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Development of Mezzo-Scale Model for Supercritical Combustion Flow

:Thermo-Physical Model and Chemical Reaction Model
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Abstract

The Multi-scale method for the supercritical combustion flow under high pressure is ap-
plied to understand the thermo-physical phenomena. The present study is focused on the
construction of thermo-physical properties including some radicals as well as Hy and O3,
equation of state (EOS), and chemical reaction model to apply on the supercritical state.
The thermo-physical property and EOS are calculated by the molecular dynamics simu-
lations and quantum dynamics simulations. The chemical reaction model is constructed
by using CHEMKIN in order to estimate the reaction rate constant under high pressure

conditions.
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Fig. 1:
present research.

Schematic figure of multi-scale method in
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Fig. 2: Comparison of calculated saturation points with

experimental values for oxygen.
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Fig. 3: Comparison of ignition delay between Koshi
model and experimental data(before modification).
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Fig. 4: Comparison of ignition delay between Koshi

model and experimental data(after modification).
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