyun Kim* - Tae Seon Park**"

ABSTRACT

Turbulent flow and thermal fields of gaseous hydrogen/liquid oxygen flames at supercritical
pressure are investigated by turbulence models. The modified Soave-Redlich-Kwong (SRK) EOS is
implemented into the flamelet model to realize real-fluid combustions. For supercritical fluid flows, the
modified pressure-velocity-density coupling are introduced. Based on the algorithm, the relative
performance of six convection schemes and the predictions of four turbulence models are compared.
The selected turbulence models are needed to be modified to consider various characteristics of

real-fluid combustions.
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Fig. 2 Flowchart of the PISO-1 algorithm for real
fluids and distributions of temperature and OH
mass fraction for the RCM3 case
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Fig. 7 Comparison of the predicted temperature and
streamlines with different convection schemes
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