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Microscopic study of oxygen-hydrogen interface around the inlet of rocket engine combustion chamber
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Abstract
Understanding of atomization properties of oxygen in coaxial jet flow around the inlet of rocket engine combustion
chamber is important for CFD simulation with high fidelity. However, there is no experimental data of interfacial
tension that influences the atomization properties. In this study, we conducted a Molecular Dynamics (MD) simulation
for reproduction of oxygen-hydrogen interface in rocket engine combustion chamber, and then we studied the
interfacial tension between liquid oxygen and gas hydrogen focusing microscopic structure of the interface.
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Fig. 1 Profiles of Each Physical Value in the Present
Simulation System (100K)

Table 1 Calculated Interfacial Tensions

Temperature Mixtures Oxygen
100K 9.8mN/m 10.7mN/m
140K 1.3mN/m 2.4mN/m
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Fig. 2 Profiles of Each Physical Value in the Present
Simulation System (140K)
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Fig. 3 Comparison of the Profiles of Each Physical Value in
the Present Simulation System between 100K and 140K
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Table2 Calculated Interfacial Width

Temperature Interfacial Width
100K 25
140K 9.0
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