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Calculation Analysis of the Cylinder-to-cylinder Variations of
the NO, Emission of DI Diesel Engine

Luo Fuqgiang Liu Haolong Tang Dong Liang Yu

(Jiangsu University)
Abstract

The cylinder pressure has great influence on the power, economy and emission of a diesel
engine. High-speed data collection system was applied to measure cylinder pressure of DI diesel
engine, combustion heat release rate has been calculated and analyzed by the cylinder pressure,
the model of NO, emission by the measured cylinder pressure of DI diesel engine was established.
The model accuracy has been proved by the experiment. The NO, emissions of each cylinder at
different speeds and loads have been calculated by the measured cylinder pressure of each cylinder
of a multi-cylinder DI diesel engine with this model. The influence of cylinder-to-cylinder
variation to NO, emission was analyzed. It is found that if the cylinder pressure is larger, the
NO. emission of this cylinder is larger. The NO, emission of the multi-cylinder diesel engine could
be reduced when the cylinder-to-cylinder pressure variation reduces.
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Tab.1 Comparison results of prediction and the experimental data

ZH B
5238 /r » min ™! 1 650 1650 1650 1 650 2 200 2 200 2 200 2 200
3494 %% 1 /MPa 0.18 0. 36 0.53 0.71 0.17 0. 34 0.51 0. 67
R HE /g (kW +h) ! 221.1 226. 8 251. 1 330.5 126. 6 141.5 202. 8 264. 0
HRWEE/ C 9.2 9.1 9.0 8.9 9.4 9.7 9.9 10. 1
S JE 71 /MPa 0.103 6 0.103 6 0.103 6 0.103 6 0.103 6 0.103 6 0.103 6 0.103 6
NO. HEchE i+ AE /1076 511.6 894. 4 1328.5 1726.9 395.3 668. 1 923.3 1264.4
NO. HE ik & 52 A /10 465 838 1273 1659 356 623 874 1216
xR/ % 10. 02 6.73 4.36 4.09 11. 04 7.24 5. 64 3.98
AR R 2/ % 6. 64
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Fig. 1 Indicator diagram comparison of each cylinder at maximum torque and rated condition
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Fig. 2 Indicator diagram comparison of the first cylinder at maximum torque and rated condition
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Tab. 2 Comparison results of prediction and the experimental data

B4 U 1 /MPa
S8 A

0.10 0.26 0.52 0.76 1. 04 0.92 0. 69 0.46 0.23 0. 09
1 &1 7.09 7.59 9.16 10. 34 11.25 12.48 11. 96 11. 44 10. 08 8.98
A 7.69 8. 40 10. 20 11.52 12.25 13.87 13.15 12.58 11.01 9. 67
5 KA HTJE S /MPa 1 T 5.93 6. 30 7.37 8.48 9.32 10.73 10. 23 9.33 8. 46 7.71
IV T 6.71 7.28 9.08 10. 43 11. 20 12.72 11. 92 11.28 9.81 8. 64
SR Yy El 6.76 7.28 8. 80 10. 12 10. 95 12.35 11.61 10. 98 9.70 8.50
I 4T 0.22 0.25 0.29 0.26 0.29 0.33 0. 36 0. 36 0. 40 0.27
I 41 0.21 0.31 0.35 0.33 0. 32 0. 39 0. 42 0. 39 0.43 0.26

R IE S T 3%/
LAY 0. 14 0.17 0.26 0.25 0.22 0.34 0.38 0.35 0.23 0.17

MPa « (°CA) !
N 41 0.18 0.23 0.35 0.31 0.28 0. 38 0.38 0. 44 0. 40 0.26
TR E 0.11 0.11 0.14 0.18 0.21 0. 24 0. 22 0.19 0.21 0.15
I it 0.25 0. 39 0.72 0. 96 1.24 1.28 1.04 0. 87 0.53 0.31
(AN 0. 37 0.47 0. 86 1.11 1.38 1. 50 1. 06 0. 94 0.56 0. 35

FHFR AR E T/
([N 0.15 0.27 0.41 0.59 0. 90 1.13 0. 86 0.58 0.41 0.26

MPa

N &1 0.33 0. 44 0.75 1.06 1.29 1.55 1.03 0.81 0.52 0.33

R I E 0.275 0.393 0. 685 0.930 1. 203 1. 365 0.998 0. 800 0.505 0.313

W YA RE S 0.10,0. 26,0.52,0. 76, 1. 04 MPa B4 538 24 2 200 r/min, S35 %% 120 0. 92.0. 69.,0. 46,0. 23,0. 09 MPa B} % 53
43 200 r/min,
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Tab.3 Comparison results of prediction and the experimental data X106
A HE S /MPa
¢ 0.10 0. 26 0.52 0.76 1. 04 0.92 0. 69 0. 46 0.23 0. 09
@ 150. 8 276.8 526.0 706. 0 828.0 602. 0 523.6 400. 0 223.2 139.6
@ 173.2 323.2 613.6 816. 8 924. 4 688. 4 593.6 453. 6 251.2 139. 6
@ 107. 6 198.0 370. 8 523.2 632.0 487. 2 420. 8 298.8 172. 8 109. 2
@ 137.2 256. 8 517.6 713.2 820. 0 616.0 520.0 390. 8 213.2 130. 4
[ 142.2 263.7 507.0 689. 8 801. 1 598. 4 514.5 385. 8 215.1 129.7
@ 133.7 252.6 484.7 662. 7 771. 1 573.5 493. 4 369.0 205.5 126.1
M @, 8.5 11.1 22.3 27.1 30.0 24.9 21.1 16.8 9.6 3.6

W R A GLR B BT NOL BHE R s 0 o R AT 34360 E J13H B 0 NO. HElce: . 4734 &0k J1 2 0.10,0. 26,0. 52,0. 76,
1. 04 MPa I 2 200 r/min, SF Y430 J1 K 0. 92,0. 69,0. 46,0. 23,0. 09 MPa %43 Jy 3 200 r/min,
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