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Abstract

The paper presents the cold flow measure-
ments in a two-dimensional dump diffuser com-
bustor. The mean velocity and its fluctuation
were measured by the laser doppler velocimeter
with a frequency shifter. The emphasis was
placed on the understanding of the vortex
behavior in the sudden expansion region having
flow reversal. Furthermore, the oscillation of
the jet impinging with the flame dome head was
also examined by analyzing the pressure fluctu-
ation on the flame dome by using a FFT anal-
yzer system.

The recirculating vortex with both the steady
and unsteady structure is observed in the sud-
den expansion region. The turbulence energy is
produced near the reattachment region. This
causes the pressure loss in the dump diffuser. In
addition to the vortex characteristics, the jet
oscillation contributes to the favorable flow
rate distribution to the inner and outer bran-
ched channel. A dominant frequency is deter-
mined by the pre-diffuser angle and dump gap.
1.% §
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Abstract

The fundamental characteristics of the aero-
dynamic mixing of supersonic flows, where a
sonic jet is injected perpendicularly into a
supersonic flow, with turbulent boundary layer
developed on the flat plate, is studied both
experimentally and computationally. A par-
ametric study is carried out, where only the
injection pressure is varied. The experimental
data are obtained as Schlieren photographs and
wall pressure distributions. The results have
clearly exhibited the effect of the injection
pressure on the wall pressure and the formation
of the Mach disc. Computational study is made
using the unsplit-MacCormack scheme. The
results have showed good agreement with
experimental data both qualitatively and quan-
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titatively.
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Abstract

Catalytic combustion provides low NOx
emissions while maintaining high combustion
efficiency. However, a barrier to the applica-
tion of catalytic combustion is the durability of
catalysts at high temperature. The hybrid cata-

lytic combustion concept has advantages con- -

cerned with catalyst durability. This hybrid
catalytic combustion concept comprises the
following steps; premix fuel and air for a
catalyst-packed zone; operate catalysts at
rather low temperatures, to prolong catalyst
durability ; add fresh fuel into the stream at the
catalyst-packed zone outlet, where gas phase
combustion occurs completely without a cata-
lyst ; add dilution air into the stream at the gas
phase combustion zone outlet with a by-pass
valve. The object of this study is application of
the hybrid catalytic combustion technology to a
gas turbine combustor. This paper presents a
model analysis and experimental results for a
high-efficiency stationary gas turbine (turbine
inlet temperature is about 1300°C). A model
combustor system was evaluated in connection
with mass and heat balances. The results in-
dicated that the hybrid catalytic combustion
technology is an acceptable method. A full
-scale combustor (300mm diameter catalysts)
was designed and tested. Demonstration test-
ings for gas turbine applications were perfor-
med with LNG fuel. The experimental data
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indicated that hybrid catalytic combustion was
potentially applicable technology to the gas
turbine combustor.
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