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Combustion Characteristics of Model Gas Turbine Combustor
— Radical Luminous Intensity and Local Equivalence Ratio Measurement —
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Abstract

There are three active radicals which become to the scale of flame diagnostics at the flame

front. They are OH, CH and C, radical. For this, optical measurement system which could monitor
simultaneously the luminous waves of three radicals, was constructed. These were analyzed
statistically into the cross correlation, coherence and phase. Through such an statistical treat-
ment, combustion characteristics was investigated at the primary zone of gas turbine combustor.
The local equivalence ratio was predicted with the ratio of luminuous intensity between CH and
C, radical. This result was matched up to the equivalence ratio calculated from gas composition
within 5% error. In general, equivalence raio was said to be 1.0 at flame front, but it could be
increased up to about 1.2 depending on the degree of swirl intensity in case of changing properly

the air amount of primary zone.
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Table 1 Experimental Conditions

unit:107* m3/sec

Swirl intensity | Qe (nozzel) Qo (Primary zone)  |Qsecon(Secondary zone)| Quuu (Dilution zone)
0.0 0.17 4.7(2.9%, 4.0%, 4.9%, 5.7%) 4.1 4.8 -
0.38 0.17 4.7(2.9*%, 4.0*, 4.9%, 5.7%) 4.1 4.8
0.62 0.17 4.7(2.9%, 4.0%, 4.9*, 5.7%) 4.1 48

Note: * mark means the experimental conditions of Fig. 12

Table 2 Details of linear air hole

No Location Diameter Number
(X, mm) D, mm) (Nn)
1 100 10 12
2 134 7 12
3 166 7 12
4 250 10 12
5 295 10 12

Table 3 Band filter characteristics

unit : nm
Observed [Observed Band filter
species |spectrum |i max |Half width|Trans. of A
OH 310 310.2 149 18.8%
CH 431 432.3 12 49.2%
C. 517 516.5 1.6 65.0%
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Fig. 2 Flow-chart of signal treatment system
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Fig. 4 Luminous waves of each radical (S=0.38, X=
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