©
2018 2021

Combuarion oscillation dynamics of liquid rocket engine combustor with a pintle
injector

Nakaya, Shinji

3,400,000

We

In rocket engine development, it is important to understand the combustion
behavior and the mechanism of combustion instability. In the present study, the combustion behaviors
were observed in a model combustor with a pintle injector. A transition from unstable combustion to
stable combustion, and vice versa were observed in the experiments. The oscillation states were
analyzed by data-driven approaches using analytical methods such as high-speed image-based dynamic
mode decomposition, a nonlinear analysis focusing on fractality, and unsupervised learning. The
results showed that stable combustion was more complex than unstable combustion, containing various
scales of vibration. The comparison of atomization characteristics of different injectors clarified
a mechanism for an increase in the We number resulted in the combustion efficiency.
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