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Abstract

An experiment was carried out to analyse and compare the screech tone characteristics and schlieren structures of an
under-expanded jet flowing through four rectangular nozzles, aspect ratios of which are different (having the same height
but different widths), with the jet pressure ranging from 0.2 to 0.8 MPa. Results indicate that there exist two different
screech tone modes in the noise generated by supersonic jet flowing through the rectangular nozzles with different aspect
ratios, and a mode switching can be found by altering the jet pressure. Mode switching is a phenomenon that different
mode dominates or disappears according to the change of jet pressure. The switching time of fundamental frequencies in
the screech tone modes and the width of the domination interval would be shortened as the aspect ratio decreases. The
jet flow pressure drop interval of one mode, whose aspect ratio is 2, is extremely small. This phenomenon has never been
mentioned in the literature. When the aspect ratio of the rectangular nozzle is 4, there exists an interruption and skip
on the fundamental frequency-jet pressure curve within the jet flow domination interval for jet pressure at 0.49 MPa.
As the pressure reduces, the axes of the schlieren figures begin to shake, and the structure stability of the flow field with
different aspect ratio varies with the jet pressure. When the jet pressure is within the range of 0.45 to 0.70 MPa, the
density in the first shock-cell decreases as the aspect ratio reduces. Meanwhile, axial pulsation and disorder of the flow
field behind the second shock-cell appear. When the jet pressure is under 0.45 MPa, the flow field structure of the shock
wave becomes more stable as the aspect ratio increases. In this pressure region, the periodical shock-cell structure is
weaker than those above 0.45 MPa. Analyzing the screech frequency spectrum and the schlieren figures, we can find that

the second and third shock-cells also have feedback and enhancement for the sound pressure of the screech frequency.

Keywords: supersonic jet, screech switch, shock wave, disturbance wave
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