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Optimization design of the flue of SCR denitrification systems
for the sintering machine in ironworks

CHEN Haiwen, XIAO Xu", HUANG Jiayun
( Wuhan LongKing Environmental Protection Technology Co., Lid., Wuhan 430205, China)
Abstract : The SCR denitration system of sintering machines in ironworks has the characteristics of high
flue gas temperature and large flue section size. The structural design method of denitration flue was an-
alyzed. The design of irregular parts such as elbows and stepped pipelines was optimized. The analysis
shows that, for the design of irregular parts in denitration flue with small section area,when the center
distance calculated by reinforcement ribs was taken as the maximum distance, the reinforcement ribs
will be arranged reasonably and the material can be saved. The truss—type inner support structure can
increase the section area of flue gas flow and enhance the support stability. For the flue with strong neg-
ative pressure, it is necessary to install a deflector to distribute the air flow evenly. From the aesthetic
point of view,the reinforcement ribs and inner strut are suggested to be arranged along the track of the

deflector. For the flue with large section area, the transverse reinforcement ribs and longitudinal rein-

forcement ribs should be combined and the reinforcement rib specification should be reduced.
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Fig.1 Process flow diagram of SCR denitrification system

1.3 HEER

ARYEHA A 7 B R B A5 240, AR AR R e BNk 1 P

x1 HEEEE
Table 1 Flue selection table
I A S/ (m? - hh) J£71/Pa L/ C JH3E B ( FEX 7 ) /m THTHE/ (m - s7")
Bz 2 R 1T 1201 542 -4 500 80 4.000 4.80 17.38
GGH # 1 4fiE 1204 375 -4 750 80 4.855 11.14 6.19
SCR A 1 4HiE 1 205 253 -5 725 320 2.800 12.06 9.91
SCR 1 F 4 i 1215236 -7 500 320 5.100 11.14 5.94
GGH i i 1217 859 -8 475 105 4.855 11.14 6.25
HE WAL 11 0 3 1227 214 -8 550 105 4.855 4.73 14.84
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21 BAFHOMmE m, o AR A BR A 2 v, BRI 5 B2 1/6 A 5 1t
ATAS B A5 1 TR R GOH, & it — ESEE I 0.8 mip, WEUR B EE kN/m®, TR
A K 8 A A2 S | e TSI e 10 kN/m? B I BURBTE Y 8 kPa,
ST, 25 %40 ) T A 0 0 ) 0 (2) 3ttt Wk R kPas B, 7 7 BE A i

S AN H AR 56 4 m, 5 4.8 m HIKHUE 6 RURRE B, = 1050 MBI B, 1
mm B Q235B, ¥ B A1 125 MPa, BRI (A juu, 0 KU B HEAS L A, 2528 K 1.39; W,

200 kN/mm’ ; BETFHE 77 IE & 8 kPa, fiJk 5 kPa; WA RKE 0.4 kKN/m?,
PRIRASE 100 kg/m’ , JRIRJEEE 100 mm, MRS (3) R, S, BB, kPasu BT 4 Hi &
JE 0.5 mm, PRAT 2 0.14 kPao SN 2R S 4% B, RIS B 1,058, AT IR, 0.35 kN/
FFRIAS 1 JE AT T 2 5 L= (1) ~5K(3) . m? B ISR N 0.35 kPa,
qy = hF - p; (1) G RN 2 R,
W.=8B, wn, wr, W, (2)
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Table 2 Calculation table of reinforcement ribs

B — VR GE=4 S NE= IERITYCE=Y TR A 8% 3k THE AR
X%/ mm i qo/kPa q,/kPa q,/kPa q5/kPa q4/kPa qs/kPa > q/kPa
100 8.0 -0.74 -0.14 0 -0.39 -0.35 6.39
Ttk 100 -5.0 -0.74 -0.14 0 -0.39 -0.35 -6.61
100 8.0 0 0 0 0.44 0 8.44
100 8.0 0 0 0 -0.28 0 7.72
4 800x4 000
fiu A 100 -5.0 0 0 0 -0.44 0 —-5.44
100 -5.0 0 0 0 0.28 0 -4.72
100 8.0 0.74 0.14 8.00 -0.39 0 16.49
JEEHR 100 -5.0 0.74 0.14 8.00 -0.39 0 3.49
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Fig.2 Conventional design of elbow
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Fig.3 Optimal design of elbow
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Table 3 Technical and economic analysis

of two kinds of Structures

FRFEMH B WRE/m AR /m E AR/ T
HEAR 8 161.3 134.3 499.5
Jiid 8- 80x 88 25.2 16.2 225.0
5 DT6x4 77.4 82.9 -165.0
Ptk 4%/ 70 / / 559.5
F4 FMEHRE N E REE ST

Table 4 Analysis of strength,stiffness and

vibration span of two kinds of structures

VAN SREEEE R /m WIEEE/m IR /m

Tl 81.19 2.81 3.78
98.82 2.87 3.78

A%[‘].L}'L.L ]‘“
LR 107.29 3.01 3.78
AR 123.03 3.11 3.78
Tiidx 92.33 2.81 3.78
103.66 3.06 3.78

et il
fifeizit Bk 110.53 3.16 3.78
i 132.63 3.11 3.78
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Fig.4 GGH inlet deflector diagram
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Fig.5 GGH outlet flue diagram
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Fig.6 Elbow with guide plate
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Fig.7 Inlet flue diagram of booster fan

4718 X4 843(1N)

B8 WERHANOSREIRE
Fig.8 Guide plate diagram of booster fan inlet
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