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A4712] Emission Ao)7)&

1. A&

Ax7lE 45712 REH FEHE
o HEAA PL& u &Y AastA
Agsd 7|AZANYAE A gL
3} FEo2 Jl2guly duyx FFEE 3

F Atk darld ALHE dEE guyo
°J°E FH 349 @3siAe Aog o4
A FAGo] dojuhs AeE olAsigAg
3718 AAsA Hu, 29ddie ady
Fol wet gAsleA(Co), E34A(UHC FE
THC), @7l(smoke), NOx, SOx 59 98 dx
7tEE WESHA g £37)9 ol AsigAE A
TFAse e nAslEe sy a8 A
Axe o, SOxe £4o] oy dgg A
A o AA=HE £ gl waA, CO, UHC,
NOx ¥ smoke 5°] 7FAEY QA7 &8
A nEHL 9lov FF& A9 H$ EPA
(U.S. Environmental Protection Agency) 59l
o] & emissiondl] thate] FAE 7pstm Q) o
% NOxE AT 2&E2EL Bt AHAES ¢
Hal7] dEd F23A A4 =] NOxAZe o
g A7t @i AP gon BA A
TE Z3En 9ok NOxol g FAz(15% Oz
718 v F49 B9 A dRE 12 Y
8ol dstelE 25 ppm, A4 FEo datdE 42
ppm oy}, AHuit} tha Aolale] ulZe] g
EYol, kX0lAE, UE-olEFEYFo] Aok
JAAd ddde 42 ppmez gou} 42
89 A$E 59 ppmo2 ¥R @S goz F
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A&tz 9t} Smoke U UHCOl tidtods duby
o8 “Fo HolA] ¢ A" AEZ FAHZ 9
o1} o] FAE EUoMe 4B smoketA
o] & 5 AYuld thi Aoldit) gH, o]y
emissiongt ppmeEZ FAI}= AL E 1d
o] wi&F(ton/year)d] AFS FAIIF F71E A
o] tH1-2].

A7l & 7FAEHl 947)9) emission Ao)7)&
& AMEIR Aofr|Eg HA div)d HL
qg A2 g

2. Emission Ao}7]&

darldA ANEHE dibrstae dsdg
7199 g ol dAAv|WeA
dag 2 F798A F4 Fol dFe
Heeg d8, div) 34 2 $£Adzd ¢
emissiond 9] FAWHFE A4 & o). o|g
22 U Ed 5ty emissiong &3 Wy
o2 AYYE o]& semi-empirical'PP3 +
Ao 93t wHog yE 4 ot Ag4e
o] &% WYL 98, 94y g4 ¢ $AHzxA F
o FRWFLY] FFBAE UYehlle Aoz, 7]
A AN dAAL 4A BEE F Qe
F3ol k. FX AL o e daAue
3% ARE AE3 Y F3E FHol gle
U, dA7d 759 5349 g gshikgg
HF T ok AA HL&sr)de g a7}
Zasith £ FoAe SAAL L 2wy
©]% emission Ao}7]&o] st Ay B2
=3

2.1 EAAZtol| o8t Emission ®|o|

AaAUY] EH-38H q4E E 1M B
T i) go| dE¥A 2 F, A2l &
% Arrhenius¥ H]9] 3}3hitg EA4E 2= &4
AzZte g Jed 4 A3l ol SAARE o
&, 944719 4 2 423 59 dFyd g
dA7|e] A€, LBT(Lean Blow-off Limit), ¥

72

chamber and fuel nozzle to
chamber . achieve best state-of-art emiss-
" |redesign ion performance
td-divided fuel

W77ksel BE ARHY B4 vein. et
A, B4AZE dEE 9t ¥4 2hse
24 o Wok2E Aol 5 A,
EPAIHE E 204 m& st 2ol ) o)
A7ks Aolg At} A& AR Azl A

E 1. 28730l A o 7al si7I7kAol of
E

MAZH

[=]
o

re

48 479 | 1, (459 3

2A AR | 1 [AaRAeE 2we Ae
@ QolNg LFE R
%

AazdAY | (928 3719 AeE Ax
Haske] FE GREY

AR AHAA | T (AR FAAL

NO RAHAZ | T NOYA WEAF -

F 2. EPAYAM HAS2 Y= Emission Ho{7|=
{(Minor Combustor Modification)

Minor modification of combustion

combustion

Provide independent fuel supplies
to subsets of fuel nozzles to allow
shutdown of one or more subsets
during low-power operation

supply system

t5-water Install water injection system for

injection short duration use during maxi-
mum power (takeoff and climb-
out) operation

t6-modify Increase air bleed rate from

compressor compressor at low-power operation

air bleed rate

to increase combustor fuel-air ratio

B} MK 78 35 (1995 #)



JI2EY @47]9) Emission A7/

AN eH, FoA tl, 4 5 ¥37)
5EE JUehdoH4l o] & 34 72
BNl g Aoy, AL divlx JEFes
TUE Mdez MA - 45T U] HEd 3
£71s8t a8y, o] HoME e 244
thate] dhute] SAGARE WASE AL AN
sz 7] W&o EPA 5o FAsdz e
emission 87X L BEF UEA7|7|dE 2H3L
g Aeg Ay 2 HdMEe 4o EAA
3 Est] g ¥ A B2

%]
A

L

2 E
1o qijo

211 A8 WX IIFA|IZHT)D} 4272 E
ety wsl

48 939 A7t E B¢ F 942 € FY
ANztol 71 AfE Eg4HALE F2AA UHCH
Co9 HWizg F/MAY. 484 =29 3¢
ARo] F3 A4 ei(idle condition)Z HZ
g dEFol FaHo AHEY aHst BF3HA
g, ded, 16 T wE ZRAF] ddde
t4(E 2)o) AAE v} Zo] xEE ol HA
st dEfFd e AF x=F9 & 23
o2 A 3y xFdAq9 ARFFE A
FANA F3¢ FaNHE 4& & Aok o9
22 A8 F3A BN & 8&S A T
AA, UHC# COe quenchingol ZAl F3¢E
i) e 439 27] F4E% UHCH COS
Aol F& Ut t1e WP E &9 FHE ¢
YA oA air-blast E& air-assist FEZ A@F
o244, 3719 4] EE A 9 =& A
g9 EFLE F7He A2)AA UHCH COE
ZAAE § gk NOx9 34+ dFsA= &
Agh xF A dF3es £2& F/MIE
2N ZAANE F Jdey 37 fddd wet
FHH0 2 NOx7t dA3] F74d + Uk 33
o o3d giRrEe NOox: 39L& #AAE=
Aeg 99¢ 4 Qe A3oA J4H
7] Q& NOx9 Aot 148 AoJfFo2A B
0 & ije d& + Utk

¥ &

212 tit2 E8E() Yt

F9499Y(primary zone) 2.2 E0l0: 7%
3} FNHATY HAE HANPoEA AYS
dre EFEE F7HZ # AUtk ol #4sl
A =Y Efo] ®el Yoy d8e] dAavt &2
Hol(tethed FF) GAE g0 F71EH3 FA
NOx7t #A4se AE £0]7] R (TysT0S
Fx) NOxvb #asA g dubyoz dae
T3A oA drF&o] GopAl7] W&o, A
AX RGeS mttA R de EYoME F
718F Yd(pattern)& WA 7R ¥ EFES
ZAA3A =9 quenchingel €3] UHCZ CO¢]
718 F o b ¥ 2N ¢Er)r B
g 3718 g F&naA(dL7Y 4%
Z&) g FHAA Hy d2AWdlM e 37
BFANLE FHATIBEZAN EYHALE A3
o A28E&E /MY A, AeP9Y 39
o AGZoAY EFEAR dFLHAD w

FA2999 I E WA emissiond
Aolgts whfolet & 5 glth(t4 2 t6)

213 & sl E(homogeneous kinetic rate)
off ot HBH T, Tno)

A8, COY A3HTh) E NOx9 BA (1) 3
& X e FALYYY FFIY|
g A WE-A A(stoichiometric)¥l ol 7}gHA 32
2A Z7H108 4 k. &8, NOxo] 4L 169
A AN vieh gol 28 BANA FAaY
o 2EE FFEEN A FHNE F
don, o] A4 AiVZ2 FU¥E FFHFo|
7187 dEd 4= FAsA "k @ dz,
General ElectricA}e] MS6001, MS7001 7} ¥l
of d8fFe 1289 £F71E BAY AR
NOxE < 70% #2¥ + AUk z23Y, 3
719 BAlZ sl MS7001¢] AH(FT7)1AFH
Fo] 1% BAD) &gl 20% #HAgon gL
27%, QBAREL 47% Z713tgitHE]. o] ¥y
& di AHeHod o3 9o, 2o F§5ol
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A PN & Zi]ﬂ(dexrﬁneralization)?’f}@l o dmg
T%‘ﬂ%"l Bo] €1 £ CO ¥ &80 37138
59 AAo] Utk

22 AaurH Mol 2|5t Emission O]

ok AoA AHE emission AHPIE A4
7€ 4% FRE 3 w7t E Sole dH #
3T FAHFNAA L gl FA dAEI] 9
s davle ZEAHA AANAL 5%
emission AoJWH L& TQslojof Fir) E HoA
£ 7284 dir)dA AL 715§ emission Al
o7leg A¥EI o 9 7id ¥ FEHE A
37|z @) 9, ojo] AAHs E 29 FA}
3Al EPAYIA A A3t emission A|o)7]&E E 3
o Jehi At

¥ 3. EPAOIA HA|3tT U= Emission M0{7|&
(Major Combustor Modification)

t2-major Major modification of combustion
combustion chamber and fuel nozzle incorpora-
chamber ting advanced fuel injection concepts
redesign . |(carburetion or prevaporization)
t7-variable - |Use of variable airflow distribution
geometry to provide independent control of|
combustion combustion zone fuel/air ratio
chamber
t8-staged Use of advanced combustor design
injection concept involving a series of com-
combustor bustion zones with independently
controlled fuel injection in each

221 7hH #HA 9dAT7| (Variable Geometry

Combustors)
Ao s wel FALYY L 34Y
doz fFYHE F7FE 2HIYA F, wE 2

d3lo] 39 UHC, CO € NOxE d& Hhje

74

2, ogHoE EF-ALT AREA A28
@ Agsa asHol, +71§_—§~.1 4T
Al et zAgEE A43 942959

& Z3olol siul, B¢ 992, P4 % A5A
of 5 247 o

222 clet A4 (Staged Combustion)

He 371%& Aoste E &
%a"‘fi}"ﬂ et duFs 2 99

J Yoz
IS
g & % 9t tedas AAPATe A
el

Azl

)
k!

‘31]“ A7kA] el AAHZ glon,

“o“ﬂt gg3 2o F9429Y9A F
duag 2 E£fstd A R 24 ¢
aa4 3}% Arggel Fo|RE AL A T3
3, nREAE A2 dFd 4Xd ® g&
=E8 By 958 THEEEA da99s ¥
gite Wgo® 58, A, A emission ¥
S 58 FAA 4 F Atk o] WAL 4E
FAxs g AR EE 97 gon, FutdE
g d2s} 3 AL8E AH(AEFe] FolF) F
dx9dgolMe F71gdd d&d 1.7 FE
o224 NOx7t #A8HA =Ha, 2499dAes B
O g F7E FFE F Q7] dEd T
F7138t 190l FAIHEZ NOx7t ZHAsHA g
gy, 239ga A9 F7)9 93 quenchingdl
93t UHC 2 CO7t 718 & Si7] di&d F
A499 9 249 goxg d8 2 F7]1F9 o
2ol AFE 7180} gt

0.0
ry
—
&
s}

kil
£
o

7)

223 o|&%, oS o4 (Premixing, Preva-
porizing Combustion)

o] Wl dAiid dast FYHr] A 4
89 23 TS vE doA emissiond T
AFle WY, 108 S 7 WTE 2AAR F
Ae FHo| gtk FAAYYNME TP E &
AdAn R 7k HASE BAFE W F7T
glo] &, & UHC ¥ CO9 wis3gle] NOxg #
2AE 4 gtk o] B F FALFYoAY G
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JIAEY H27]9] Emission Aol7]€

FHE O $5o HudaAIE F$E NOx
€ Agste Wy T 7MY sbsAel dE Res
OEEdA dx2 dgdr]z $.

224 ntzslYt 9 sluoEst oA (Rich-
Quench  Lean-buming and Lean
Premixing Combustion)

FetdiE FALGYAN 274 i
42¢ 3718 ¥ Yol 487t ¥ ©Hl(fuel rich)
~ 3t g4 LEE o= ¥ I YnA dx
of 4o F7E 944 Fode Agua FFI
o(quench)@ 47t ¢85 A9 FJ377t ¢
EE(fuel lean)dtdd NOxE Alolst: wioln
b Ed dihv ASHEH d2d "ag V)
o3& FF8d(fuel lean) Y9 58 Folm
2 NOx& Azstes Wilo] itk Axe wye
228 YF2AGAE 93 4 A48 5 9
ol gln FFAol Hojun AAgs drE
A AL BT HAFsjthe T A9
ey, F71¥ZHquench)el A7} Qo] ZEA
Q 22E97L AA NOx7t HAE sb5Ael 2

i, CO Y4 UHCe] 3#3 43le = JUEE A7t
o] Zojol gt F9 APz wrgtol HA
T7 893 JPH I de 3 NOx A
WF9 shtoly ot ALFHAE Ratn it
FAe By dA dauyol g Ao why
T 71 48 2olm g wiog, EA Pratt
& Whitney(P&W) FollA o] W& Algsto 7}
2989 dig A NOx(dry low NOx) 71&70e
o] A9 ¢5d AHoln dAAgd W& AF
7 AYPH3 Qith 7N R EF dio
et Bk o AE do} Br|2 @} o] ¥
B 20T Y9 2XE Yol mgy] ¢
6}01 dad AMgHE F7lEg o g e

339 NOxE Azss uold. Z, 2dy|
%— F7HNIIB2A NOx#Fo| ZadA He o,
o] Aol quenchingdl 934 CO Y UHCe]
F7k87) dEol tgd e Aol NZs

¥ &

a ook gt

D) 48 37l F EgHolol sini(well
mixed), W} F EFHA] god FEHo
2 12 gYo] HAsng 2 NOxE 9L
F 8tk

2) A8 F717t Q4009 uRZdAM EfE
28, A93sHauto ignition)d 7540l
At

3) NOx& Z°|7] $i3ld gyt dirs sz
ARG A7} o1d £ Uk '

4) 53], AR o] #Aagd wel dFux
#&87] Q7o blow outd 7FsAe 2B
E 7P 34 9, guda 59 oz
(& F7HA.

olgL I EF Aol Py Fz sla
dEq APttty gA o, o8 X o
B H&37) A% A= GE U4 P&W SoA]
ANEsta oy ofd YAy g Agsirt
AFTHA & Feold.

225 Zofjdx

Zjdie ZWj7l A4S d89Y sESAR
o 9w RN dolE HAL o]Ld Ao
2, dide HALEE 1000KE ¥& 4 9o
EE NOxE ¥3% 29 4 Utk o] ALde
Zugr] AFAYY FRAHQA FEAHo 9
& AEHsG AFA Zrje 252 wgens)
A 71gsteiol s F9 EARE A3 gle
U, emissiond] th¥t FA7t Zagd wak & A
AFE B A4 Aole @AV de Re=z
B Fojddd g dAfe] BAo] Rolx
i ek

oz o] AFE HWHEL zieiy
emissiongd HT © $F2E A7/ AEHn
Jom, g A NOxo #HNA A7 &
3 2=z glch
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3. Emission #|°o7]&¢] &4 4

¢ FdMe Ax71€E F39 Hemissiond
E3& 9437 A% HHES 71&8n A4
Ada7ldMe A 978 MY =lez RE
TAERAS FA AR AL d@$ oy,
d2A NOxE AZAF7] $iste] ofd whye
A4 3¢ CO 2 UHC/HH F718 & eon,
emissiond| o & 3l 7ted WHES Z¥ste
e & 2444 AdE Wil & 23 =
£ el 939 emissiond] AAHE ZZA
2 4% o e, A emissiong A A7)
A3t 4AM AFHE Ao71&E HAHI HLd
T A% A A 488 58 &3] Fa3.

£ Boxe g4 AdFE A emission(A #7))
71¥EY 44 HLE AEZA, 03 NASAYA
433t ECCP(Experimental Clean Combustor
Program)$} PRTP(Pollution Reduction Tech-
nology Program)®] A+ZAA}6715& L93}x,
#A] v]F Pratt & WhitneydllA] 71239 3)etd)
T d2E o83 A NOx Aor|&e A3
7|12 g},

3.1 ECCP (Experimental Clean Combustor
Program)

1972:3¢] ECCP+= EPA class7} t20]3 Trust7}
8000lbsEt} & 22 ulojulx u]E JIAE AR
£9 FHME S AR AT d¥ez A3y
At} o] T2 Pratt & Whitney Aircraft
(JTID-7 A7)} - General Electric Company
(CF6-50 <d7)7F Fdsiglet. T2aPL 3842
AP=HA e, 194E tbFe Aemission HFS
=98 dA7|ES AH¥E:= #A(combustor
screening) &2 FAEH A 2840 E 1949
A AdE dAVEL AREE Aol o]Fojze
H, 3GAldAE 28494 doRd 3 HA-E
d47]9 AEa7] AA(full scale engine)d] A

76

& #3939 24 FAGA W AN A F
AGA we} Gy d2A HLHU.
ECCPY Z2adS& T3l ZZe divd A
£4d8 MdEd ¥ 49 2

E 4. ECCPol HEE X 7| 7Hd

- Y EAHFuel scheduling)
- 89 &37)(Lean mixture)
- 9 &£ §(Premixing)

- #4¥2Quick quenching)

JT9D-7 A
(P&V

- thEAHFuel scheduling)
- Air-blast fuel nozzle

- 84EH7|(Lean mixture)
- 9 & (Premixing)

o 7]9 A= General Electric Company(CF6-50)
AR} Zgol o] zAE At aA g
GE9 194 d4d Aujz] d47]) AAES

- AW3l:= #A(combustor screening) 2 1871¥

¢ FYHARAT AT Y ALTE FI9H
A o S dadEs AYE CF-50 A&

719 & #Fejolth. Aq7ldl Ayl AdLoz A

3 di7e A ¥HE  single-annular
combustor, swirl-can combustor, radial/axial
staged combustor 2 double annular combustor
oy, zt AisldA AojA HA HAE ¥ 5
o 82k3ch.

A€ MEEY A4 sy A9 F
249 et g8, ¥ 52 g ¢ £ e
vl9} o] radial/axial staged A7)} double
annular G47] AAGAN 713 453 A9E
& 7 Ao, 287 AHE Hdlo o] F A4
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ZILEY Ha7]9) Emission 0] )€

H 5 CF6-500 thst 1¢tA Hnle] ok
(El &b

* Takeoff conditions, extrapolated
® Idle conditions

717 AAHAHIYE 1 F=F). E 6& 29494
QoA w7)7k2 wiEe] g Asjeln, vehyol
7l 3+EL EL#(Emission index, 1b/1000 Ib fuel)
o2 FAHY.

A AAZF FdGolA FHEZY WEE AR
37 H8td F MA 2% tud A8 EAHfuel
scheduling)#d & ©] &3I4t} AF £Yo] B
idle condition®.2 49 o 1FEL(LE CO ¥
THC wj&)&
o, & 27U takeoff conditiono.8 A
2 P& ¥& NOx#lES 98] main stage’} 3
A g5 it

A&7l BF UM E 494 9FE Aujy)
7H‘§ o] AHgHAow, HAZFHeZT double
annular 942717} 394 AW HFAFL Y3ty
A= A

ag 28 dANEE Y8 HAE  double
annular 47)& BAEY, Idle ZEZAA u)
71& 7AA37] 98] 297 double annular 27
o o%F7ke] 4Ao] o] Fo|Hu},

# #

—’ %-a_mh-id__//“?"_

\L’;ﬁ@ =

(a) ENGINE CONVENTIONAL(BASELINE)
COMBUSTOR.

(c) DOUBLE ANNULAR CONCEPT.

YT E pilot stage’t 3} =HY.

38 1. Combustors for the CF6-50, phase Il of
ECCP

3%l 2. Double annular combustor configuration for
phase lil of ECCP




Emissions”

APPROACH 43 -— 100
- . CLIMBOUT: -— -—— 295
. CF6-50 engine baseline comb _ 13
SLTO R -—- 355
EPAP* 108 43 1T
CRUISE e L ———- ———-
IDLE 193 - 22 30
APPROACH® 31 | - 128
'Double annular concept config CLIMBOUT — == 133
D/A-13 SLTO cmmme ) e 169
; EPAP 1 30 03 425
CRUISE 88 _ 017 8.0
IDLE 538 6.1 3.1
APPROACH® 13 02 92
dial/axial concept configur: CLIMBOUT 109 02 142 ‘
SLTO 85 0.1 161 |
EPAP 956 0.83 - 430
CRUISE ; : : :
EPAP . 43 038 3.0 19

= #EL A AR FFzddA AU

b Approach SAGIAE pilot Tel Mt Ag7} EALgL,
¢ EPAP 99 : pounds of pollutant /1000 pounds thrust-hours /cycle
o7]14 EPAPE EPA parameter2 et}

Lk

E 72 3DAA FojA wirl7ka wiEe] o E 7. 3¢l o|F EE daTloM Lo{F uio)
g ElL 2

@ Agoln], e e 453d FWoNE 7] Ta o ©
& 42719 A,

32 PRTP (Pollution Reduction Technology
Program)

PRTPE EPARF tl, t49} p29] AXE9 73
22 HEE Zolt AWINES AEsr) gg
Yo 19743 %9 AlFs At PRTPE 938t

78 Byl Y 78 38 (1995 #)



MAIN STAGE

S o T e

——

" IGNITOR

A-BASELINE COMBUSTOR.

A-MODIFICATIONS TO ENGINE CONVENTIONAL PILOT STAGE-»
(BASELINE) COMBUSTOR. —
—/ FUEL-—, _
l ‘.:‘,‘-.-' II

IGNITOR -~

B-VORBIX COMBUSTOR.

B-PILOTED AIRBLAST CONCEPT. PRIMARY PREMIX PASSAGE

/ FUEL —

PILOT
STAGE STAGE

FUEL-+ iy Y -
JGNITOR - *SECONDARY
INLETS
C-PREMIX/PREVAPORIZATION CONCEPT. C-STAGED PREMIX COMBUSTOR.
(a) TFE 721-2 engine(EPA class t1) (b) JT8D-17 engine(EPA class t4)

FUEL
pgom s =

L Qe
._.a..l..ua.—-_*

A-ENGINE CONVENTIONAL(BASELINE)
COMBUSTOR.

K"@éﬂr 3 /E

B-REVERSE FLOW CONCEPT.

D-STAGED FUEL CONCEPT.

{c) 501-D22a engine(EPA class p2)

1% 3. Phase | advanced technology concepts of PRTP

Elclole W] [lcFR RATIC
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ARE A%} dAEL Garrett AiResearchd)
TFE 731-2d%(EPAS-H tl), P&WS JT8D-17
AZ(EPASTHE t4)F Detroit-Diesel Aillisone]
501-D22AIF(EPASE p2)oltt. d4r|e H7t
T ECCP%t #AME tte Al W4 (multi-phase
approach method)2.2 F8slojzon EHL
197991 AAQE EPA7|EE UEIEE W= A
oldtk. 219 32 TFE 731-2, JT8D-173 501-
D2A AAEd dg 194 APANFez A9
A&7 MEES 47 BAqEY. addA Ax
4 93L& yedd, A 32 B A 984
oA v7|7k2 A7 ZWoMe Hi
MNAERE 74} v B,C T2 D &
AL APHE NESAT wjr)7kA ZzbolE)
ZAdA = 438 FEd dFol ok PRTP
A ggeR a1 e g4 9274 FHE8 )
YEL E 83 gt

re e 2 rlo

=2

33 Pratt & Whitney2| 3|2tol|&g 47|

£ AdANE "I P&WAIA #3497
(JT8-D)& W40z AzsE A7F FutdE
& A o3 94719 A NOx(dry low NOx)
Aoj7les 2EVIE dh 27 45 P&WOA
Mgdd A NOx¥ 94718 Jed Aoz Iy
39 GG8-1(ATH)E #5718 A8 NOx
2 AZY A$2A A4/ can-annulard B2
ZEAQ Fxe ¥4 IJJTS-D)F AY
A AL AT ey dA HolZE F
E7l /Mot a9 dlee GG8-2& 34 E
g diad 95l NOxE ARAANINE A$E &
F& A9 AzYoly] wWEe Air] A4
Agto] Qlo] &gl I A4V &FFIE
#33s7l fdte HyREe] 71€ojA Qi &
HoME GG8-2 A&71E U3t wuiEe 7]
ZE 5% A NOx A7|&€& L7123

33.1 X NOx B MY
A NOx Wide A7Y A= gg Hud dg

80

# 8. PRTPOl XS X vi7| 7iig

) idle’delol A ALE AExF9 A

(1271-671) ,

(2) 43718 BH8e A8/370Y

%7}

|(3) piloted air blast & =EZ A

2 idled] 9] 8t air assist AHE |

@ #9299 AcEHFT ¥ WA

(6) 71¥ #2& 2= #4499

(1) Air-blast =& A}¢

(2) FAL2Y9Go A9 F4u] Hg

. -gutds g

1(3) Vorbix(Vortex burning and

| mixing) 713

- Azgrle o EfE G R
pilot 99 84

- pilot 97 FA4249Y £

- 244994 23 437 AH&
gte] EREA F

(D) dg-9 &g dx

) Reverse flow 783

- dA7] AW 44 279 w44
371EFY+ 4A

1(2) Prechamber 713

| - JEE A7)

1) 9 d4

- Pilot 993 F4499 ¥

- Air-blast =& AM&

- A2E ol YArle =(film
32+3} convectiondd 2§

Conventional can-annular burner
P GG8-1

b - g

GG8-2

L]
Dry low-NOx annular burner

12 4. Configurations of aeroderivative industrial
gas turbine combustor
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18| 5. Configurations of experimented burners
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