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Experimental Verification of Applying Optical Fiber Temperature Measurement
Technology based on the Brillouin Optical Correlation Domain Analysis
to Flashback Detection
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One of the critical challenges in realizing hydrogen-fired gas turbines is addressing the issue of flashback. This

study aims to prevent critical damage to the gas turbine by detecting the occurrence of flashback and controlling the

position of flames. We present experimental results validating the effectiveness of flashback detection technology.

Using an optical fiber temperature measurement technology based on the Brillouin Optical Correlation Domain

Analysis, flashback flames traveling at speeds up to 1.20 m/s inside the combustor were measured in 0.07 sec. These

findings confirm the reliability and performance of the proposed detection method, demonstrating its potential

applicability in advancing hydrogen-fired gas turbine technology. This experiment serves as a proof of concept using

methane as the fuel.
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Table 1 Experimental conditions

No. 1 2 3 4

Air flow rate, NL/min 50 50 50 50

CHs flow rate, NL/min  [325 |350 600 |2.88

Air ratio, - 1.61 1.50 0.88 1.82
Gas flow velocity, m/s 0.31 0.32 0.33 0.31
Blade angle, degree 40 40 40 40
Distance from tube inner | 0 0 0 0,1,2 34,
wall L, mm 56,7389,
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Fig. 5 Setting of optical fiber
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Fig. 6 Temperature time relation of No.l
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Fig. 7 Temperature time relation of No.3
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