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4NO + 4NH; + 0, — 4N, + 6H,0 F i (2)

6NO, + 8NH; — 7N, + 12H,0 rAEN (3)
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p, —WURLAR
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N, =k (C -C.) (9)
X

ke, — & Z AL, ms;

C,,— IR 75 1 BVRE  kmol/m?;

C, . — S AHZE S 1§ BYHREE  kmol/m?,
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i
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S, — At R
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R, — /RS 1, )/ (kmol - K) .
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5, B HOTCR I — Bl XAk =X B BRBE S D7 REak 22 R HT 1070, oAt 75 e AR 25 B R T 107 A5 e sl o

AT E RIS
x1 WHESBRREBRRSH
i H ol
TR kw 9 960
5 frpm 127
HESUE S1/MPa 0.23
A FHAGHE/ (mes™) 27.4
JRA i/ (kg - s™) 23.9
ML/ C 456
NO, #¢J%/(g-kWh™) 13
NO,/NO,/% 5
SO, ¢ /ppm 600
SOs ¥ 8 /ppm 50
PRETE IR % 40
PREWWIREC 20
W AR/ (m-s) 35
3 FEROW
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5, AR R R WG L F 2 A S A B RO B R AR AL, £ Sk R g T A, Wi L
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SZERANEE 5 PR BT LA H B SR 2 i Bl U B9340, Y55 AL RLAR /N T2 60 pm B AL A
M 2L C AR T 5%, Al BT ESR (C, <5%) 5 ME AR RAR R T2 130 wm IF, JEALHA LK
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D=25pm

D =105 pm

D =155 um

6 AEHET BRI B E

(a)D =25 pm(C, =8.18%) ;(b)D = 105 um(C, = 1.61%) ;(c)D = 155 pm(C, = 15.49%)
E7 ARNEHEAFINOBESKRESHZE
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AT 2224 20 °C; 5 FAAE D = 105 pum B, JREGH S M RSS2 K 0 i), B 2RI A
MR 222970 6 °CL i R BT EOR (25 <10 °C) 5 MRS RLARGRSEE A, 4b T 0 o7 B A BICHABIR R “ PR 4P " R
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T WG A B (o) A BB IR RIS AL)E , SRS RS T8 AR AV D, PRUE S5 T T 78 0 S A i, 4
ff e T L S, SRR A o AR ISE TWGERAE D = 75 pm F1 D = 105 pum, B B 250k
30°.60°.90° 120°F1 150°} , IR ZE 15 W 55 A B K o3 Je T L AR AR A T i o A 1 O

L9 AT LUE Y W RAE D = 105 wm B, MR B o KT 60° AR A DT 20 B2 C {8/
F 5%, MW o = 120°0F, &K C (/N LRI D QW E DA 55 o SRR D = 75 pm
i, 24 o < 90°HT, f1 IR RL AR AT /N, S, P 1 /N A il )32 B R AN TR 43, Y0 B Hh A R
O, LA IR EE € > 5% , ZWRBE DA AR 5] o = 120°0F, 20K C (HIR BN, & oA
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HRT LU Y B AR R R RS TR A5 B B TR /)N o MBS A B /INE R 2 A v A AR v ] R A
BN RR TR/, J0 IR A 2 o O B VR AR, 4 A1 B R IR AR R A3 i), RO IR A 18 18 2%
RN, 24 a = 30°HT, Uk G B KSR R INHIET A ) 0.38 s 5 BE 5 M5 A 8B 4 K, S5 Ak 0k S5 00 A< 3R & B
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K11 R ERiAE D = 75 wm Bl D = 105 wm , AS [R5 B 55 A0 457 B3 B [l 1] o DT e LA
B YA o < 12000, PIFURLAR (5% ) ()40 Bl 25 Mot G 71 P85 188 K 5% R eF ) S /N , ELAH ) s 55 32
i5F,D = 105 pwm MRS R RIS T D = 75 pom W45 BA IS 1], P 35052 B Bsf ] 22 Bl o R 2 S O sl N, 3
TR R R A 5 /NI S A B YT 2 AR e R T O B YRR S R S TS, SR AT 2% R o
e 2 Z I TR D = 105 wm I R 57 B AT BE S 5 24 o = 120081 @ = 150°H, IRORAR 1445 B i 1]
FEARAHE, 294 0.2 s, UEBHZEMT S A B R T — 8 M BE B Y0 -5 00 ST LSS i Y0 ] Bl A% 3 e R
THZER S E TG, T ATER AR A 22 AN AR KA, 28 K 43 st TR 3T Al — 3

040 ¢
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E
e
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0201
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MR 3Z B S FEAR SC 3.2 7 5ERH L B0 “ X" RIESTR A4, SR R RLAE T S ge A DAL L i
G A AT TR TR A R A 12 R

M 12 FTUE S E S M, BInESIR A E AR IR C (5 2R A8 B I () “u” #1143
A, SRR D AT 25 wm~165 pum JEE NS, 2R E C EHEV/NT 5% A0 L TR EIR A A0 WK E C
(B HBA AN R AR BE (RS s B MR AR T B N, KB CEHINT 7% JRARCRI .,

mE 13 PR, % BESIRAREE, 0 REAFA O & S5HRGHCR B E 1T, F R sk 5
60.2% , kit D > 145 wm B, 2R EE S A NI, #id 70% . WEBEESTRA &, I im s s, (=
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D =20 pm

D =105 pm

D =155 pm
B 14 BESIREE SRR EH R B TS 5B i E E

B EBSIR A BA B TR A FER SRR A ECR L& m T HHZEER , S BURE N R 5
The A 15 s, I B ASIR GG R G MERE N 1 025 Pa, #H H G TR A 25 820 Pa & EFE, T
205 Pa, BENN T RGHEFRE

(a) TSR (b)) B AR
B 15 SCREMEZMER

4 i

AR S I 6 FEIASE AL SCR AN R G0 @A, SR A CFD 5 b A BB T4, A4k T SCR Al R 4
S5R WSO T S5 AR IS A B RN RS TR A A & R A s, S T

(1) 7E SCR LA 22 GoMRE F1S N #4543 A8 S T AR A3 43 A A, WAf b T A AR A AR
T A ER A AR AL = A PR RO S ST IR A AL TS ARIE

(2) Wil 5 55 AL IR R AR P 388 K, YT DA 5% B B (R K s AN [RDREAR BHEEAR A A C (1 23 B
U, b /INal R AR R AR T2 oA, S ARk 105 m B, 20k C (BN, H1.61%.

(3) MRS A o < 120005, Fifi 5 Mt 555 £ 52 A9 38 K, S0 100 45 B st [ 4 0L 5 XMt B A B o = 12001
o = 150°H}, R 152 B4 B[R] SEASAR ], 298 0.2 s, 111 @ = 12000, 20k FE i Fe 4 4]

(4) B IR A 2R RENS 5 4 i 25 b VTR 5 MR A A, 406 IR 3 V80 0 e L SR R I, $R R RS
IS ATRARCR R A SRR 60.2% , (H 2 B T M P 458 1o A9 08007 8 AT A #e RO BHLZEVE T L 1
SCR Al 2 G0 i R4 T 205 Pa.
5 HFRiE

KBRS AL A= 1 R A A ™ B S Y KA RN IR . SRR A A JE i AR ELAT TS AL
AR S AR SRS © B AN R AL R 1) FE BEBOR Z — TR SN T8 012 CFD kAR

(€)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



55 2 1) SRALAE, ARTGEL, B, S5 I FEHL SCR A CFD YR Bt ik 25

N SCR JBifEHE AR EZFE T BOBOREZ MR ] . ASCRAMEAR EAL SCR Bl RGBT R, R
TSl 177 CFD BUEBALR Tk , B T 1 500 RS IE ) AN R ZEO A ARSI LB R SE i 7 15
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¥, AR PR BV 55 Ak A B e S5 AL RIARVCIIC SCR. BN 2 o285 K BE NS 5 25 WOt B0 i 2R S0 20k 1 50 43
v, ASR i I AH 80 ELRE IR R GERHL T , IR 315 BEIRCHEAY RAFRCR .
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CFD Flow Field Simulation and Design Optimization of

the SCR Denitration for a Ship’s Main Engine
ZHANG Cheng—jian"? YU Hong-min"? ZHAO Jian', HE Jing-ying', WU Wei-hong"*, LIU Shao—jun’
(1. Institute of Atmosphere, Zhejiang University Energy Engineering Design and Research Institute Co., Lid,
Hangzhou 310027, China;
2. Research and Development Center, Lantian Environmental Protection Facilities Engineering Co., Ltd,
Hangzhou 310012, China;
3. State Key Laboratory of Clean Energy Utilization, Zhejiang University, Hangzhou 310027, China)

Abstract: Based on a ship’s main engine SCR denitration system, a CFD method is used to conduct flow
field simulation research and structural optimization design. Firstly, the system structure is optimized by arranging
baffles and gas distribution plates in the flue and reactor. Secondly, the effects of droplet atomization average
particle size D and spray angle o on the ammonia concentration at the catalyst inlet were studied respectively.
The results show that the smaller the droplet average particle size and the larger the spray angle, the shorter the
droplet residence time. Finally, the effect of the static mixer on ammonia concentration distribution was studied,
and the results show that the static mixer could significantly improve the mixing efficiency of ammonia and flue
gas, with an average value of 60.2%.
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