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Abstract; Based on the experimental data measured from the 41907, C — 2 marine four-stroke turbo-
charged diesel engine, the related theory general regression neural network ( GRNN) was employed to estab-
lish the model for predicting the emission of nitrogen oxides (NO,) from marine diesel engine. The prediction
was carried out on the model by setting the rotation speed, power and fuel injection advance angle as the in-
put, and the volume fraction of nitrogen oxides (NO_) within the exhausted gases as the output. The inputs of
were normalized and the outputs were anti-normalized. The model was finally used to predict nitrogen oxides
emissions under the condition of propulsive characteristic and load characteristic. Results show that the pro-
posed model has higher prediction accuracy and is suitable for providing reference for the reduction of NO, e-
missions.
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Fig.2 The prediction procedures of the GRNN
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Tab. 1 Test data for 4190ZLC -2 marine turbocharged four-stroke diesel engine

%:@_ Rotation y]% Power ﬂﬁ"{ﬂﬂ:%ﬁﬁﬁ Fuel injection NO,I B\%iﬁ\ﬁ
[E=1 speed/ (r + min~") /kW advance angle/ (CA) NO, volune fraction/%
Seil MRS GURARHE SRR SURRRE  RNERSRE  GURRRE  HEURRRE UMM
number Propulsion Load Propulsion Load Propulsion Load Propulsion Load
characteristics characteristics  characteristics characteristics ~ characteristics characteristics  characteristics characteristics
1 909 1000 165 220 20 26 0. 0828 0.1019
2 909 1000 165 220 21 27 0.0914 0.1100
3 909 1000 165 220 22 28 0.0991 0.1161
4 909 1000 165 220 23 29 0. 1052 0. 1256
5 909 1000 165 220 24 30 0.1132 0. 1407
6 909 1000 165 220 25 31 0.1193 0. 1425
7 909 1000 165 220 26 32 0.1304 0. 1420
8 909 1000 165 220 28 33 0. 1525 0. 1451
9 794 1000 110 165 16 24 0.0849 0.1017
10 794 1000 110 165 17 25 0. 0881 0.1083
11 794 1000 110 165 18 26 0.0954 0.1194
12 794 1000 110 165 19 27 0.1022 0.1277
13 794 1000 110 165 20 28 0.1111 0.1392
14 794 1000 110 165 22 29 0. 1297 0. 1470
15 794 1000 110 165 23 30 0.1356 0. 1591
16 721 1000 82 110 16 24 0.0841 0.1042
17 721 1000 82 110 17 25 0.089%4 0.1170
18 721 1000 82 110 18 26 0. 0960 0. 1298
19 721 1000 82 110 19 27 0.1037 0. 1405
20 721 1000 82 110 20 28 0.1126 0. 1564
21 721 1000 82 110 21 29 0.1220 0.1685
22 721 1000 82 110 22 30 0. 1366 0. 1820
23 630 1000 55 55 15 17 0.0718 0.0358
24 630 1000 55 55 16 20 0.0792 0.0452
25 630 1000 55 55 17 24 0.0835 0.0625
26 630 1000 55 55 18 25 0.0918 0.0691
27 630 1000 55 55 19 27 0.1013 0.0846
28 630 1000 55 55 20 28 0. 1089 0.0911
29 630 1000 55 55 21 29 0.1210 0.0975
30 630 1000 55 55 22 30 0. 1327 0. 1058
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Fig.3 The comparison of NO, emissiondetermined from experiments and
propulsion characteristic prediction model
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Fig.4 Comparison of the emission of NO, from 4190Z,C-2 diesel engine under load
characteristics via experiment and model prediction
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Tab.2 Relative errors of NO, emissions from 4190Z, C -2 diesel engine determined by
propulsion and load characteristics prediction model

J?_l:l? 'L;e% Error/ % )4%—% 15'&% Error/ % J?Fl'? 'L;e% Error/ % )4%—% 15'&% Error/ % J?Fl'? 'L%% Error/ %
Serial ept e || Serial egt  fagap || Serial et e || Serial ept  fagep || Serial gt s
number Propulsion Load | number Propulsion Load || number Propulsion Load || number Propulsion Load || number Propulsion Load
1 1.70  2.13 7 1.37 0.50 13 0.41 0.53 19 0.16 0.76 25 0.67 2.90
2 0.12 0.25 8 0.02 0.55 14 0.78 0.48| 20 0.07 0.49] 26 0.19 0.87
3 0.23  0.65 9 0.62 1.80 15 0.72  1.96 21 0.58 0.04 27 0.34 0.02
4 0.26 0.89( 10 0.67 0.97] 16 1.03  3.32| 22 1.80 1.99( 28 0.58 0.01
5 0.23  2.00| 11 0.06 0.45 17 0.22 0.15| 23 1.70 0 29 0.07 0.39
6 0.57 0.40] 12 0.28 0.50 18 0.17 0.32 24 0.53 0 30 1.45 2.10
R3 41907, C -2 SEAHE RS S TR BL HE A Uz AL B8 1 3R
Tab.3 The forecast generalization ability of 4190Z, C -2 diesel engine propulsion and
load characteristics prediction model
! librn) SIS ;
%ﬁ Rotate speed Jjj}z Power ]i)‘;eliﬂirfifiﬁ NO-‘ ig@ﬁ NOX ﬁﬁ{‘ﬂﬂfﬁ 0 0
R KW advance angle Experimental Prodicti % ‘L}:% Error/ %
/( T * mn ) /( C A) result/ % rediction resu (4
gt g gt g e B e B e B #EdE B
Propulsion  Load Propulsion  Load Propulsion  Load Propulsion  Load Propulsion  Load Propulsion  Load
794 1000 110 55 21 26 0.116 7 0.0781 0.117 74 0.077 58 0.89 0.67

WL 3 W, 41907, C -2 BRI NO, HER AR R JCIE S Au HEFE R R b S A fr et T
X T B Z NN ZR 0 B B 0 U AR RE A 08 B — R ARG HERE . DIIE, % GRNN Jfv s 7 i Ft i A
RUEREAS I L TIOR8, n] LASEER NO, HERCAHT .

3 #Hig

JET 41907, C -2 RISEIMHLSLERF S N7 NO, HERCHINAEAL, JExt NO, AHREREAT B, foeJm i
PN AR LA R AT, AT AR 25

1) FESLAYHET T Sl A3 22 [ 25 B G 4190Z, C - 2 BUSEIMAL NO, HEHC AR 2 B 45 1 14 475 35
LRGSR Z A IR 22T 5 B, EERRIE R IR ORIR 2508 1.80% , B i M B B R iR 25 A
3.32% , BRZEVIMESCVFEORIERIN, FrUBRLEAT AR, w] LUH T XHIAASEImAL NO, HEsca#i .

2) FET GRNN F33k 0 265 T f) 4 A6 1 2 v 76 0 B9 ST ATL R BE 1 B 1P T2 B 1 5 40 A f ik
(1, PRI, T AR 0 S R 2 S R A T 4 PR

[ &% 30k ]

IMO. IMO marine engine regulations [S]. 2010.

]
(2] AR HT BP #RRZ A MASIBL NO, HERCREERE (D], i KM, 2010.
[3] FEi&. GA - BP SGMHL NO, HECRERTSY (D], Ri%. RiEilf Ry, 2014
(4] M7, 2580, SKMHE, 2% NA] MATLAB SCBUghZepzg [M]. Kib. EBRHIRA L, 2015,
[5] s, FE/I, A4, 4F. MATLAB #hZ4s 43 DRI [M]. Jbat: Jeatiiizs ik R Hipiet, 2013.
(6] #hnst, XU, BREtE. BT GRNN Buk 1M H S HLPE RE M S AL S5 oFe 2 1 [J]. ARAA T2, 2013(3) .

37-40.
(REHE K & XXER BFH)

http : /xuebaobangong. jmu. edu. ecn/zkb





