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Optimization on structural parameters of diesel SCR catalytic reactor
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Abstract

ing to the differences of diesel engine displacement, the urea-selective catalytic reactor can be divided into four

The optimal design method of structural parameters for diesel urea-SCR was proposed. Accord-

subclasses. Taking high conversion ratio of NO_ and small pressure loss as the optimization goal, with monolith
volume, length,cell per square inch,wall thickness and washcoat thickness as design variables, Latin Hypercube
method was used to carry out sampling of parameters. The obtained samples were analyzed with numerical simula-
tion. On this basis, the optimization was solved by NSGA- I ( non-dominated sorting genetic algorithm-1I ), using
Kriging model as the approximate model. The results show that the Kriging model has high fitting accuracy, dem-
onstrate the efficiency and applicability of the optimal design method. The optimization results of different diesel
engine displacement show that the method can obtain structural parameters which meet design requirements.
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Table 1 Sampling points obtained by Latin
Hypercube & simulation results

5 Bt A e

% v L 5, 5, Mvo, AP
YW (mm) (mm) (mm) (%) (kPa)
1 3.6 290 600 0.215 0.03 75.884 36.072
2 21 50 200 0.255 0.1 90.507 0.067
3 15 420 300 0.235 0.035 91.054 7.566
4 8.4 440 400 0.23 0.015 86.382 18.564
5 12.6 410 200 0.125 0.105 83.681 5.185
6 16.8 280 300 0.145 0.085 92.348 3.168
7 7.2 350 400 0.19 0.0475 83.402 15.339
8 17.4 120 600 0.26 0.0325 96.614 1.934
9 9 250 200 0.18 0.07 76.85 2.616
10 24 200 600 0.24 0.0725 96.917 5.462
11 15.6 320 600 0.195 0.055 95.922 13.102
12 12 300 600 0.295 0.04 93.788 21.603
13 25.2 110 300 0.22  0.0825 94.965 0.424
14 6.6 210 300 0.285 0.02 76.611 4.65
15 21.6 340 200 0.245 0.05 91.929 2.17
16 23.4 170 400 0.115 0.0525 96.318 0.92
17 13.8 230 400 0.2 0.045 92.295 3.711
18 13.2 330 400 0.15 0.0775 91.89 8.33
19 9.6 220 400 0.205 0.01 88.092 3.77
20 20.4 270 600 0.11 0.1075 97.331 8.14
21 7.8 390 300 0.12 0.0175 81.509 7.696
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Table 2 Computational results of Kriging model

& simulation model

Ak B4R MBSl T RIS R B
NO, #4L3R (% ) 95.5304 95.85
JE 1 #k (kPa) 0.908175 0.9078

P IR bR R B 5 ik, mT AT HE R
INF2 1,3 ~4 L J% 10 ~20 L [l /N 4 2 00 72 Jy 7
BEEHER R EBR M 0.2.0.4 F11.2 m*/s
B 9 S il AL SCR fEfL 28 B IR S5 M S 8, &
b gs Rk 3 iR

#3 SCRENBHEEHMSHRLER
Table 3 Optimization result of SCR catalytic reactor

v v L 5, 5. T, AP
(L) (L) (mm) (mm) (mm) (%) (kPa)
<2 5.5 62 600 0.1922 0.0555 95.343 0.539
3~4 11.6 95 600 0.1278 0.0508 95.479 0.818
7~8 20 146 400 0.1017 0.0766 95.53 0.908
10 ~20 41.5 173 400 0.1102 0.0817 95.13 1.467
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