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¥ 1
Table 1. LNG combustion input data

Classification Inflow rate T (°C) Inlet geometry Inlet velocity

) u=4.49 m/s

Fuel (LNG) 500 Nm¥/he  250c Wl fuel inlet: ¢ 180 mm (center) —switl 30° =259 m/s

(100%) ) ) m2" fuel inlet : ¢ 42 mm x 6 ea — .

LNG u=449m/s
Combustion Combustion ml" air inlet: ¢ 363mm (swirl 60°) u= 1588 m/s
opus Dt ™ o 5750 Nm¥hr 25°C 2" air inlet: ¢ 460 mm w=27.5 m/s
‘ (except 2" fuel inlet and support fixture area) ;= 15.88 m/s
Cement drying air 10,000 m*hr 220°C 120 mmx 16 ea u=15.35 m/s

g A48 ¥V 220 T %R 10,000 m3/hro] FE& Az pgatEel A 16709 =ZS Fa FA
A 15771 18 AR s =d L 78 v AAR F
<

=
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ox,
rulo “
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4 2 o3t slgdole] wSel Art. & At A o]y IJAHH
AexHor Yol vl QAR 2EEFE Hi 2571 1,642T ALE Yegon S0y Hd &%

T 7co YElE fre BXE AHREY WY R swirl gl 93 daE T
Central Toroidal Recirculation Zone)3d}= Zia‘ 2 . &AM HAd 55

%AE]—~

A RS 71 £ B8 x
L

ZIEa7ksk 5] xR 5A4E

bl [ 21904 We ol AgE 2AE ANSYUTE. WFATANAE AFel N A9 LNGH (Case
Do AYHAT. oHF LG st wnE Astel TR Pue] AgE & vk, FAHOE AF FU B
Ags Wl sk el G el A9 fPelt £EEE £ANE W Sol AsW & A, et W
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* 2

Table 2. Calculation data for the comparison between LNG and Brown gas with water vapor flames

Inlet
D Inflow rate Inlet .
Cases Classification , veloeity note
(at 25°C) geometry d
(m/s)
ml" inlet 3 ml"inlet: 180 mm  u=0898  _fyel(1" inlet) :LNG inflow
oo el (LNG 100%) 82.26 m/hr —swirl 30° w=0518
ase B 2 F
2" inlet 940.17 m*hr w2" inlet : ¢ 363 mm u=3348 —air (2" inlet) : air fuel ratio
— combustion air (m=1.2) — swirl 60° w=5799 (m)=12
ml" inlet
HHO gas (50%)
— composition : (HHO:H,O0=1:1)  wl" inlet: ¢ 180 mm u=0.898
H, 5.55% 82.26 m/hr —swirl 30° w=0518 -
0, 44.45% —1"inlet: HHO: H,O=1:1
H>0 50%
Case 2 2" inlet : HHO: H:O=1:1
2" inlet
HHO gos (30%6) ~total inlet HHO: Hy0=1:1
- composition : (HHO :H-O=1:1) &2"inlet: # 363 mm u=0293
H> 5.55% 82.26 m*/hr —swirl 60° w=0.507
01 44.45%
H-0 50%
ml" inlet
HHO gas (50%)
- composition : (HHO :H,0=1:1) wml"inlet: ¢ 180 mm u=0.898
H, 5.55% 82.26 m’/hr —swirl 30° w=0518 Y
0, 44.45% —1"inlet : HHO : H:O=1: 1
H,0 50%
Case 3 2" inlet : HHO : H,O=1:2
2" inlet
HHO gas (33%) ~total inlet HHO : H.O=1:1.5
- composition (HHO :H;0=1:2) w2"inlet: ¢ 363 mm u=0.439
H> 3.7% 12339 m¥/hr —swirl 60° w=0.761
03 29.6%
H,0 66.7%
ml" inlet
HHO gas (50%)
- composition : (HHO :H,O=1:1) wml" inlet: ¢ 180 mm u=10.898
H, 5.55% 82.26 m*/hr —swirl 30° w=0518
0, 4445% —1"inlet: HHO: H,0=1:1
H,0 50%
Case 4 2" inlet : HHO : H,O=1:3
m2" inlet
HHO gas (25%) ~ total inlet HHO : H,0=1:2
- composition : (HHO :H;0=1:3) w2"inlet: ¢ 363 mm u=0.586
H, 2.78% 170.52 m*hr —swirl 60° w= 1015
0, 22.22%
H0 75%
upEba] 2 Ao s dAH oz ING 99 2%(CaseD) 9 & A7|ES7IA 57 S 1 1= EFS 4
§-(Case2) ] LEZFY AYES] &5 vdS 1y

i

SEE e AAsktk. 1Eal Case 39} 49 A9 EFshe T S 2HEY 5499
#EEAT. aHy BE 9ol A
A} FAF AFes SAHYANME BF & AVE7tas 57 FS 10 12 a3AHey 15 4
of gk 23} MyoM st & 7|7tz gid 5712 %S Case2o] nlghe] 289} 3uj= ZrIAl7|W
A gkl BT k9 WalEs nEElnh. o3 HIF AdelA ﬁﬂﬂ LNG 5}@4 %011 248 iﬂé A}
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cement drying air inlet:
(120mmx16ea

2" fuel inlet : ¢ 42mmx6ea
u = 449 m/s

support fixture

1" air inlet :¢> 363mm(swirl 60°)
- u=15.88 m/s (w=27.5 m/s)

1" fuel inlet : ¢»180mm(swirl 30°)
- u=449 m/s (w=2.592 m/s)

2" air inlet : ¢ 460mm
(except 2" fuel inlet and support
fixture) - u = 15.88 m/s

Tempercfure (C)
2500 3100 595.0 8800 1165, 1450,

(a) Flame with the case of 100 % LNG fuel

_17_
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" <exit part>
<t art> < le part> ‘
ronk Jaxt = (exit average temp. 1122°C)

(b) Cross sectional flame distribution at the front, middle and exit locations

of the combustor with average flue gas temperature 1,122 C

(b) Case 2 (HHO:H»0=1:1)
— maximum temp. : 2610C
— average temp. at exit : 1588T

(a) Case 1 (LNG 100%)
— maximum temp. : 1748C
— average temp. at exit : 1594C

(d) Case4 (HHO:H.0=1:2)
— maximum temp. : 26107C
— average temp. at exit : 1264C

(¢) Case 3 (HHO:H,0=1:1.5)
— maximum temp. : 2610C

— average temp. at exit : 1411°C
Temperature (C)

.0 1090. 1445. 1800.

- —

25.00 380.0

_18_
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(a) Case 1 (LNG 100%) (b) Case 2 (HHO:H,0=1:1)
— average velocity at exit : 1.73 m/s — average velocity at exit : 0.25 m/s

(¢) Case 3 (HHO:H:0=1:1.5) (d) Case4 (HHO:H,0=1:2)
— average velocity at exit : 0.27 m/s — average velocity at exit : 0.3 m/s
Velocity (m/s)
0.000 1.40 280 420 5.60 7.00
[ D U R - Em
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