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Table 1 Test conditions and results

Test No. Intake speed/(m/s) FAR Frequency/Hz
1 13.1 0.015 8 280.10
2 13.1 0.016 2 288.47
3 13.1 0.017 0 312.93
4 13.5 0.016 4 291.57
5 13.6 0.016 7 294.64
6 14.0 0.016 5 296.30
7 14.5 0.016 3 296.63
8 14.6 0.016 8 312.35
9 15.3 0.016 8 313.15
10 15.4 0.015 6 301.56
11 15.5 0.017 1 316.82
12 15.7 0.016 5 310.63
13 16.2 0.016 8 317.97
14 16.4 0.016 0 317.27
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Table 2 Dimensions of acoustic (m)

Acoustic unit Size
Length of intake duct 243
Diameter of intake duct 0.20
Length of combustor 0.25
Diameter of combustor 0.20

Length of transition section 0.10, 0.61

Diameter of transition section 0.14, 0.24
Length of exhaust duct 5.17
Diameter of exhaust duct 0.24
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Thermoacoustic coupling characteristics of high
temperature rise combustor

LIU Chongyang'?, YANG Chen®, ZHANG Xiang®, LI Hao®, LIU Yong®, FENG Dagiang’

(1. School of Power and Energy, Northwestern Polytechnical University, Xi’an 710072, China;
2. AECC Sichuan Gas Turbine Establishment, Mianyang 621000, China;
3. College of Energy and Power, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: In order to develop a prediction and analysis method of thermoacoustic instability for combustor,
one can test rig of high temperature rise combustor was secleted as research object, and the low order ther-
moacoustic network (LOTAN) model of test system was constructed. Based on the experimental data, the parame-
ters of flame transfer function (FTF) under various working conditions were obtained by optimization method,
and the response model of gain and hysteresis time to working conditions parameters is fitted by Kriging model.
The effects of fuel-air ratio(FAR) and intake speed on the thermoacoustic stability of the combustion chamber
were analyzed by using the fitted FTF response model. The results show that the optimized FTF can accurately re-
flect the unsteady heat release characteristics under various working conditions, and the calculated results import-
ed into LOTAN are in good agreement with the experimental results, the maximum error is about 3.32%. The
change of FAR can cause the transformation of unstable mode. When the FAR or intake speed increases, the
characteristic frequency of the system also increases.

Key words: High temperature rise combustor; Unstable combustion; Low order thermoacoustic network

model; Thermo—acoustic stability; Flame transfer function
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