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Abstract — In this paper, the NOx emission and the reduction technologies of NOx emission for domestic marine
diesel engine were investigated. At first, the present production status of domestic marine diesel engines was inves-
tigated. In the next, the NOx emission of domestic marine diesel engines was investigated. Finally, the present sta-
tus of a reduction technologies of NOx emission was investigated. From this investigation, It could be founded that
the domestic marine diesel engines satisfied the IMO current NOx regulations, however the higher technologies
must be studied to prepare the more severe IMO regulations of the near future.
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Reduction technology of NOx emission(NOx WEA]7}17}<)
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NO. Engine Type Output (BHP) RPM Flag state NOx 1571 NOx (g/kWh)

1 TRT84C 38,570 102 Danish LR 16.12
2 12K90MC 74,640 94 Singapore DNV 16.12
3 FJL70MC 26,915 108 Germany GL 16.1
4 7S80MC 34,650 79 HongKong DNV 13.5
5 TL70MC 26,915 108 Germany GL 16.2
6 7S80MC 34,650 79 Greek ABS 16.1
7 5870MC 19,100 91 Bahamas DNV 14.5
8 12K90MC 74,640 94 Germany GL 16.3
9 6RTA72U 24,420 97 Panama GL 15.7
10 6S70MC 22,920 91 Panama DNV 14
11 8K90OMC-C 49,680 104 Malta LR 15.6
12 8K9OMC-C 49,680 104 Malta LR 15.6
13 8K9OMC-C 49,680 104 Malta LR 15.6
14 8K9OMC-C 49,680 104 Malta LR 15.6
15 8K9OMC-C 49,680 104 Malta LR 15.6
16 10K98MC-C 77,600 104 Germany GL 14
17 12RTA96C 85,160 98.3 Panama LR 16
18 12K90MC 74,640 94 Germany GL 16.2
19 8RTA84T-D 44,640 76 Bahamas ABS 14.7

20 8RTAB4C 44,080 102 Panama GL 15.6
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Table 2. =2 NOx W& A7 V1< &4 93

NOx Reduction Methods }l;’[ 8/3\1’:1’ \Z?Eg_
Low NOx Fuel Nozzle e o
Delayed Fuel Injection e o
Water Emulsified Fuel ] o
Scavenge Air Humidity O O
Higher Scavenge Air Pressure X L
PrmaY BGR (Exhaust Gas Recirulation) O O
Direct Water Injection O O
Stratfied Water/Fuel Injection > X
IMO-Optimized VIT X o
Higher Compression Ratio o L
Fuel Injection O @)
Exhaust SCR
Gas After [ [ ]
Treatment
Remarks)

@®: Applied to Meet IMO 2000 NOx Limits

O: Useful (under development)

: Not Useful or Not Considering

M : Applied to Meet Special NOx Limits

Notes) The measures to be taken are different at various rated engine
speed.
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719 ¢ 45885 72 A% AxPAA MAN B&W
WARTSILA®] thato] ZAME A#E Table 200 BRItk o714 ¢
I Qi%o] dAe] IMOYIES T3] AsiA T2 A NOx =
Z9] AR, ATFAL AI719] 23 Fol Bol E85 T 3197 NOx
&AL G397} =& EGRY 8 ¥AME 58 NOox w4 %
Hell tisliAdz dA A7 W8 Folr}. K3t FE IMO2 NOx
HiE 1A 7150] Bl ] 78R A5, $X212) SCR(Selective
Catalytic ReductionyS ©]-€3h= NOx AZo] 713 7= R

o) P
& o % Qe

s

4.2 =Y AT HIZARR| NOx HiE XMZ7Is &

HAtlEFPel = NOx wiEFo] MO 71&S de Avke
Q7 o]l thdte] Low NOx Fuel Nozzle ¥ 52 -85l NOx
&S ZH4A7]32 1tk Low NOx Fuel Nozzle WPH-S o]&
3lo] Mubo]] B A2 NOx HIEHE A7AIZ] A3} A S
olgjell YERATt}E, Low NOx Fuel Nozzle #'H9] A& wz}
Z NOx Hl&%o°] 18.01 g/kWhollA 14.87 ghkWhE 74 2
ok = gtk

HSDOIA = Low NOx Fuel Nozzle W& 48311 NOx ¥l
&35 744417]2 Ut} Standard NOx Fuel NozzleS AREaR=
73-%ol NOx "iE#e] IMO 712X E 2Hdhs Auhg <lxlo]
Low NOx Fuel Nozzle?] A&l u}2} NOx Hl&¢] IMO 7|&
=] o]5lR o1& AL Ho|T Urt w3l AFFEAF AV =

Fuel Valve (Nozzle)

Hull No. A B

Engine Type S70MC S70MC

Rated Power (kW) 16857.9 16857.9

Rated Speed (rpm) 91.0 91.0

Final NOx Value (g/kWh) 18.01 14.87

SPEC. TYPE OLD NEW
HOLE No. 1 2 3 4 5 1 2 3 4 5
Dia. of Hole (®) 1.35 .35 135 135 135 135 1.35 135 135 135
Verti. Angle (o) 26 14 24 10 16 17 22 13 11 10

Horiz. Angle () -1

-2 21 35 55 -50 -2 13 29 47
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Table 4. AFFALA]Y]

Emission Test Results

#4-& % NOx, THC, CO2| wi&a 74
(unit: g/kWh)

Inj. Timing 16' btdc 14' BTDC
Emission NOx THC CcO NOx THC CcO
E2 mode 8.956 0.296 1216 7468 0.267 1.037
E3 mode 9.741 0.235 0.66 8.197 0.18 0.759
C1 mode 9.682 0322 1.359 8312 0.3 1.263
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