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Abstract: This paper studies the distribution and switching characteristics of three components in
supersonic free jet noise through rectangular nozzles, including turbulence noise, screech and
broadband shock-associated noise. The quasi-array experiments were conducted to analyze the jet
noise through the rectangular nozzle with an aspect ratio of 4, and good agreements with theory
were obtained in the comparison. The mode properties of jet-flow downstream noise signal were
studied by changing the radial distances of the downstream measuring points and the angles of the
line passing through the measuring points and the central point of nozzle exit with the jet axis
(referring to as measuring point angle). Analysis indicates that turbulence noise is the main
component of jet-flow downstream noise, the fundamental frequency is stable and irrelevant to

angles changing, and the randomness of noise mode switching is relatively high. As radial
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distance increases, the dominant feature of the screech increases, the fundamental frequencies of

turbulence noise change between 5 and 2.6 kHz, the high-frequency turbulent noise intensity

decreases, and the fundamental frequency stabilizes gradually; as the measuring point angle

increases, the dominant feature of screech increases with a longest pressure drop interval at the

measuring point angle of 120°, wherein the dominant interval of the broadband shock-associated

noise appears in the initial stage of the jet. According to the theory, the first-order fundamental

frequency and the broadband shock-associated noise propagate to the upstream of the jet flow and

present as a narrow beam. These conclusions will provide reference for sound protection and

avoiding small-scale structural fatigue damage.
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