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1. i 2(ABSTRACT)

Urea(84)E Al$3+ SELECTIVE NON-
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CATALYTIC NOx REDUCTION # x|+, gSh=o
Cement kino]9]o] B2 HUo AFHoE &
Hoj gtk 19939 o] &2, Urea SNCR7|&<l
"NOxOUT Process AA = AYAOE 250Mwe &%
S5 AEdsE A fEEE 2Y E%(Coal-Fired
Utility Boilers) 2t e}, 4the] Y82 AEE 3+

£ 4 wWgibd 2 E(Coal-Fired Industrial CO—
Gen. Bollers), 10t o)A+l EAAE w78 ALAEE
(Municipal Solid Waste Incinerators) @} th=2] AF4H|
NE 2UZE AA FHof vk g @73 A
3 A LS (short-term tests) < R34 Process

heater, Refinery Package Bollers} 287 A4k A E

X e oo o
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NOxOUT Process(SNCR system)+ Z+7] ©h&
Plantel, 7] o1& 49 43 AE T Design
7l&o] A&9 Plante] ©d A7} 509004
105%7kA1 9] AtolelA] FA% FapAFs HolAu,
FEA XS A7 A& g e dadA
NAME, NOx Hl&H AolE TEA7]7] 1% AHlE
Design 3ofst st} o] & s dLadue A4t
#=8) 4] (Computational Fluid Dynamics Modeling
(CFD) 3} 3}8HiH-5-3] 4 (Chemical Kinetics Modeling)
53lA, W32, Wh-gAlZHResidence Time) 183
S ¢ 2 (Regent Distribution) 2+ 7o =493 o
N R4 (parameter) &5 FAloll E45H Ho,

AAER dojxE SNCRoIMY 74 $23 o
I 2 8 4E §4sin
* Furnace Temperature, * Residence Time
* NOx Baseline, * Furmnace CO
* Distribution of Chemical, * NOx Reduction Required
* NH3 Slip Limit (Operational)

o]¥ 3 HA L Bl SystemS AASY 1 A%
(performance)& <t 3F81Y, H38F Plant load cydling®l]
0&-3t7] et oheE AR (multi-level injection) 55
Z g8t}

28 Bdyoe AL 71E9] Over-Fire Air
System, Low NOx Burner, & Gas Recirculation
System& o] AX = UAEA] #4512, SNCRAA &
Ad sl FEdd dE Yol €3 (ammonia slip)

o] Hel Ttk Auld omg of g FA &

£ ammonia sipg %7 AAHEE st o]

L

1
E T
HAAE DT AXE NOxOUT Process A|2EHES &
o

E3] 39 dUCement, AAINE, 183 dY
Cement?] A Kilndl AL o] NOxY A o7}
el %

2)
cement kindll & E537 AAs FL71e¢dE 4=

2. ME(INTRODUCTION)

82 (Urea) SNCR2 F-9 4 (Post-Combustion)
NOx A7 Weolth

JRAL 84 (Urea) & $HA (reagent) & 8] EAL
FU7|(inection) & 3 SHAHAEY d4 EHdEs
(fossil-fired boilers) ] 3+ (Furnaces), 272
(incinerators), AW E A Z (cement kilns) E&
Process heater®] Combustion Gas Pathol]l Z-£% o]
Zth,

UubA 0 2 SNCRO| AREHE 40~50% Urea
Solution& FA Urea PrllZ HE] A}E Ao 84 &

Z (Urea Solutionizer) & A A &te] AMLE & Q1Y

S

] A,
TE 24 F(Soution)E AAH FF ol AMHE F
]

Z NOxAAE 918k 249 A4 13 Electric
Power Research Institute (EPRDOIA A=A 3,
n] EPASl 54 o}#] Fuel Tech, IncollX= A &
& Z7te] rEEE o ggFe Bl dad 48
MRS Vles ATeta, T AAST
Urea SNCR ¥h-&-2 th3} 2Tk
CO(NHz)2+2NO+1/202 = (2N2+CO2+2H20
Urea+Nitrogen Oxide+Oxygen
= Nitrogen+Carbon Dioxide+Water

NH2CONH2 =
(1) NH3 + OH --» NH2 + H20
= NH2 + NO - N2 + H20 = N2
(2) HNCO + OH --» NCO + H20 = NCO + NO
--» N20 + CO = N2 + H20
--> N20 + OH = N2
A71M Fesfof & AR FAEE 2A4E
o 43} & 4 (carbon
3

=
9= HAF rleo] &

=

.
+ YR Y oF(ammonia) 9
P
T

monoxide) 8] kg Aol g

KCANEWS Vol.43 - 11



E Folv WS 229 wrSA ] wigsid.
Chemical Utilization®] 2]$F NOx Reductione Z+%3}
A w2 2EAME I E&0] 24 2318 NOx
E UEE AA%E Ve I, BT B 20
M FAEE(By-product emissions) & A Al
A7 wFEo 2x 9 A F A7 (Temperature and
Residence Time)o] F831A 24 #th 4 x99
AF AZke] W9 E Z47H] PantdgolA 2t 7] &
2] Yepbdt vhSA] (Regent) & 49 °§C-’nﬂ‘%*—°r]

oA Hae AFE W] fEiMe A 584

]

4
97 23] Best

NOx Reduction (%) NH3 Slip @pm)
100 T 250
90 NH3
20 el 7200
70 )
60 T150
bl
43 7] T g
307
20 7 T30
10° ..
9 y T ' " 0
500 700 900 1100 1200 1300
Temperature {C)
@ Ammonia Slip0fl 2|t &% EXIE
- NH3 + SO3 { NH4HSO4(1), (NH4)2S04(s)
- Formation temperature exists within the air
heater
-~ Ammonium salt deposition increases pressure
drop across the air heater
~ Ammonia adsorbs on acidic ash

3. €l €H(PROCESS DESIGN)

SNCR A28 ztzhe] §&of 8 =3 HA
3 Plant®] ZAME 7|&ste] A7

A4 = (Field Measurements), Plant AAAE
(Design data) 8|3, 2ARE (Operating data) £ AF

5EE T4, olF ZAE A % @4 (Computational
Fluid Dynamics (CFD) Modeling)S 34 1, Flue
Gas Flow®] 43 2% £XE 4533, sehs
(Chemical Kinetics) Modelinge 3}Al #th. o] CKM<
CFD Modeling®. 25 ¥ %9} Flow Information®] 7]
%3}, Flue Gas ¢F2] Urea®} NOx&] ¥H$-2 H o] 24
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g gt olE EURE &Y Urea EAF FYU7I
(Injector) 29 3 3L AFs}A H3, SNCRAH]
of FAH A% 1223 HF 25 A9} injection A
g A4 g

CFD Rd& t}okst Plant load W t)-&sled
BA719] 93] FEe] Flowsd A% mE A
HEs Aol 7h5EE sl A VxR &4

Eig=s

I98 13 2% 8= ool s T ol 23
H Mg 4 2 Bd# 9] MCR Load$} 50% Load
o) 29 Side Selection Temperature Profle H.oj&=
t}. CFD E249e] Computational Domaine Furnace
Floorof Al A1&8t:. A E7] (Economizer) & QolA &
doh I" 3% 47, % HEA e MSW
Combustor®] CFD Z#2 % 7}A¢] Plant LoadE X
oF 9lem, ©] Modeling Grateoll#] Al&}a}3,
Second Passoll Al £t}

r

Bygeed THACA

<JdE2>

e 4 AEARRH MEWE BIN Lats

<3 4>

2d9] Aies dFoA ASH, AALEH oH
(Design Temperature data)2} 94X =ojo} Hth NOx
Reductione Yutzdow o 2 < 9
9o s AFE WAHIL, =2 LLAgAME
Competing Reactionsol] 2]l A|&-& WA "ok A

k1
=2
S



< a7% 9] NOx Reduction®] obd UreaZHE #g
¥ NH37F N22 AHeHA Xa3, NH3IHE E&
E7HQl NOxZ #8 #L 9n|st}. Y3l NOx
Reduction & #3iA] Aghe AX- AP 2L Ao
CKMEH 9| 238 Aolt),

Sof IFoA HFE0o], BA Load Conditionsd] A
Chemical Release Windowss= Fumace®] TFE A9 <F
of EAlsHA =i, Ztzb wzkAs mAe LR
EY 92 2E #AAE vehdth 279 Load
Range® % d17] #I8) Inection®] #¥ Fg ot

4. X AME(EQUIPMENT DESCRITION)

NOxQOUT Process®] A¥|FEAL Reagent storage
tank, Circulation® Metering Module, Distribution
Module, Injectors, 28132 Control Module® 43 & o]
Ath 2Esy 3 FuEEd EYdE fg AA
A7 AEE O" 5eA & Eo] Eth Urea
Solution system©] #Ao] FH[EHO 913, Urea
Solutionizer 9} Urea sio® 3 &}3 3Ith Tankol A
A= Urea solution® Circulation Moduledl] 2}3] o]
Aot IR 77 5719 Metering Module Circulation
loop®ll Reagent® 3 3tc}. Circulation Pump Module
< Duplex strainer, Reagent TemperatureE -f2]3}7]
2] 8} In-line Heater® 7FA 3. 9t}

Urea solution® NOxEAj ko] w2 AA o] A
5+, Metering ModuleStol A1 2 A 3 Droplet
Formation®} Distributiong 93} Sufficient MassS A
Akst7] 98 EE 34 E ok Metering module Yyt
HoZ Z47he] Injction leveld] @5 T+ HEE &
SRR

84429} TFH Chemical& Metering Module T
WAl Distribution modulesZ o] 53t oj 7oA &3
¥ Chemical> #43}A Z47te] InectorZ F0l & 2,
Injectorel] M & F3h= AR & ZFHT
Al (liquid) ¢+ 3715 Mixing chamberol| A %7153} =
o] (pre-atomized), air-cooled lanceE £3] Flue Gass:
o7 gwtdth

SNCR injectors droplet size, velocity 1¥ &
distributionsel] Zlo] #H =] It EE Wall injectors
= AEHOZE Boler wal portsE E34] injectors®)

-2 AJ38tT Retract mechanismsol] &8l A% &2
A gtk Inkctors 2129 #ill S SHAOE A ol= L,
Plant load®} Fumace temperatureol] $153he] wfjx] 2
+72¥t}h T3 Boler Platen super heater Fe] Flue
gas pathol 8E|E] AT Zole) Multi-Nozzde Lance’}
AR = o] At}

wel AeHx o7 o]7] kAR Furnace Temperature
Monitore= Flue gas TemperatureE &%3}7] $al A
Upper furmnace®] Side-walls®l] Ax|Eef9)c} o] 2%
= SNCR Al2H"HE Aodlr] ¢34 Boller Steam
Flow rates®} 7 AME-¥th Control Logic> Plant
DCS Room®] ¥X%E Computer Control Station®} Local
o] PLCE Ao At}

REP2O HONAM STATION

s

TERE WAL T X S LA

5. er=x0l49 NOxOUT &%

NOxOUT SNCR A& =t A 43202 6u)
o Hgk A By, 12019 TA 74 HE &7
ZE(Municipal Sclid Waste Combustors), A A E A
4 H71A] BY2(Ol fired package boiler), ThFe] Ak
AH 718 A2Z4E, 183 12th9) Cement kindl #&
gl

(7h) MEF S HelysE

NOxOUT SNCR ZX& 1999 9¥o] @dalady
Aro Mg A4 B ool AXHo] gt By
ZHe 50% Load (130MWe)dl Al MCR Load
(270MWe)Atelol| A Ag SHEE Hof 9lon, 747}
9] BY#]E Steam Output®] 625Ton/Hro]Z Al &
AE3H= Design Steam Output®] 80~100% Alo]o] Al
i
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270MWe H U

Honam Station Unit 13} 25 #, $¢| Wal-Fired
Bumer A8 914Z tgEoZ 270MWe HUl load
A &2 =HA

Z}7+e] Boilers= Full loadollA] thek 3k Ajz7hol] 6
800 (tons) ] HEF71E FA gt gutyog &
27) 3, T A3 JARUACIERH 2 3
(S)38F 05% wvrE 7FAR e A F3 Coalol
SE,

Boller 1 & 9ol 12709 WUr}t YAt glom,
Platen Superheaters= Bullnose elevation$] Upper
furnaced] 9 XA 383 Yub. Platenst Secondary
Superheater tubes$} Screen tubes?} Al&® T} o]% X
o)A, Gas Flows 270¢] Duct® y5oiA 2, ztzhe

Air Heat Exchange SurfacesZ A A T}
~ SNCR Injctors= (2)Two level®] Wall injectors 2}
Pendant Super heater¢tol]l €3 32X U&= Multi
Nozzle Lance’} (1)one level®] Z}z+e] Boiler load
rangeE A SEE HoUh 9714 A st
Level 10 147] wall inpctor & =7+ Level 29 8
inectors™ Lode 50%(130Mwe) 5B 80% load (180
Mwe) Alo]E 7287, 80% load (180Mwe)©]AFo] A]
£ Level 39] Multi Nozze Lance®} Level 298] wall
inectors7} Z4er S E 3t} ojule Level 1 injkectors
£ 40 29HT Pante] 8FE O & 6% 7]
F903 400ppme] NOx Baseline(Z7| A FE) S22 H
El 40% NOx reduction®]t}. FAol 11¢] NSR(&H])
a8 15ppmilﬂr o NHs slips 9HA] AL f"u‘ﬂr
ol# g QFEL 19999 9¥ 3} 20001 4ol 2319] X
549 B9 2HE:

Test WS ID Fand} StackAteld]l 90+ Ductol
#28 NOx 9 O: #4719 123 Flue Gas

8

> o

Economizer Outlet PortsE ©o]&-3le] SA4¥t) oz}
A Zkzbe] NSR 119]8F ol 10ppmX T} %2 NHs
E MR ZHzpe] 709 46%9F 44% 2] NOx
Reduction® HG 3, Ful load B]2AE Q92 (F D)
ol Al Bzt

KEPCO 34 312 (Honam station)l, 287
¥ Urea-Based SNCR A|A€E BE Q75 54
Atk SNCR Al2®E A 49 ¢ &4
IO, FAE (YEYet €9 §)EFH Al Pre-
heater Fouling%-9] EAl& o] 7]7F $9F Hojx &
pig=4

(L} adEe HUME (Industrial Boilers)

TR S gEHLdA gA 2= 3ue HE o

.-
it

A%

2 BHdgd NOxOUT SNCRAR 7} Ax& T

1,2
3715 Front Walel 919 Bumers® 7FX2 &
Identical Wall-Fired Boilerso]t}. ©] Plante 187
EEh S ARE, AT 22589 HEEIE 2z d
AAZITE 357] %3F Front Walle]l 9t2] Burners®
7FA T 9= Wall-Fired Boilero] A9, A 7FE 200E9]
23tz 71E TAANZGY. 1, 23271 Platen
Superheaters”} Bullnose Elevation$]¢ll Upper Furnace

of =¥ 3, Over Fire Air(OFA) Al2H®S 7FA 3L
}\}\]:}‘.

o}7]d) AL&¥E NOxOUT AHle 1, 257] oAE
6% 027]F oAl NOx Baseline 700ppml.ZHH 53%
9] NOx Reduction® 20ppmXE.t} AL NH: sipg &
EA7)17] 93] ZHevel T 4719 Wal inector® 74
% (5) Five level2 o 9}

387]% 6% 027]%9)4 NOx Baseline 550ppm.© 2
RE 40%°) NOx Reduction® 15ppmHth 2-& NHz
dipg SEA717] H8l Zevel B 47§ 2] Wall injector

volumeS ZA38}7, YRV olE SNCR&A 7 7F &< 2 FA" (3)levelz Ho] 9tk ol Reagent
<H 1> Full Load (250 MW) Performance Test Results
Unit #1 Unit #2
Test 1 Test 2 Test 1 Test 2
Baseline NOx, ppm(QOz,6%) 462 384 416 333
Controlled NOx, ppm(Qz,6%) 271 230 244 208
NSR 1.1 1.1 11 1.1
NOx Reduction (%) 414 40.1 414 37.4
NHs Slip, ppm(Oz,6%) 9.8 2.6 4.0 2.9
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Flowates= 1.99] NSRol| A|8t¥t}l Load Ranget
80~100% Ate]¢] Design Flowrate©] T}, Injection
location Temperature®} Flue gas Species®] Field
Measurements®] <7438t Computer Modeling Study®
e ZAAHY, Utility Boiller B-&3 FASHA,
Multilevel Injection® =2 NOx Reduction @ Load
Swing< TAE 9}

High loadol A+ (3)Three Upper 1eve1«] Ingctors7}t
AHEE T, Low loado| A& (2) Low level®] Injectors?}
AT AR e 444 5717 S¥"3A 3 Reagent
Flowrate A|o1¢} 37 Ingection levels7}A] EHHOE
$AE F UEE AA A

NOxOUT SNCR A& 20013 89l 13579 A
AHAL, 20023 290 25719 AAHYTE A|2H
o A% APL 1, 337 2000 9¥el, 2371E
2002 3¢ BHHUT olF AAE A A
A =3 U3, Pantel] o} owg FE glo] A
= NOx Controlg 33 lth.

ol

_\ﬁr—{or

_1}')«

(Ch =Al ZH ©7|E 2Z2E (Municipal
Solid Waste Combustors)

NOxOUT SNCR #AA & W3] LA IA #H7/E
a72ge 2 RHA At tRE e MSWCe &7t
2 (incinerators)— 2% =<t #3838 (hazardous
compounds) 8] 94AE B+ $SHS0CHTE & 2%
A Flue GasE FA37] 98 AA = Atk Fuel Tech

o 93} ZAME EE MSWSELS Combustion
Zone®] ZT-olA 1000CoIA 1050C Abele] 2Eg
Atk 189 Flue Gas 2%+ First Passe] 7]
oA tE 850-900C=E ZFA gtk o] 3 Post
Combustion Zone®j 4] 2383 ¢ Residence Time2 2%
oA 3% Atolo|th, BIW S| W, Residence Times -
g2E] BYadAE 900ColA]l 1200CAIe1d B 02

% Bt} ¢ #th Post Combustion Zone®] First Pass
ANA L% 9 Residence Timed £& AT &
NOx Reduc’uon»} Chemical UtilizationS HoE ),

FEEE 2y tEA, MSWCH A Y
Combustion 742 ThYF AEZRA wFo] w7
Lk-iasias iﬂﬂ%ﬁy Heating value®} Z4 TFF
(Nitrogen Content)S &g 4 3,
(Moisture Content)< AlZ&wity 2|3 ¥4
el fstty H71E AGE(@it) Y oHEd &
H7IEEE AZ dgHe 7853 2
Eig=2

A+9] (Industrial). 7}4 (Household) 18X AA
(Construction)# 22 #7188 <92 3 I8 2
IAE BT W & 9% £ EE olge
89152 Post Combustion Zoneol|A4] 100Co]2e] #H
B Fluctuations) = AAHZ el MSWCY 724 ol
oA 2= g 50ppmeol/de] 7] NOx WFE&
dod & qrh

Furnace Temperatureo] 7]1Z 3% SNCR AX] Ao
NOxOUT #Ax¢} AFste Bt Al E T4 st
A Flue gas temperature® %43 3 L,EJ%
(optical pyrometer) & Al2®Z FE3t3, Pyrometer
Signal®} Steam Flowratet Chemical injection rate2}
Injection locationg A o18+7] ¢ 8k Feed-Forward signal
2 ALEHUT o224 15ppmE Tt #& NH3 slipell A
2 75% 2 NOx Reductions A7 Th

NOxOUT SNCRAA+= 100T/DHH 250T/D7FA]
o MSW A g WA 1090 o] 4
MSWCq| A=At EF NOx contrdl levels 12%
9] 02914 Baseline 200ppm<] NOx®l| A1 50ppmo] &F2
Aot E Hof it AT AA A NOx
Baselines YA O =2 140~160ppmAte] el 4] Ay =]
Atk (E e FFY MSWHE EFo|th 2

F

= Ao

4 rulm

< 2> NOxXOUT Process on MWCs in Korea

Size NOx Reduction Ammonia Slip Installed Date
MokDong MSW Plant 150 TPD 70% <10 ppm 1995
Kwang Myung MSW Plant 2 x 150 TPD 0% {10 ppm 1998
Pyung Chon MSW Plant 200 TPD 70% <10 ppm 1998
Ansan MSW Plant 2 x 200 TPD 5% {10 ppm 2000
Taian MSW Plant 50 TPD 75% <20 ppm 2003
Mapo MSW Plant 2 x 250 TPD 5% 15 ppm 2004
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NOx Reductiong ©]F7] $&4, (3)Three levels®]
Inection®} F2=A <} A 4 AR Aoy
o] hF-E9] Plante] A& MAAHUG H534 H=
MSWCs= NOxOUT SNCRAAE Retrofit 17, &
g, SHY wtz, 9 HE Plantdls G o
27127} AHE EAE BES A9 BE Au)

B
oA A& ek

rir OiN

(2} Cement Kilns

Cement Kiln®| 41 ¢] NOx(nitrogen oxide) A k& (
9 6yl Holx ClinkerE A7 98 229
39 wFol kinC ZHE B2 % Thermal NOx7}
2 At} Precalcineroll A tHth9] heat inputo] o] %
A= dH9 kindME I & &71 ool
o}, Cement PlantollA9] thf-& z
oA e ARAot A i (nitrogen)7F AbshEH
°]A& Thermal NOxz} £2]3, o] £d&
A7, H7HE <l NOx+= 989 Nitrogen-Bound Raw
Mix 59 Fue NOx#Y Eg& ZozZHE FAs
t}. Fuel NOxE 9859 Raw MixolA A4 g4 &
BHE-(Nitrogen-Containing  Compounds) 9]  Concentration

o @23l

<18 6> Heat Requiremenis of a Preheater/
Precalciner Cement Processing System.

&

we T
Sintesing

Trargition /

Chaturing

1 waa—T

Delydratio]
1200 T

o2 T
y A Hliriag

CaC0; > Callree lhite

1050 =

Tempersture| *C}
!

Grinding

v

Cament Muteridd Proceszing Time”

dAAQ Y && cement A AR (manufacturing
process) & kiln, Multi-cyclone Preheaters 123
Calciner vesselS %3313 ¢th Kin¢ Hot End9
Clinker coder2HE8 U 0¥ ZAHE F7]= Tertiary
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Hot Air duct paralleld] ¢j8} Kin®Z ©]%F Combustion
air? AFE-F T} Preheater/precalciner A= AA ] 4
5 87Y 6% 2 U B2 ¥ "9 H,
Raw Mix7} Kinell Eo{7}71 Aol CalcmatlonsA 80-
N%E BT T T B gt Jles BgAEs)
I At} Cement Planto]A] NOx 24 # A AHE 38
Alols AME Az Zx¢ Agd o8 vds &
AE W 2818 B

oMultiple heat$} Fuel sources® ZH&E WA=
Multi-staged Heat Processing®} Combustion

ORaw MixA 5|49 =2 o]d(High diversity
in the constituents of raw materials)

oNZE A SR FE R U 3
(Various cycles of concentration buildup in various
parts of the systems)

o0 Counter-current gas$} solids flowse} &2+ 9] of
2 AL 9 raw mix$} clinkerol| A gaseous A E-©

release)

S E, HEE FYAUNESY w77k 2
HAEE 1997¢ 69 APHATE FHE HAE
AXE o]L, 50% ureaZs AFE3}o] calciner® rising
ductQtell 71&¢] patsE 53 FUHAh NOx+= o
2 08 NSROllA 30%Z 2|2 18 NSRA 45%=2
oA o] Test® 53| 40%-50%9 #ae 10
¢] NSRoA ©]HA ¢ UEF Designol 7Hse<
=S, 13%9] 0214 350ppm¢l 713 £7E
Agt 750l olHA 4 SISdTh Cement Plantol 4]
+ Injection port locationst key process parameter©]
t} Coal combustion®] T30l ZApzt& el H ko]
rising Calciner7} 71941, ©] Y9 (zone)& I8k
chemical injection® NOx Z+HAd] dojA] 347 o)
Calciner?] A&5% Ao e 7159 portsell A 7}
z} wo 7hAZ po]ZEg A port location2 A 3H=
kS E B ¥ (limited reagent distribution)& 1tk ©]
#8 Port Testy CFD Edo] w}& A HAE
Z Z 1% (Detailed test program)< Y3 NOx
Reductioni% gAMS QA FH E]i’i\:} ]—?— 2003
W 3 2000d9l AFAA) U BANRE, HA



<I 3> NOXOUT Application Situation of Three Cement Kiln Systems.

Kiln A Kiln B Kiln C
Production, m.t./day 2200 3200 5000
Flue Gas Flowrate, Nm3/hr 204000 458400 360400
Heat Ratio, Kiln:Caliner (%) 55 1 45 37 163 40 1 60
Heat Input to Kiln (Kcal/hr) 4.5 x 107 4.3 x 107 6.8 x 107
Heat Input to Calciner (Keal/hr) 3.6 x 107 6.5 x 107 10.2 x 107
NOx Baseline, ppmd 10%02 480 590 344
Controlled NOx, ppmd 10%02 260 325 260
% NOx Reduction 46% 45% 24%
Normalized Stoichiometric Ratio 1.4 1.3 0.7
NH3 Slip, ppmd 10%02 15 15 15
CO at Kiln Exit, % 0.06 0.01 negligible

<H 4> Achieved SNCR Performance

Kiln A Kiin B
Performance Test 1 I
Cement Production, m.t./day 2170 2170 3302
NOx Baseline, ppmd 10%02 412 389 525
Controlled NOx, ppmd 10%02 203 185 284
% NOx Reduction 1% 52% 46% -
Normalized Stoichiometric Ratio (NSR) 1.30 1.80 1.27
NHs Slip, ppmd 10%02 5 (5 (5
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