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A Study on Combustion Characteristics and Flow Analysis
of a Lean Premixed Flame in Lab-Scale Gas Turbine Combustor

Hye Yeon Ryu, Gyu Bo Kim, Chung Hwan Jeon and Young June Chang

Key Words: Combustion Instability($14:%<9F4), Heat Release Rate(€™ &%), Lean-premixed(3] =+
o &3H), NOX(Z A4ksl=), OH Chemiluminescence(OHAME )

Abstract

The characteristics of combustion and flow for a lean premixed flame in lab-scale gas turbine
combustor was studied through experiment and numerical analysis. From the experiment, flame structure
and heat release rate were obtained from OH emission spectroscopy. Qualitative comparisons were
made line-integrated OH chemiluminescence image and abel-transformed one. NOx analyzer was
implemented to get the characteristic of NOx exhaust from the combustor. From the numerical analysis,
the thermal distribution and characteristic of recirculation zone with the change of fuel-air mixing
degree, the characteristic of methane distribution with equivalence ratio in the combustor respectively.

Total heat release rate is increased with increasing equivalence ratio. Thermal Nox is reduced with
increasing fuel-air mixing degree. Increasing equivalence ratio results in the decrease of the size of
reaction zone and alteration of the position of the reaction zone into the entrance of the combustor.
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Table 1 Experimental condition

Parameter Operating ranges
Fuel-air mixing degree (o) | 75, 87.5, 100 %
Inlet air temperature (Tin) 650 K
Overall equivalence ratio 0.5 ~ 0.89

Mean velocity 8.5 ~ 10.8 m/s
Phase angle (6) 0 ~ 360 deg.
Fuel CHs
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Table 2 Operation conditions

T p—
(Outlet Tube)

Inlet 1 |: Parameter Numerical ranges
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- Fuel-air mixing degree (o)

| 75, 100%
: !' — Qutlet Inlet air temperatul’e (Tin) 650K

0.63, 0.69,
0.76, 0.82, 0.89

. 8.5, 9.3,
Fig. 2 Geometry of combustor for numerical study Mean velocity 10.0, 10.8 m/s
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