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Oscillation Characteristics of Turbulent Channel Flow

with Wall Blowing
Yang Na* and Changjin Lee**

ABSTRACT

The interaction between wall blowing and oxidizer flow can generate a very
complicated flow characteristics in combustion chamber of hybrid rockets. LES analysis
was conducted with an in-house CFD code to investigate the features of turbulent flow
without chemical reactions. The numerical results reveal that the flow oscillations at a
certain frequency exists on the fuel surface, which is analogous to those observed in the
solid propellant combustion. However, the observation of oscillating flow at a certain
frequency is only limited to a very thin layer adjacent to wall surface and the strength of
the oscillation is not strong enough to induce the drastic change in temperature gradient
on the surface. The visualization of fluctuating pressure components shows the periodic
appearance of relatively high and low pressure regions along the axial direction. This
subsequently results in the oscillation of flow at a certain fixed frequency. This implies
that the resonance phenomenon would be possible if the external disturbances such as
acoustic excitation could be imposed to the oscillating flow in the combustion chamber.
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