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Flame Stabilization and Control in Gas Turbine Combustor

G. M. Choi

ABSTRACT

This paper presents the characteristics of lifted height and flame length from non-premixed

jet flames in highly preheated air to investigate the detail combustion mechanism in the gas

turbine or HCCI engine, etc.

Special attention was paid to the effect of preheated air

temperature, oxygen concentration and fuel injection flow rate on flame length and lifted
hight. By using highly preheated air, stable flames were formed even in low oxygen
concentration condition. The lifted height increased with decreasing preheated air temperature,
where the flame length showed opposed phenomena. The flamelet model, which is thought to
have very thin flamelet, is difficult to applicable to the present flame conditions which is
formed in low oxygen concentration in highly preheated air.
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Fig. 1 Schematics of combustor and fuel
nozzle

Table 1 Experimental conditions

Fuel flow rate

{mLa/s) 6.8 10, 12
Air flow rate
(La/s) 15

O concentration

. 3,6, 9 12, 15, 18 21
( diluted by Na2(%) )
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Fig. 2 Image processing procedure
(Tur = 1273K, O concentration : 21%)
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Fig. 3 Image processing procedure
(Tar = 1273K, O, concentration : 12%)
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Fig. 4 Effect of preheated air temperature on lift height of flames
(Fuel flow rate : 10mLyn/s, Oz concentration : 21%)
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Fig. 5 Observation of flame shape with
changing preheated air temperature
(Fuel flow rate 10mLn/s, O
concentration @ 21%)
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Fig. 6 Lift height and flame length
distribution as a function of
preheated air temperature
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Fig. 6 Lift height and flame length

distribution as a function of
preheated air temperature (continuted)

123Kl F43tgel F45UG. o B%el
AoIM &, 1150KF 2o F23E Yebd
Bgddole Frtste BEE YehiAG. #2
Eol9 A P Aozt Wl olfE GE
3} 2ol Ao AAAA EE WDF
of 2§ Agel s 2tgo] FA4ahd, 297
Fol dolMe drst Fr19 EFnto]l AR
g dZEo A3, oy ojfz FFAY}
FHEFE &Sl F3597] gEolt. AF
g3tel &AM AR Adage] FIHET
e dgvt gy 7R °ll*1 v 5] 7] W&ol
g dolrt advty Addo. 2y B4
Eol7b o= FAE You, FgFrIFdAME
338 g EFFHE Hol, oz A

jq.



700 T
600 ?Q o Lift height
500 “‘ * Flame length |
: 400 ‘\
300 \C
0
=200
100 ‘%
0
1000 1100 1200 1300 1400
Preheated air temperature K
(a) 21% O,
700
600 3
E 500 %
3
£ 400 1
50300 \
200 Atgntitnm, |
0
1000 1100 1200 1300 1400
Preheated air temperature K
(b) 18% O,
700
600 3
< 500 %
g LY
§3°0 \ - ¥ e
-4 200
100 e
0
1000 1100 1200 1300 1400

Preheated air temperature K
() 15% O,

Fig. 7 Lift height and flame length
distribution as a function of
preheated air temperature (forced lift
method)
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Fig. 8 Effect of O» concentration on
flame length and lifted height with
changing fuel flow rate
(Twr=1250K. O Lifted height, . Flame
length, A Lifted height with forced
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forced lifted method) ‘
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