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Prediction of NOx Emissions from Marine Diesel Engine
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Abstract: Based on the actual experimental data of type 4190Z; C-2 supercharged four-stroke marine
diesel engine, the prediction model is established by using neural network toolbox of MATLAB, which is a-
bout the concentration of nitrogen oxides (NOx) emissions of radial basis function neural network (RBF). In
the experimental data, the fuel consumption rate (SFOC), power, speed are chosen as the input matrix and
NOx emission concentration of diesel engine is used as the output matrix. Simulation results show that RBF
neural network has high prediction accuracy and it can be a very good model for prediction NOx emission con-
centration of marine diesel engine. The most important is that it can provide a basis for controlling the emis-
sion of nitrogen oxide.
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Fig.1 RBF neural network structure
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Tab.1 Test data for propulsion characteristics of 4190Z, C —2 marine turbocharged diesel engine with four-stroke

BUREUE MUK PR MR R o B WRERSFOC P
Lub. oil temp.  Outlet water  Lub. oil pres.  Exhaust temp Torque Power Speed /(g + (kW Concentration of
/C temp/C. /kPa /C /(N +m) /KW (remin')  -h))  NO e{‘gﬁi”m
X

71.9 70.9 459 382 2099 219.6 999 210.9 1249.27
71.5 70.6 464 385 2085 213.4 998 206.4 1283.12
71.6 70.1 454 388 2094 214.6 997 207.3 1278. 54
70.7 69.7 450 397 1956 197.8 966 216.8 1189.21
70.3 69.4 452 398 1955 196.7 965 218.4 1171.43
70.6 68.8 451 402 1954 196.6 965 217.6 1165.16
70.3 70.0 450 414 1746 168.6 910 214.8 1198.24
69.8 69.2 442 417 1731 164.8 909 215.6 1191.05
70.1 68.9 441 423 1730 164.7 909 210.8 1256. 18
68.9 70.0 445 415 1540 137.8 854 214.7 1215.04
69.9 70.3 444 406 1541 137.7 854 215.3 1203.37
69.8 69.7 424 394 1320 109.8 794 222.5 986.21
70.0 79.4 428 381 1321 109.8 794 222.8 972.78
68.4 68.8 419 375 1093 82.3 720 225.9 815.23
68.4 68.9 415 372 1091 82.1 720 224.6 847.17
69.9 69.3 403 363 832 54.9 630 236.3 593.45
69.8 70.4 400 352 832 54.8 629 234.5 654.02
70.2 71.1 401 350 830 54.8 628 234.0 691. 14

T2 41907, C -2 i FA M s 7218 [F L8 m A A fr 4 IR IS 203

Tab.2 Test data of load characteristics of 4190Z, C -2 marine turbocharged diesel engine with four-stroke

BURIE  HUKIREE  BUIIES BRI SERERE BSOS IHEE SFOC NRiaL
Lub. oil temp.  Outlet water ~ Lub. oil pres. Inlet water Correction Correction  Inlet air temp. /(g + (kW Concenlrflthn of
/C temp/ C /kPa temp/C torg/ (N » m)  power/kW /C ch) Y NO, CiT(l)IS_S;OI’lS
X
73.8 71.9 472 72.5 221.8 28.5 36.7 364.3 267.45
74.2 73.8 452 73.2 254.2 32.8 39.8 338.5 305.12
76.2 70.6 473 72.3 398.6 44.1 44.7 306.5 339.24
71.4 70.9 506 69.4 457.3 49.4 49.8 287.9 389.68
68.5 62.8 517 60.8 526.8 55.0 49.9 273.5 405.37
69.8 62.2 517 64.6 942.6 98.6 50.4 236.6 649. 89
69.7 62.2 522 64.6 950. 6 99.6 51.6 234.5 1082.13
69.9 69.0 480 65.3 799.5 83.6 47.5 242.6 1079. 56
68.8 70.0 465 63.8 1062.0 111.1 53.7 227.0 1048. 14
70.1 70.0 465 62.6 1051.6 120.9 60.3 222.8 1148.26
69.7 69.1 469 63.1 1060.9 111.0 59.6 226.2 1142.30
69.9 68.7 457 62.8 1062.0 111.1 56.2 226.6 1138. 05
70.5 69.6 463 62.8 1591.5 166.5 67.2 217.4 1154.13
70.6 69.7 457 63.0 1591.7 166.5 66.7 217.0 1167.24
70.6 69.9 455 63.2 1593.7 166.7 83.3 216.7 1150. 52
68.2 69.5 452 61.9 1890.7 197.7 81.1 211.6 1246. 60
68.8 67.2 451 62.7 1814.1 189.5 82.3 211.3 1270. 54
69.6 68.2 455 64.5 2099.3 219.6 86.4 210.9 1249.27
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