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A Numerical Study on Mixing of Fuel/Air Mixture and NOx
Emission in a Gas Turbine Bumer with a Vortex Generator
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Fig. 1. Vortex generator (VG) in a swirler (case 0: without
VG, case 1: with VG).
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Table 1. Inlet conditions adopted for numerical analyses

Table 2. Activation energy, pre-exponential factor, and

Parameter Unit | Value Remark temperature index for each reaction step
Air mass Kke/s | 0.01106 Inlet temperature Reaction step A Ea [J/kmol] p /
flow rate Sl e 650 K 1 140e10 | 11678 | -0.062 | 1
Fuel mass Inlet temperature 2 7.3%11 7.660e7 0.215 1
flow rate kg/s | 0.000488 300 K

Equivalence ratio 0.750 3.4. 3}5HHt2

3.2. A=A

B ool 488 B/, AR 4% AARAL
Table 19]] Q9F3}4tE F7]+= air(79% N, , 21% O),
QRE CHolm, ehold Bl 7|4k, o]y o
ot T AARAS ol

3.3. X o=

2 A Ao AHEE AAAE Fig. 20 YERR Sl
th AAA = liner®} burner®] & FEOF JLA o
2% thH A (polyhedral) AAAS AFg-5FITh o] A
o] Az} JE&AS AESH Y&l & Al 7HA(EA 1:
36261971 9] cell, AR} 2: 41356371 <] cell, A} 3:
4723587019 cell)o] AAE vws] HSTh A7) &
TollA etoly wiEAt 7HA] U3 A S 2 NOx A|
A S FESt A EAES HESHIHY A3
37+ AR 1719] @ AH= 9%, AR 29ke] @ AH= 4.5%
olstlg ERIsHAt. ofofl & A A= AR} 3
(F 47970 &

Ahg-stee,

Burner

Fig. 2. Geometry and unstructured grids of burner and
liner.
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Fig. 3. vortex core regions calculated in case O(upper
plot) and case 1(lower plot).
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Fig. 4. Cross-sectional view of burner and liner including
burner-inside line.
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Fig. 5. Static-pressure profiles along the burner-inside
line in case 0 and case 1(pressure value is expre-
ssed in gauge pressure).

Table 3. Modified unmixeddness

Modified case 0 case 1
unmixeddness (without VG) (with VG)
section 1 4.07E-5 3.86E-5
section 2 1.36E-5 1.31E-5
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