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Experimental Study on Thermoacoustic Instability in a Rijke Tube

YANG Yajing'?, WANG Wanzheng'*
(1. School of Aerospace, Xi’an Jiaotong University, Xi’an 710049, China; 2. State Key Laboratory for

Strength and Vibration of Mechanical Structures, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract; In view of destructive thermoacoustic instability in propulsion systems, it is necessary
to obtain oscillation frequency and then develop an effective approach to suppress this instability.
A Rijke tube was constructed to measure the oscillation frequency in the experimental conditions
of different heat source position, heat source power and air flow rate. The measured oscillation
frequencies got 110-117 Hz, and the oscillation frequency and sound intensity rose with the
increasing heat source power and air flow rate, while the oscillation frequency lowered with the
heat source moving afterwards, the sound intensity reached the maximum when heat source was
set at the position of a quarter of Rijke tube length, and the thermoacoustic instability region
extended with increasing heat source power and air flow rate. All experimental results coincide
well with the theoretical predictions. The experimental data obtained may facilitate developing
active/passive combined suppression of thermoacoustic oscillation for practical propulsion sys-
tems.
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