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Abstract

Numerical study on the jet flow in a high pressure fluid has been conducted in order to simulate
atomization, mixing and combustion in a liquid rocket engine combustion chamber. The simulation
results successfully show the break-up process of liquid oxygen jet in the high pressure hydrogen
environment, while there is a little disagreement between the simulation results and theoretical
estimations. Numerical results on the nitrogen jet flow agree well with the experimental results for
the pressure higher than the critical point. It is suggested from the numerical results compared with
experimental results that surface tension should be considered under the condition below the

critical point.
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Fig.1: The time evolution of a single water drop (black : water, white * air). The time sequence is left to right and

the plotted time is 0.0sec, 0.1sec, 0.2sec and 0.3sec.
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Fig.2: The time evolution of the length of

a single water drop.
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Fig.3: Calculation region of numerical analysis

for oxygen liguid jet instability.

Fig.4: Break-up process of liquid oxygen jet (black : oxygen, white

hydrogen). The plotted time is Omsec, 20msec, 40msec, 60msec,

80msec and 100msec from top to bottom.
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Fig.5: Calculation region of nitrogen jet flow analysis.
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Fig.6: Density profile of nitrogen jet flow simulation Fig.7: Experimental results of nitrogen jet flow'®!. The
[kg/m?|. The pressure is 6.0MPa, 4.0MPa and pressure is 6.0MPa, 50MPa, 4.0MPa, 3.0MPa,
1.0MPa from top to bottom. 2.0MPa and 1.0.MPa from top to bottom.
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