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Abstract

With the development of the world economy and the Silk Road on the sea, ship transport has be-
come one of the important modes of transport of international goods. In the process of ship
transport, diesel engine emissions of nitrogen oxides, sulfur oxides, particulate matter and other
pollutants on the natural environment caused great damage. For port cities and coastal cities, the
damage of exhaust pollutants will be greater. This paper mainly analyzes the NOx emission regula-
tions of existing marine diesel engines and puts forward the measures to control the NOxemission
of diesel engines. Studying a set of equipment to achieve control of a variety of marine diesel en-
gine emissions of pollutants, remove a variety of pollutants, and focus on footprint, economy and
efficiency simultaneously, will be a direction of the study in the future.
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A AFRIAEE 0 H 208, AT R WS &, AR R SCHRBOE R S5 e 1 1) R
FRG AT EA . MEASLALR SHEBO) 25 Qe G CO. HC. NOy. SO, F1 PM [1]. HF5ERA,
FEAAHERUE NOxy SO,y COy 43 5 A BR ANTG Y1) 15%. 4%~9%F1 2.7%. AT LAEH, TERSI5H
YRR, AN RERZ, B UABRATIRA 6 256 R S H RO i B A gt AT 45 . @i xd
NOy HEBUERAEAT 4T, T i NOHERUI fa 3, FH42 gD NOL HE I3 it 2l A Writl, AW,
B J L FH B AN, SR AR R A B R B 7™ 11 ] i T 4L 2306 T A I S HE s A A

2. RERSEMAL NOLHEBUERR

MARPOL 73/78 AZIFH I VI “1997 4Fi8(5E ” 2005 4F 5 H 19 HARL, Bt 22254E 2000 4F 1 H 1
H LG ZEE A A b, 4 Thaiat 130 kW )48 AL(BREE ok 3 K el (1) 3t Tier 1, NO, [HE R
/NF 17 glkwh, M 2011 41 F 1 HSLtE Tier 11, NOy HIHERBCE/NT 14.4 g/kwh, M 2016 4£ 1 A 1 HAH 4
St Tier N, NO, FIHERUER/INT 3.4 glkwh [2]0 ] 1y NO HERZE IS AN [7] 35 L8 AL 92 b 155 100 o

=B (Tier 1)) NOy HEBFRAE KT 2016 4F 1 A 1 HSZjta, FHAUKTT IMO $i 7 1 NOL HEBE% il
X (NECA: NO, Emissions Control Areas). H #j NECA & f&¥4T MARPOL ] VI FR8E 1) “ AL ikEIX d5
P B e X IR [3], JRAT LK 1 TR

3. MRFLEHH NO, HEEE

R AR S B HE TS Ze P b BRI I R R 5 A AR, B E4E NOL NO,.
N2O4+ NoO+ NOs. A1 NoOs 55, MRS ALHE I R AL K ZHOE NO 1 NO,, HARHI& AR D .
RAMDA R e FREE EERR TR/ TP RIIREE . SIS e U 18] LSRR 70 IR
. NO 2Tt HA B FERIBAE SRR, EAEMRIREERT, 0 A BETE W S A, ik LI J g
NSEMA RGNS . RE NO BEEEMEAK, Hi2 NO 2K I R EE T NO,. 4%
1 F7R RSP E NO, X AR [4] .

4. MRASEHIN NO, HEBUSHIBR AR

Har, N TR NO HERBEE S FIBIR E BB MR AL EE . T AL AR S R AL BE[5], BAk
AHEERE AR 2 ATz
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Table 1. Effects of various concentrations of NO, on the human body
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Figure 1. NO, emission regulations on the implementation of different
speed diesel engine
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Figure 2. Control technology of NO, emission in ship
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4.2. YR
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A GE AR 2 T 2 G % VR S B )47 ) 52 B8 R A B 1), B 47 Qs Ve 28 90 M el s P 4 1), B a1
Rifro — BB HER W A% 30%1) NO, HElcE:, BRI THAES BN 5% 4 47 .
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4.3. KENEF
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Figure 3. Comparison of Miller cycle with traditional circulation
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BSFC vs. NOx
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Figure 4. Relationship between NO, emissions and fuel consumption
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Figure 5. Wartsila Corporation CASS System
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Figure 6. Relationship between NO, emissions and EGR rate
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Figure 7. EGR system schematics
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Figure 8. Low temperature SCR system and host connection diagram
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ey Yot A% R OE 2 S b T 0], X REA R AR ARSI LR B R SR A IMO (EIBRig R 44))
ALIRHEARHERS R K
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TAERR, s T B EET, KU LR RS, fem iR —E R R R sEI it 2
PR ARSI SHER 5 5, BT LA R 2 M5 ey, HiXB & EA SN, SuHELr,
R, R LS AT .

PR ST ATLHE TR B2 I R T e O 28t 55 [ TR ) — A 5 B R R i 1 R, G I T
VI TR R T, X — BRI N5 . A E BT IMO FTE IR T TH & IR HORE . SRR
SR AHE O PR 4 R A A, T FLIR 2R IMO 23 65 5 A A R R R S HERSObR v, R RS
5 Y ) A TR JE .

SE Wk (References)
[11 75°F, MRk, 1R, s, Sors, RS0, FEERE, A, MRS ST B HEBOR P A 47 4

DOI: 10.12677/hjcet.2017.76036 261 =AW EESE YN


https://doi.org/10.12677/hjcet.2017.76036

Fl F

R FTICR[I). b Ttk 2017, 36(3): 1067-1076.

[2] 2. T MARPOL73/78 [ VI (R FSEpLHE B BIAT A [D]: [t 22hnies0]. Bl Rl ok,
2006.
[8] VEIE, &8, =0 IMO Tier I bR N AGARHEE REMIERE[]]. HEKE (T H), 2015, 15(3): 1-2+5.
[4] AR, BERSIGRMIEHEARL]. YT R, 1999(3): 1-5.
[B] &5, sfgde, XIXCE, EE. SEmMpUE S HERE R AR R R R R[], /N IRHILS BEFEZE, 2012, 41(1):
88-92+96.
[6] ZRZLE. FEAREESHEBOHT N K H R0 [J]. MEAR A%, 2011, 33(S1): 100-103.
[71 =%, W5, BEZE. KOER RGN SRR SR HT0]. ZEH K BhiL, 2016(1): 73-77+82.
[8] FZEst. KRELAEIEHRY" SNCR/SCR FiAH T 2R IGAT 7T BUE B & TA2EIE[D]: [ L2001 3], M REK
2 2016.
[O] =T, EHESE. MEARSEEHL NOL HERUE R MBI AR T 7T[I]. 24 HliEH AR, 2009(7): 32-34+59.
[10] X%, 1R, PRELME, AR, ARANSEMALHE SR GRS e Win BAR BT[], SR TT 4 5 3R 4R, 2016(11):
189-191.
L !
Hans i Xl
HIPIRL R BB R 2

1. FTJFS0M T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
TFHIAIRMEESE: [ISSN], HAWIT ISSN: 2161-8844, RlIH] #rif)
2. FTFFH1M & UL http://cnki.net/
Ao« EBRSCERA R HEN, A SCERRRE, BIRE

PefgiE S http://www.hanspub.org/Submission.aspx
HATIME4E: hjcet@hanspub.org

DOI: 10.12677/hjcet.2017.76036 262 =AW EESE YN


https://doi.org/10.12677/hjcet.2017.76036
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:hjcet@hanspub.org

	NOx Emission Regulations and Emission Control Technology for Marine Diesel Engine
	Abstract
	Keywords
	船舶柴油机NOx排放法规及排放控制技术
	摘  要
	关键词
	1. 引言
	2. 船用柴油机NOx排放法规
	3. 船用柴油机NOx排放的危害
	4. 船用柴油机NOx排放控制技术
	4.1. 燃烧系统优化
	4.2. 推迟喷油
	4.3. 米勒循环
	4.4. 进气加湿
	4.5. EGR技术
	4.6. SCR技术

	5. 结语
	参考文献 (References)

