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Experiment of thermoacoustic oscillation phenomenon in
Rijke tube induced by premixed flame

LUO Liezhao, LI Ting, DENG Jiangge, ZHAO Runzhou, WANG Jinkui
(School of Energy and Power Engineering, Beihang University, Beijing 100191, China)

Abstract: In order to investigate the properties of various physical parameters in the thermoacoustic
oscillation in the Rijke Tube, the flame temperature was measured by single-end tunable diode laser
absorption spectroscopy (TDLAS), at the TDLAS measurement frequency of 5 kHz, which effectively
revealed the properties of temperature in thermoacoustic oscillation. Result showed that, the temperature
varied regularly at approximate 230 Hz, which coincided with the eigen frequency of the Rijke tube. The
static pressure at the exit of the Rijke tube fluctuated at the same frequency. Besides, the flame
chemiluminescence intensity was captured by the high-speed camera. The result showed that the flame
chemiluminescence intensity area also fluctuated periodically due to the variation of static pressure. The
frequencies of temperature, static pressure and chemiluminescence intensity were consistent with each

other.

Keywords: laser absorption spectrum; thermoacoustic oscillation; temperature measurement;

entropy wave; chemiluminescence intensity
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