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model combustor via the temporal phenomenon of thermos-acoustic and the spatial flame
mode transition. In the combustion mode transition, three-dimensional computed tomo-
graphy of chemiluminescence (3D-CTC) technique was utilized due to the complexity of
swirling combustion flow field. The 3D emissions of CH* were measured and taken as quali-
tative indicators of the heat release rate under three Reynolds number conditions (from 5000
to 20000). This 3D measurement method utilized 8 multi-directional CH* images as inputs
combined with tomographic algorithms to compute the 3D distribution of CH” intensities. In
order to verify the reconstruction fidelity, the two-dimensional visualization of the recon-
structed shape was compared with the time-averaged projection under high-speed photogra-
phy, and the results showed that the reconstruction error was within 5%. In this study, the
transitions of heat release area with Reynolds number were analyzed, and the results showed
that the heat release rate changed more obviously along the nozzle radical direction than the

axis direction, and the largest heat release area moved forward significantly. The thermo-

acoustic study was obtained by high speed CH" images, finding that the oscillating frequency

of heat release increased with the increase of the Reynolds number.

Key words:

chemiluminescence; swirl flame; heat release rate;

three-dimensional computed tomography of chemiluminescence;

combustion instability
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Table 2 Calibration results of multi-directional system

e TR Tie#e / () R/ FIE/ (%) YyBE/mm xR/ mm = R/ mm
1 178.18 —9. 20 —10. 36 162.18 —6.07 —5.69
2 176. 04 24.58 41. 62 169. 53 —20. 89 —10. 82
3 98.58 12. 83 —44.05 135. 84 2.84 9. 81
4 93. 14 —5.97 81. 04 151. 66 0.58 8.11
5 82. 66 14. 04 —84.16 156. 43 6.97 —3.87
6 353. 35 —5.89 30. 28 152. 89 —7.52 5.24
7 8.05 25. 24 —22.01 159. 35 —1.57 —12.95
8 87.12 —8.32 —37. 20 149. 54 5.57 3.72
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Fig. 3 Simultaneous multi-directional projections of

the swirling flame
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(d) 34 mm=<x<35mm (e) 44 mm=x<45 mm (f) 54 mm=<x<55 mmr

(g) 64 mm=x<65 mm (h) 74 mm=<x<75 mm (i) 84 mm<x<85 mm
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Fig. 5 Cross-sections of flame for B operating condition
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