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Numerical Simulation of Rijke Tubes

ZHANG Gn4und ZHONG Yinjied ZHANG Xue-mei 0 XU Zhang O REN Jiankli
[MOE's Key La of Mechanical Technoogy & Automation OIngitute of Thermal
Energy OZhejiang Univerdty of Technology OHangzhou 310014 O Chinall

Abstract JA new hypothesis concerning the relationship between unsteady heat ab sorption of air surrounding a heat source
and sonic pressure as well as the air's pulsating rapidity . Numerical simulation results o Rijke tubesO pulsating without
forced triggering Oagree with actual conditions of Ri ke tubes acting as self-excited thermal-sonic devices. The f ow feld
within Rijke tubes is here being studied together with the surrounding f ow feld. A foundation is laid for further research
on the nozZe effect of Rijke tubes Oon ways for reducing its noise level ways for effectuating intensification of Rijke tube
type pulsating combustion and for developing the heat transfer installation into a product. Experimental results vindicated
the correctness of the simulation and the physical phenomena displayed by simulation results are analyzed . Figs 6 O tables

2 and refs 7.

Keywords Oengineering thermophysicsO Rijke tube O numerical simulation Oheat source model Of ow f eld0 nozde effect
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Fig2 Rijke tube and its exten al space
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Fig 3 Heat pile with heating wires | 0203 and air surrounding
the heet sauroe represerted by 405 06017
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Fig4 Shenetic dagram o the experimental gpparatus
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Tab.l Comparison of calculation results

with experimental data
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Fig5 Sonic pressuure amplitudes at various locations along the axis of the
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Fig6 Whole progresson of a Rijke tube's exited vibration [
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Tab.2 The effects of heat on the parameters
of the air fow
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