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ABSTRACT

The combustion instability was experimentally investigated in model gas turbine combustor with dual swirl

burner. When such instability occurs, a strong coupling between pressure oscillation and unsteady heat release

excites a self-sustained acoustic wave which results in a loud sound, and can even cause fatal damage to the

combustor and entire system. In present study, to understand the combustion instability with a premixed
mixture, the detailed periods of pressure and heat release data in unstable flame mode were investigated by
various measurement methods at relatively rich condition and lean condition near flammable limits. Also, to
prepare the utilization of synthetic natural gas (SNG) fuel in gas turbine system, an investigation was con-
ducted using a simulated SNG including methane as a reference fuel to examine the effects of H, content on
flame stability. These results provide that the instability due to flash-back behaviour like CIVB phenomenon
occurred at rich condition, while the repetition of relighting and extinction caused the oscillation of lean
condition near flammable limit. From the analysis of H, content effects, it is also confirmed that the instability
frequency is proportional to the laminar burning velocity at both rich and lean condition.

Key Words : Gas turbine, Combustion instability, Dual swirl burner, Lean premixed, SNG, Hydrogen, Flashback,

Relighting, Extinction

T ET
P . Pressure fluctuation t : time(sec)
¢/ : Heat release rate fluctuation S, : Laminar burning velocity(m/s)
®,; : Main equivalence ratio Arbi. : Arbitrary
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Table 1. Experimental conditions

Condition Pilot burner Main burner
Equivalence ratio 0.7 0.4~1.1
Swirl number 0.81 2.32
Heat release ratio Pilot : Main = 2 : 8

Combustor dia. 74 mm (inner)

Combustor length 200~800 mm (Ref. 400)

Thermal power 3~8 kW

Fuel CH4 / SNG(Simulated)
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Fig. 1. Schematic of fast-response CH* and OH-PLIF system.
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