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Spray and Combustion Characteristics in Model Gas
Turbine Combustor

Jin-Seok Hwang* ° Hong-Gye Seong** - Ja-Ye Koo** - Jeong Seek Kang***

ABSTRACT

Jet-A spray, evaporation and combustion were numerically analyzed in annular type model
combustor using KIVA-3V. Liquid fuel's atomizing was affected by flow field near droplet. When
cooling flow was not optimized, SMD was increased, and equivalence ratio was horizontally
distributed  in combustor’s downstream. Flame spread out horizontally and separated in

combustors downstream. Flame center was separated by cooling flow. Flame separation made

local high temperature in downstream that caused NO increase.
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Table 1 Property of Jet-A

Property Value
Chemical symbol Clofyg
Molecular weight 176..315

Critical temperature 668 K

Heat of formation (0 K)
Surface tension (350 K)

72.53 kcal/mole
18.85 dynes/cm
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Fig. 1 Geometry of model combustor
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Fig. 2 Computational grid
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(b) 8 = 15

Fig. 3 Velocity distribution in combustor at 8 =0
and 7.5.
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(b) SMD

(c) Equivalence ratio

Fig. 4 Droplet distributions, SMD and Equivalence

ratio without combustion in combustor at z
= 325, 6.75, 10.25 and 15.

e THoE 9RIY FE 2 §HS 53 =3
1 AE AFEo] BXshe 3o ® Bl Fig
49l (b))t dA4dAY SMD EXE HAFT
A dad dFHFeE vudy e AFHE
ol BX3t3 glon, Yo dE Z AFHE
ol #&H= AL B 4 Ak oI} AL Y
e A 59 A BF JAs AU
S8 HAA R FA Hol HAse= A
oz HY, g & AW

=g F99
=

SMDe] # X7} %

Temp

2300
2200
2100
2000
9 1800
1800
1 1700
1600
1500
1400
1300
1200
= 1100
2 1000
00
800
700
6§00
500

(@) Temperature

oh

 0.0013
= 0.0012
0.0011
1 0.001
0.0009
B 0.0008

i 0.0007
4 0.0006
| 0.0005
= 0.0004
g 0.0003

| 6.0002
| 0.0001

(b) Mass fraction of OH

no

0.0004
0.00038
0.00036
0.00034
0.00032
0.0003
0.00028
w4 0.00026
Y 000024
.00022
©.0002
0.00018
e 000016
4 0.00014
0.00012
0.0001
8E-05
GE-05
4E-05
2E-05

(c) Mass fraction of NO

Fig. 5 Temperature, OH and NO distribution in
combustor at z = 3.25, 6.75, 10.25, 15 and
exit.
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