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Abstract : Three-dimensional numerical investigations are carried out to understand the combustion characteristics
inside a DLN(dry low NOx) utility gas turbine combustor during the combustion mode change period by applying
transient fuel flow rates in fuel supply system as numerical boundary conditions. The numerical solution domain

comprises the complex combustor liner including cooling air holes, three types of fuel nozzles, a swirl vane, and a
venturi. Detailed three-dimensional flow and temperature fields before and after combustion mode changeover have
been analyzed. The results may be useful for further studies on the unfavorable phenomena, such as flashback or

thermal damage of combustor parts when the combustion mode changes.
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Nomenclature

: diffusion mass flux
: mass fraction

: rate of formation,

S~y S

: time, sec
: velocity, m/sec

: distance

- B

: gas density, kg/m’

“To whom correspondence should be addressed.
Jjimo@iwest.cokr

LA E

WG ThaE o 45 FRE
FANNEZE AN 7] T, FA O A E RS
A7) Siste] s WA S
o 3l g 7h2E] ¥l e NOx A
of BRA WA o] AHgEY o A

=
2
=

o
no
'
09; :
P
O

o

JZ

_OIL

£ o oo
lo
oL H
S oxo

e
i)
)
oo
N
)
[>
o)
T,
lo
E
T
T
&
FIOI'
o
r2
b
17
9
>,
o 21
=
z o

Ho
L

ol

ol

&

o X2
\

5

4
L

2
B
o
-0,
o
it
lo ox do
ol

127



YRR - HAst - wETF

VLEES A@she o da3a S Adstn gl 2epl das)de] H4ste] dare ARAF
o Zeiut o Aa Aol daRE WE dAY] W #F, SEEE Y D81 E oSde]
Aol diieby, sthe) dah AaT Holol 7l AARE WS skl AN S Hlw
A A&7l FFES 2E Tol BT vbsAel AT 53] £ Adal o E shaEu o
Fold DIN 7h=glnle] o] digh 7] Be 2719 dainz g4, 379 due) T2 918
o) Foj = L 9 =9 W) B2, 2ol Blo) Q= Wy T E

olEieh A=EN eAay) el M) Aoty o ARHA I G neste] o5 Fa
ot BFT REEAE HAsr) T 8T = Ao) A WFFEoI SRR vjAE 4
T2 H 2o E 33 datala] o] gol Mg & wee 5 RS sl

T ek 2t 7)E 72 E Y] A BE A4l
341 52 A4} El(steady state)ol] th & A Y52

ATE o] glolA, dAmEe] W} Fo] FEAF 21 X[H{SIA] 9 2x|@

Ell(transient state)2] #AH-S 3xbQ 07 B4 S 3

& gotry) oy =3 i) 71E M 211 HE IXAHA Y

HEe B W & 5 Adarle) A4 BE 2 Axns WAzl o] da s wsle 3y

dlelA i lay) g4e vestelel sjxjetn  AMNE ARFTEAT s T2E asoRt

o] Aav] WA o] A2 dg sotate o o Fig. 1 %%ﬁﬁLWEVWEwP 13 DLN

% A7 Yk Zhz=ERle] JAZke ARFHAIT ] AFme|H,
B ApeAE FUellA $83ta glis A4 1 HEREH FAUER AYE ﬂdﬂAJHJWEE

NOx 238 7} 2B HI(GETF 2 2)2] 7|8 oA B DLN 7}2E{Rl AA7)704] Wi iA| 53 A5

om dimE WIABRYOM A2 g2 A  APEBES BoFErh o] 274 GCV, GSV 7
Zo| X o

gaq@%amﬁzﬂﬁﬂﬂ“ﬁﬂ s
3

o
)
N
Y
o
HU
s
i)
Lo
fr
i
é
1
—OL
2
=
o

A B RALES 1219 v A2 S GTVE 7F2E8ld] FFE = da5 35S Aojst=

2 HEoln WH o i
o|FHch SRV 7h2Elule] BEsHE AR =
sz Ag ¥o|n, GCVE shaENle) ¥ 245

Fh<E] 8l Ao A E o) A A

213k 1242l B 3H”J+ 374 < 6H** 2 ek = =
Pe VR an Alol2e vjAad Aduz 7] 93 SheEe] BFHE Ak fe 4
A sloF st 7| de) dasiael ge Age] B3 'f%’-‘:“’lq GSVi= 7] el 224 13
A9, SEE Ae] W7 R Sol o] EEA2AEE ARE sk UHoth GTV
e1gk 7]y o] A7 AR5 51 Tk = 7h2E 9 03_55_‘?_5 A A 7)ol ©7137T 52t
B ATelA AdE Hasid JEE td g vt AEFRY EFol AHEH = Wt
Primary Fue!l
_ Manifold Compressed
4 ? 2 7 S e
Natural Gas ..r>|'}..~ ) ) N T
>k { ey
Supply SHY acv . -
Dry Low NOx
7
¢ Combustor
Transfer Fuet .~
__Manitold __ —t
T
SRV: Stop Ratio Valve: GCV: Gas Control Valve: GSV: Gas Splitter Valve: GTV: Gas Transfer Valve

128

Fig. 1 A schematic of a natural gas supply system of a DLN gas turbine
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Fig. 2 Schematic of the combustor
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Fig. 3 Dimensions of the combustor
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Fig. 10 Temperature contours(K} at diffusion combustion
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(a) 7=1 plane
(venturi section)

(c) Z=2 plane
Fig. 13 Temperature contours(K) at premixed combustion
mode (Z-planes)

(d) Z=2.57 plane
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