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A Study for Optimal Design of the AIG to Improve the Performance
of DeNOx Facilities Installed in Combined Cycle Plant
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ABSTRACT: A Study on the optimal design of the AIG(Ammonia Injection Grid) to improve
the performance of DeNOx facilities in the HRSG(Heat Recovery Steam Generator) was
performed using the CFD analysis. On the basis of the flow analysis results in the case that
the AIG in the HRSG was not installed, the numerical analyses according to the positions of
AIG, injection angles of nozzle and the control of ammonia injection quantity were carried out.
The standard deviation according to factors was calculated for quantitative comparison. As
the results, the AIG in the HRSG should be installed in the position that the uniform flow
field shows through the exact flow analysis in the previous of the AIG design and in-
stallation. In the case the AIG has already been installed and non uniform flow distribution
shows, it is recommended that flow correction device or KoNOx catalyst should be used.
Otherwise, the control of ammonia injection angle or the ammonia injection quantity using the
velocity profile analysis is demanded to accomplish the optimal performance.

Key words: Ammonia injection grid(¢tE ol ¢ 23 =) DeNOx facilities(24d44]), CFD
analysis(A2H-A 9 & ]4), Optimal design(& 24 7))

* Corresponding author
Tel.: +82-31-289-4293; fax: +82-31-289~4991
E-mail address: kkc@Xkopec.co.kr

811
(o] = =
4g A% FrY F9
ko] A% AT
& F F, 9 F &
st 7] AAE A E e
F3ist 2R atguel 99 #Fed % AH
A o3 A7 FAHoR B datol Hu
At wEtd IWeHdez &4 A Fshet ¢
A W& 7hee FACE At gls Ao
&7k div] ede AR A% dule
Fol 2d4u e d4aAA B gl A
SE AaisEs Hgste Aduols, 97)A
2R (NO)E 7] e d@olMe dibae
Z NO$ NO2 9fuat? Fuig A% 2



812 AR
AEEL AR B NG A 3zl 2747
F FEoz 4AHA Jon, 01097 HE A
Aol drledgd WEdgriEe dEASsa

HH%M@_% ARsHEy] 9E WS AREY A
99 stz Yeb® oA A

A ol Jle #4wA #AH He
FEgo g Uit AU g HAH ZAEA 9
FHAED WE9 Hase Hdue FAs o
2539l % A7 H AT

g2 oz e Mg Zv) 99 (selective

catalytic reductions, SCR)3 A= 4 v]&n] g9
M (selective non-catalytic reduction, SNCR) %
o] glon. Mulule Mdz vZFZu g#do]
A 295} ¥hgo] kA HA Ry &Y B
Hol "olxunz wE FAE UFAFZ s
A d94 Eof Ed3S AMEsE Aol U
Holt} 4 ol BYAZ NH;E thA oo
A7 AgE 55 AMESE TAE AgED 9
]:]_(6)

gutx oz SCR Aulg 4
=275 wet F9En, SCR A%

x] °Z—]Z7—]—‘é—i.‘:

A
1:]-.(8’9)
R olel HjZ|ZlA el EF AE ¢
71EY dutEel HHEZE EdEdAe g
Yol w=RX9 #dgE 93 AIG Fdd Xé
el A (static mixer)E& AAIFAY ZujE 3
fredds FXNEZA QU H (guide vane)
Hh S o] A ksl o] g} 10D E}E}’ﬂ
Age F5 TdIEE o[F7] A= SCRo|
AREHE HEUY f%53F Yol ot
a2y SCRe) AAEHE d4 ZAEQ)
FINA Agor <l 1 o] Awd B
at7] ol At 2% YHoerE ErMEd)
H O digtez A AAHAYEHCFD, computa-

mlo 2
oft r:i

R

E

“
HEE

tional fluid dynamics)el 9% uhdo] =5 o]
%q_ (12-15)
az iH%ﬂéugﬁ%ﬂém°@hh%¢$

ot

CEET

Iz

s

O
=N
3wt

gl

8733 o dizled WA Adule fggk
Zol 4 2 Aojrie AA4Y R E 9
=2 Zusior & HAHHA 8Aa7)&] HAUAT
E Ay e Bgsty d34 2Ydei(heat re-
covery steam generator, HRSG)W €2X3u] SCR
A9 HH A 2 AT FA4E BFET A%

R Yol 9 ¥ =(ammonia injection grid, AIG)
9 #% HAAgE T 77 FAHNLH, o
2 93 A2A4A 93 computational fluid dy-

namics, CFD) 3|4 Wo] o] &5t}
2. s AU

21 M2

0

2 dFdME 2 B3 FRE 33 HRS
AxHN A EEELE JAsa 4F

gl 27 2 A g9 AR 2AZ 2834
o} Fig. 1& £ 479 A g 2E=2
¢ $33d HRSGY 7igF=oltl HRSG 9
ERZ §48 w7)7t2(flue gas)e ¥
AW Z 6me HRSG % "HEUd %
o Felo A dwgdrign dugs A
% HzHoz dAE(stack)S Ed) dr|goz ““}
A UztA 9. ol &dAA X9 SCR ¥

oy
o

=

H o of

LP ECON.
LP EVAP.\
« HP HTECON. / IP ECON, /LP SH/HP

HP HT ECON /IP SH\ \

VAP \\\\ >

HP
HP HT SH / HP 1T SH / HP LT SH

* high pressure
w * intermediate pressure
P : iow pressure
+ hig temperature
+ low temperatwe
¢ superheater
¢ evaporator
‘ economizer

Fig. 1 Schematic for analysis model.
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Fig. 2 DeNOx facilities system configuration.

+ & F¥& HP, IP 183 LP
o] Ik F7lelul gk gA Evj(catalyst)e] &

43 25(300C olhHE A9l HP Sdto] A

A== Aol Awtdelr), Iy SCR w272

HP Foe] AX& H9 s2%o gojyEs

Ao} Fzke] FAadte WEE TS NOx AAE

S 24 28 F£& 9tk od AfdE 170 T
-1_‘%_ og B

T SCR #8718 A S

URUelE BAMA A= AIGE SCR #X Ad
o A=A H9, AIGE $33 w7t E AIG
£ B3 2xbd gRVelst A% F SCR W
719 EmF< SHIHEA Fig 29 22 s s
T dad 252 #9499

kAl o 2

@ @ EwE3 gt SCR WE7] AweA
o #E¥F AXE AN A5 AAAE
WS Fad WMol

Yol ¢ nej=9) HAAA Lt #F A7 813

Anty wEWA A ¥ AGGEdE AT B
S0 AL A1) o] tlF3Hconvection term),

)

a3} (diffusion term) 2 A4 F(source term)S
2 o)Fojz Fe & Jed 5 9t

o _ 99

9x; (pui(b) B ax;\ o, )+ S¢ W

23 o34 A

E odFo A HRSGU Y #79 e #d
7] (superheater), A4 7] (reheater), & & 7](econo-
mizer) 59 Fugr|= thFA wid(porous me-
dia)® g sttt

AxH g AAA FA dLe 57 UA
219l A& (momentum source term)oZ AT
9o, 2(2)eh 2ol A g E&dF(vis-
cous loss term)¥} ¥/de] €% <4 & (inertial loss
term)®] o= o]FojxiTh

3 3

1
S=Vp= Y, Duu;+ M Oijipuj lu; 1 (D)
= i=1

g7 8 $5F WA 72 WIEx, v or
ol W3 AEFE veEdd. 283 DY Ce
Zyzy A A3 A &A= (viscous resistance coefficient)
o} 43 %) & A 4= (inertial resistance coefficient)©]
ot olEl e A Ate] trEA G
ot & 7k 8} #(pressure drop)S ZAAIA FHH, 2
()3} Zo] Z+ Alcellol A2 FAe] &Xof HF
3t el RS 4 4 Y

24 ZA =T

Table 1= #E7], A47] € A&7 59 4
wEANE dF Ay, gHEL L o]
.]

ex 23
e AAREEA, 93 M4z AUe 9w
875 o #% AYAFE 2 AP 0@

Az 2AZE )9}

Fig. 3& AAdAEd w2 [ s=38&
A& =dgd dRYeol FYadesE Yeha
Atk AIGe #HFH x AAL Hs& 49 A
o] AIGZ7} Rd#gE e, AX YAe JFHE
2 Ad g8 HEY F, TGS LIIHP ev-



814 4BE - uug -

Table 1 Pressure and temperature conditions

Pressure Drop, 30
mmH;O

Inlet Temp. C | 531 464 314 271
Oulet Temp. T| 464 314 271 232

69 32 27

Volume m* | 397 | 412 | 515 | 412

Prei;fgﬁg"p’ 2 u | 25
Inlet Temp. C 232 208 183
Oulet Temp. C 208 183 105

Volume m’ 509 418 | 509

Fig 3. AIG modeling and positions.
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