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Dynamic behavior of thermoacoustic instabilities of an coaxial

swirl injector using recurrence network
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Institute, Xi’an 710100, China;
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Abstract; An experimental investigation of a laboratory-scale coaxial swirl injector in a cylindrical
combustor was carried out. The dynamic behavior transits from combustion noise to quasiperiodic oscilla-
tions via intermittency with increasing mixture ratio. The topologies of recurrence networks constructed
from the time series of acoustic pressure for three typical equivalence ratios were obtained. It is founded
that the topologies show characteristics of random, central concentration and limit cycle boundary, and
torus in the state of combustion noise, intermittency and quasiperiodic oscillation respectively. Topologi-
cal measures of complex networks, namely clustering coefficient, characteristic path length, betweenness
centrality, global efficiency, network diameter and assortativity were computed and used to distinguish
different dynamical regimes in a turbulent combustor. It is found that these network properties capture the
change in physical state of the system dynamics during the transition from combustion noise to combustion

instability.
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Fig. 2 Recessed coaxial injector
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Tab.1 Test operating conditions

T m/(gs) m,/(gs™h)  IRER
1 3.7 3.0 0.81
2 3.7 6.0 1.62
3 3.7 8.0 2.16
4 3.7 9.0 2.43
5 3.7 10.0 2.70
6 3.7 11.0 2.97
7 3.7 14.0 3.78
8 3.7 16.0 4.32
9 3.7 18.0 4. 86
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Fig.3 Pressure time series for different mixture ratios
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