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Abstract: To solve the problems of uneven distribution of NOy concentration at the outlet and excessive ammonia
escape in the actual SCR operation of power plants, the SCR DeNOy reactor was simulated numerically and a new
ammonia injection optimization method for dual control of ammonia slip and nitrogen oxides emission was
proposed. Taking the SCR DeNOy system of a 660 MW unit as an example, a numerical model of visual flow field
and DeNOy reaction was established, and the change of the partitioned outlet NOy concentration, ammonia slip and
partitioned DeNOy efficiency under different total ammonia nitrogen ratios were analyzed and compared. The results
show that the relationship between partitioned DeNOy efficiency, outlet NOy and ammonia concentration, with the
partitioned ammonia-nitrogen ratio is a two-parts linear relation separated by an inflection point, and the inflection
point occurs when partitioned ammonia-nitrogen ratio is about 1.15. On this basis, the present study proposes a new
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optimization method for ammonia/nitrogen dual control optimization based on the combination of piecewise fitting
function and optimization matrix equation. It is predicted that the 660 MW unit by using 5 zones and 42 nozzles for
ammonia injection regulation, and the optimized total ammonia injection volume will decrease by 7.2% at the best
compared with the uniform ammonia injection working condition. Relative standard deviation of outlet NOy
concentration and ammonia slip volume will decrease to 9.4% and 4.2% respectively, and the outlet uniformity will
be significantly improved, and there is no locally over DeNOy phenomenon.
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DU ZRHE FRIE T NOK i Bk FE A b i AR
PrHERC. B 7 AT, I NO 5 B R ARt
1 2 AL AL T EE R 70% N B& 2 5 43 X U 36%,
HRZEE 42 AR AL JE A bR e 22k F 9%,
7R S B Y W A R ER (Y SR EVE S Tl
M 8 bR IAF D HU A = BT LAE HE, 5 43 X R
42 WEHERR AL 45 = B R AR kiR bR X
B, AT AR v O 2 A TSR 1K) 38% B4 ZE 4%,
AR R . AT, SRA LA O NO Bk
FEIELRHEBCN B FRIY 42 DNBERESRAL T8, R IX
H TR NO 5 82094 AR S 8 36 A AR 40 B8 4 AT 24
5], PRIUE NOW i B IR B 4ERFAES5E 40 mg/m3 [RIES
H O ZRR AT BOR D E 2.0 ul/L, L NOL HE
JHCEESR AR Rz ki “Bhn” i X .
2.4 RREIFEMAL T ER T b

K H 2 PR A s s Ak 7 VR A T R
AR AT SRS R b, SR WK 1.

F 1 MUTFEERRT b
Tab.1 Comparison of simulation results of optimization methods

TH oAk R 2 BT 5 4 X JE kAl 42 /N R 2R tRAE
T 2% 94.3 88.0 88.0
5 MR/ (kg hL) 117.6 108.9 109.1
FIRARFRS B/ (WL L) 2.7 2.0 2.0
H 1 NO it E i FE/(mg ) 19.0 40.1 40.4
PNEE==1=4 1.1 1.0 1.0
1 NOWAH XTI 22/% 69.8 36.5 9.4
H VS IR AR X R 22/% 38.4 6.9 42
N P AR X 22/% 5.6 49 14

HJ " SCR R4 23k NO it bR 1A 31 80%LA I,
H I NOy i R IKZAKT 50 mg/m®, &b AR5
AL 3.0 uL/Lo A SC LABEAR (P b 2SR H 18K
T NOx i E IR EEF] NH3 A4 FR 73 B b i 22 71N
T 10%, tH 1 NO it # K FZ (KT 40 mg/m® EA & NH3
WIRAAFR S BULT 2.5 pL/L. WEEAMAL I RERT, my
FUSEA 118kgh, ZA A 1.1, J& Tmaid 2
B, AR IAE] 94%, Hi LT NOK IR B N
19 mg/m® , A REIRAFA > Bk T BB N 2.7 pL/L.
SR LA T NOy s B {E N 40 mg/m® RZRHE
N B bR 42 WAL T, ST S, SCR
Jii 2R GL S R BA RR Tl 88%, fEmgii /L L) MiAN &
GHEATER, MR E M 118 kg/h FKZE 109 kg/h,
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T 9kglhe FEMLALAER /N £ 4000 h 1H5,
RHEW Y E AR 36t, TR WML 15 ot Ol
FAMkie 4250 Joit i) B8, [N, SCR sl &
ST NOy S Bk B A 306 3% 4 FR 00 %5023 il A
40 mg/m® A1 2.0 uL/L, 3573 2 T R HETBR P PR 2EK,
HH T NOy 5 5 B g 16 i A4 B 3 B0 AR G b
WM Z 3 9 TR 9.4%M 4.2%, HAHs, A
FEAE R IR R LS o
25 RERIATIRSAE

BV VR RT3 AU R AR NIRRT 90,
WP EVE DY 0~100. KRzl TR 42 /Mg
WEDLAL G w5 AW I XL, 32
J& 42 AR EIT R EARHE W& 2. B 2 1]




%11 3

AT 55 SCRMH AN R G AE X H ik 157

UL, MXT T UREERT 42 AN RN, /1] A4-3
FEWNTE 28.6, BIHZIRIT T AR/ 61.4, &

7 Al4-1 FFEMRIFEE N 9.8, BNZEIT &K
FE 99.8.

& 2 BIEAEHE 42 NIRRT E HEAHE
Tab.2 Relative value of opening adjustment of 42 ammonia injection valves of ammonia injection grid

W5 R 4 5 Al-1 Al-2 Al-3 A2-1 A2-2 A2-3 A3-1 A3-2 A3-3
VAREAE Y -10.0 0.3 -10.8 9.3 5.2 -19.4 6.2 72 -255
55 IR A4-1 A4-2 A4-3 A5-1 A5-2 A5-3 A6-1 AB-2 AB-3
VAREAE Y 4.1 -6.2 -28.6 -34 -1.7 -26.8 3.2 1.1 -24.3
W5 R 4 5 A7-1 A7-2 A7-3 A8-1 A8-2 A8-3 A9-1 A9-2 A9-3
FE A -33 34 -21.7 -1.2 5.4 -19.6 2.7 1.2 -14.1
W5 R 4 5 A10-1 A10-2 A10-3 All-1 All1-2 Al1-3 Al2-1 Al12-2 Al12-3
T B VR AE 6.4 -55 -9.0 0.6 -12.3 -5.0 -76 -10.3 28
5 52 I 4 5 Al3-1 Al13-2 Al3-3 Al4-1 Al4-2 Al4-3
TR HEAE -3.2 -2.8 0.8 9.8 49 0.8
. RGRIAIACL]. FFREOR, 2022, 28(6): 159-167.
3% it HUANG Jun, LI Xinglei, RUAN Bin, et al. Research

BEREH A HL) T SE PR SIS AT I B A LR R
it & 0 NOy IR & 43 A A 35 DA S S kit 3
AR S, ALK 660 MW HLZL SCR it AH
RG], R P BUE R SRIE 55 771553647 T SCR il
ARG AT, T IR T — R &=
(s = AR T

1 3& 4 1)id S E n] LA SCR LN 2 4t
I NO R EIWREE, T 2 RAFER, Al —x
M ARG G, B0 S B R 3 A IS PRI S 7
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PRI 25 43 X 2 A NOx LB IR ERT NH3 #5574
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