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Sound Emission from Laminar Diffusion Flame
with Controlled Oscillatory Fuel Flow
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HARUMI Kazuyoshi

TR oK L @

HIRAOKA Katsuhide IKAME Masaru
BOORFT M EA
KISHI Takeyuki OKA Hideyuki

R—T— N IRGERIE, RALE), KRB, MBS, T2Fax—y, EXVSLT

Combustion Control, Oscillatory Heat-Release, Combustion Oscillation, Combustion

Sound, Actuator, Piezo-Valve

Abstract

The oscillatory combustion instability occurs when the combustion process couples with the acoustic

field of gas turbines in a way that excites natural acoustic modes in the system. Recently, various ac-

tive control systems for attenuation of the pressure oscillation inside a combustor are proposed.

In this study, the performance of an actuator for such system is investigated. This actuator is a

valve using a piezo device (called a piezo-valve). It shows fast and quasi-linear responses to input sig-

nals and can vary the flow rate of the fuel. Using this valve, a small laminar diffusion flame with vary-

ing heat-release is generated. The flame can emit sound with controlled amplitude and frequencies.

This property will allow us to use the secondary flame as the second sound source of which interaction

with the pressure oscillation in the combustor attenuates the acoustic modes.

The characteristics of sound emission from the oscillatory diffusion flame generated by the piezo-

valve are investigated.
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Development of a Combustor with Rich Premixed Flames
for a Hydrogen—fueled Micro—gas Turbine
— Optimum Combustion Conditions and Combustion Characteristics
of Test Combustors —
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YUASA Saburo
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Premixed Combustor, Two-staged Combustion, Hydrogen, NOx, Micro—gas Turbine

Abstract

The application of a two—staged combustion method to a hydrogen combustor for a micro—gas tur-

bine was examined. Using a calculation model, which assumed a first and secondary reaction zone well

stirred reactor, numerical simulations were conducted to find optimum combustion conditions. The re-

sults showed that good emission performance was attained in the model when the equivalence ratio at

the first-stage was about 2.0. Based on the results, micro—gas turbine test combustors with a swirl-

type injector that issued rich premixtures were built and combustion tests of the combustors were

performed at atmospheric pressure. Stable rich premixed flames were formed in the combustor, how-

ever NOx emission levels were rather high at the equivalence ratio estimated by the calculation. It

was cleared that whether the flame base attached to the injector opened or not greatly influenced the

flame configuration, the temperature distribution in the combustor and the emission performances in

the experiment.
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