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Study on on-board test simplified method for NO_
emission from marine diesel engine

MA Zhongmin, SUN Peiting, DUAN Shulin, WANG Kai, QU Hongfei
(Marine Engineering College, Dalian Maritime University, Dalian 116026, China)

Abstract: In accordance with the MARPOL Annex VI Nitrogen Oxide (NO,) Technical Code issued by the International
Maritime Organization (IMO) , this paper proposes a simplified on-board test scheme for measuring NO, emissions from
marine diesel engines. The scheme employs the carbon balance method to calculate exhaust flow, requiring only the
measurement of NO, and CO, concentrations in diesel exhaust at selected load points, and adopts the default fuel element
content values provided in the IMO Technical Code. The results show that the weighted average NO_ deviation of the
simplified method is approximately 2% compared with the standard cycle, while also reducing the complexity of emission

testing equipment and shortening the testing process. The findings provide a theoretical basis for streamlining NO_ emission

on-board tests.
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Tab.1 Technical parameters of emission analyzer

T ey It WA R
co A FGLT #2k : ( Non-Dispersive Infrared Analyser, NDIR) 0.3%FS 0 ~500/3 000 x 10~
o, RAFFLT /M 1 (Non-Dispersive Infrared Analyser, NDIR) 0.3%FS 0~10%
NO, b2 % Y63 ( Chemiluminescent Detector, CLD) 0.3%FS  0~500/1 000/2 000/5 000 x 10 ~°
0, JIjiR%33: ( Paramagnetic Detector, PMD) 0.3%FS 0~25%
THC A K 55 715 (Heated Flame Tonization Detector, HFID)  0.3%FS 0 ~500/1 000/2 000/5 000 x 10 ~°
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Tab.2 Test scheme and weighting coefficient

Rk HIZEH I/ %
TEFR I 100 75 50 25 10
FRfEN % 0.2 0.5 0.15 0.15 —
ffEE%EA 029 071 @ — @ — —
" i F%EB  —  0.77 0.23 — —
i FEC 0.24 0.5 — 0.18 —
FRfEFZE  0.05 0.25 0.3 0.3 0.1
AL FED  — — 0.5 0.5 —
D2 fAfbFEE — 045 —  0.55 @ —
ik EF  —  0.38 0.46 —  0.15
k%G 0.06 0.28 0.33 0.33 —
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(10) 35 NO, i 1 Ji & 1 & B, M4 50 (11) A
(12) THE AR Sl NO, AL HE R . AR L3
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CO 1 HC 5537 5 15 5P R R R I BA TR & i1
S, IR R 86. 2% , AOLER N 13. 6% , HoAth
JLER A 0518 57 TR R [F I 20 HE = rh CO A
HC g R BT SR = .

H1Z% 4 a0, X E3 PR3N, AR 2 HE< P CO
B3, NO, B IATH 545 2R L S BrE s 0. 6% 5 4
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Tab.3 Emission test measurement data
B EH E3 D2
) 43 H/ % 100 75 50 25 100 75 50 25 10
LEIMALIIR /KW 780 587 392 196 780 588 390 197 78
39/ (v/min) 900 819 724 567 900 902 900 901 900
hFER/kg/h 161.8 124.1 86.1 45.8 161.8 125 87.7 52.7 29.9
KA S1/kPa 100 100 100 100 100 100 100 100 100
IR/ C 32.5 33.1 33.5 33.1 32.5 32.7 32.9 33.3 33.1
HARIIRIE/ % 44.2 42.4 40.8 40.1 44.2 44.8 45.2 45.4 45.1
CO, THMKSE/ % 6.84 6.74 6.65 6.12 6.84 6.59 6.28 6.65 4.64
NO, THHkfir x10°° 769 775 850 899 769 722 662 552 441
CO TRkt x107° 394 412 382 218 394 284 243 270 277
HC 33ty F x 107° 152 180 203 182 152 200 223 199 156
x4 ESEHMEHETEX NO, tHEMERZIE
Tab.4 Effects of exhaust gas components and fuel elements on specific NO, emissions
S THR— TR 5 = THE [iEE D
FBE % (kWb Hels Wz Hedds fezes HemRs ez Hedds ez Hesdds ez
(¢ZkW+h) % (g/kW-h) % (g/kW-h) % (gkW:h) % (g/kW-h) %
100 7.77 7.82 0.64 7.79 0.26 7.83 0.77 7.87 1.29 7.93 2.06
75 8.17 8.22 0.61 8.19 0.24 8.24 0.86 8.28 1.35 8.35 2.20
E3 50 9.42 9.48 0.64 9.45 0.32 9.50 0.85 9.54 1.27 9.63 2.23
25 11.43 11.47 0.35 11.46 0.26  11.50 0.61 11.58 1.31 11.65 1.92
JAUHE 8.37 8.42 0.60 8.39 0.24 8.44 0.84 8.48 1.31 8.55 2.15
100 7.77 7.82 0.64 7.79 0.26 7.83 0.77 7.87 1.29 7.93 2.06
75 7.88 7.91 0.38 7.90 0.25 7.93 0.63 7.98 1.27 8.03 1.90
50 8.05 8.08 0.37 8.08 0.37 8.11 0.75 8.15 1.24 8.21 1.99
D2 25 7.56 7.60 0.53 7.59 0.40 7.62 0.79 7.66 1.32 7.71 1.98
10 12.29 12.36 0.57 12.32 0.24  12.40 0.90 12.44 .22 12.56 2.20
JAUE 7.96 8.00 0.50 7.99 0.38 8.02 0.75 8.07 1.38 8.13 2.14
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Fig.2 Weighted value of NO_ under different

weighting coefficients
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