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Abstract : In recent, investigation of an unsteady flow inside the resonance tube have become a strongly motivated research
field for their potential application as high-frequency actuators. By generating a shock wave inside the resonance tube, a high
temperature and pressure can be achieved inside the tube, and this high temperature can also be used to ignite a jet engine. In
the present research, a computational fluid dynamics (CFD) analysis was carried out to investigate the flow inside the
resonance tube. The density-based solver of rhoCentralFoam in OpenFOAM was used to numerically simulate the flow. The
supersonic jet that was driven by a cylindrical nozzle with a nominal exit diameter of ¢d = 20.3 mm impinged onto the
resonance tube. The jet pressure ratio was varied between 2.6 and 7.8. The gap s between the nozzle exit and tube entrance
was changed between 1.5d and 3.0d. The diameter and length of the tube were taken as D = 1.25d and L=3.0D, respectively.
As a result, when a supersonic jet has impinged onto the resonance tube, a compression wave was found generating inside the
tube and propagating towards the tube end wall. This wave train resulted in a rise in the end wall gas temperature and
pressure. While, in an outflow phase, the gas near tube enwall was found cooling back isentropically to its initial temperature.
Thus, the compression waves repeated a reciprocating motion in the tube like a piston, and a fluctuation in the end wall
pressures and temperatures were observed. A significant change was found in the end wall pressures and temperatures with a
change of jet flow conditions. In this study, the highest temperature was confirmed at a jet pressure ratio of 4.2 and a gap of
s=2.0d
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