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ZE: Double cone HHUE F&3k 7F~EHI-8 EV (Environmental Vortex)Hu 2] 914 ‘—E."élﬂr NO W& SA4E
FAA o ® ZAIAT. NO W& A f18] =gk 719 = 54 d5aitt. 3= NO vi=3t
o] AHAAIE AS5str] S8l wigk 19 A SNk A g 2uh Al whg-Aol] ABate] A4 A el 1
A BESAS A8 Ay, ERET Aete EdoA NO wiEEol oF 2% SUleklon, 3Tt
mdlo] 79 cone oA Frdh m29] 3 o] EMEM NO7} <} of 169%4 718ttt 29 A] b4
o] ¢ 3 WA EdolA °oF 3% NO Hi&Fo] *7]"3}910“%, T A EEo A cone WH-9] a2 g0l
WA 3L NO7F oF 5% ZHAeqlnt. o] 7ijr =3 S54o] Axd EHelA NO7F °F 63% F7FshalaL.
=3 5A4o] g mdolA NO7F oF 11% 74 7_5& *a]_u@l_’)r@r zZH Fghetlth. ARl a7 el e,
NO "i&9] A4 Aol Akt RE 20 whg2)S 283 TX]OHQE &3l AA WA RS AASRE
AL Bl 3o 8 AdET).

Abstract: The combustion characteristics of an EV (Environmental Vortex) burner (double-cone burner) adopted in a
gas turbines are numerically investigated. The mixing of fuel and air is analyzed for reduction of NO emission. To
predict the correlation between NO emission and fuel-air mixedness, 1-step and 2-step chemistry models are adopted.
The results calculated by I-step chemistry showed that NO emissions increased by 2% in the case of degraded
mixedness and by 169% in the case of improved mixedness, where the temperature in the flame zone was
overestimated upstream of the cone. However, the corresponding results calculated by 2-step chemistry showed that
NO emission increased by 3% and decreased by 5%, where the flame zone was not formed inside the cone. The latter
results agree well with the experimental ones indicating an increase of 63% and decrease of 11% in the respective
cases. Despite quantitative errors, NO emissions can be predicted reasonably by the application of the 2-step chemistry
model adopted here and design modification of burner for NO reduction can be proposed based on the numerical data.
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Thermal NOE= ¥7] 59 AAa Aol di& <

Aralsle] WA= Ao g L3} 7S Zeldovich
MAUES Bate] AT
N, + O = N + NO (10)
N + O = O + NO (1n
N + OH = H + NO (12)
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-9 [0] stetE [OH] 3}8FE2 code WH

(1 kr,ler[NO]Q )
kN R, [0,]

Fy ,[NO] (3)
(“ 210+ Iy, OT] )

Prompt NO2| A4 wlAYUSZS &3l4ih A=
= ﬂ?‘%‘i%ﬂ WA AAE ] AT, Prompt
NO9| Al WMAUES Aoy, da5a
%“371(CH)7} B Aol ANy 9 w-SEte of
T(CNYol Y Al kel 2 (HCON)E A A7), Al

Table 1 Thermal NO reaction rate constant

Forward reaction Backward reaction

[m3/m01-s] [rn3/rn01—s]

kf] 18><108 (-38370 / T) k . 3. 8><107 (-425 / T)

kg | 1.8x10*Te™™ "Dk, | 3.81x10°Te™™ " D

kﬁ3 7.1><107e('450 /T k 3 1_7><]08e(_24560 /T
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(b) Combustor

(a) Double cone burner

Fig. 1 Three dimensional geometries of double cone
burner and a combustor
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Fig. 2 A baseline and test model cases of the
burner for simulation
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