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The Study on Flame Structure and NOx Emissions by Swidl Numbers
and Fuel-Air Mixing Length in a Dump Combustor Gas Turbine
Do Wook Choi, Gyu Bo Kim, Ju Hun Song,
Young June Chang and Chung Hwan Jeon
Key Words: Mixing Degree(Z % “d%), Swirl Number(2>¥ <), Equivalence Ratio(d%H]), OH*
Chemiluminescence(OH* AH&3), Mixing Length(==3F Z o])
Abstract
The experimental study was performed to investigate the effects of partial premixing, varying the
equivalence ratio, mixing degree, swirl intensity, mixing length on the characteristics of flame structure
and NOx emission. Experiments were conducted in a dump combustor at 1 bar using methane as fuel.
Inlet air temperature was 570K. OH chemiluminescence images were acquired with an ICCD camera.
As a result of the experimental investigation of characteristics of flame and NOx emission in partial
premixed combustor, we can conclude the results as below. With the increase of swirl number, The
flame length decreases and the flame width increases and it helps flame stabilization. It means that
lean flammability limit is extended. With the increase of mixing of fuel-air length ratio, Flame goes to
be stabilized and NOx emission and OH* intensity decrease. Through the comparison of preceding
results, It is possible that the exhausted NOx emission from a gas turbine combustor will be able to
predict through the OH* intensity.
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Fig. 1 Schematic of the dump combustor
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Table 1 List of the combustor dimensions

Dimension Value[mm]
Chamber length, L. 410
Chamber diameter, D, 42
Outter tube length, L, 500
Outter tube diameter, D, 12.5
Inner tube diameter, d; 8
Axial swirler location, Lgy 50
Choked location, Lcy 400
Mixing distance, Lmix 24, 40, 56
Fuel injection hole, dy 1
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Fig. 2 (a) Schematic of fuel nozzle
(b) Photograph of fuel nozzle
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Fig. 3 (a) Schematic of the vane swirler
(b) Photograph of the vane swirler
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Table 2 List of experiment condition

Dimension Value[mm]
Fuel CH4 s
g
Inlet air temperature [K] 570 E
. . 0.6, 0.66, 0.73, 0.79, &
Equivalence ratio
0.85
Mixing degree [%] 0, 50, 100
Swirl number 0.21, 048, 0.8
Equivalence ratio [@]
Mixing length ratio 0.16, 0.48, 0.8

Fig. 5 Flame structures for different swirl numberd
equivalence ratio(M=0.48, 0=100%)

NOx Analyzer

ICCD Controller
.I .

Cooling Probe

ICCD Camera

Mixing length ratio [M, ]
0.48

Fig. 4 Schematic of experimental setup i
; 0.73 0.79
150, 300, 450(%l Lﬂ} 0.21, 0.48, 0.801 %D} Equivalence ratio [®]
Fig. 6 Flame structures for different mixing length

22 Ay Hx F = ratio and equivalence ratio (S,=0.8, 0 =0%)
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