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There 1s no test research on vessel emission in china yet, some
research results are based on emission data from abroad. So 1t
1s necessary to obtain native emission factors by testing.

- FIAPEMS (Portable Emission Measurement System) HERX
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Some researches on emission characteristics of offshore
fishing boats have been done using PEMS.
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Fuel Consumption Meter : Connecting with engine oil inlet pipe, it can
measure the real-time fuel consumption.

AFEI
Fuel Consumption
meter

SR

Diesel >

MEXARRAZN /I8 Engine Cabin Of Testing Vessels
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Marine
Engine

Pressure Sensor

Fuel Meter
Data monitor

Crankshaft Position Sensor
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MFIEAR Test Vessels
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M ABAAR Test Vessels

IT788AE Offshore Fishing Boats
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No.l 1TFf#23601 6190ZLCA-1 SFRELEmHmHT  2012-12 330/1200
No.2 1Tf#23600 6190ZLCA-1 SFELEHmHT  2012-12 330/1200
No.3  iZf83087  6190ZLCA-1 FREGLEHEML  2011-05 330/1200
No.4 183088  6190ZLCA-1  JFEas&m#l  2011-04 330/1200
No.5 1IfH8E3086  6190ZLCA-1 SFELEmHT 2012-12 330/1200
No.6  1IFHE5071  Z6170ZLC-5  SIELEHMAT  2011-04 260/1200
No.7 1TfH#3085  6190ZLCA-1 SHEem#l  2012-12 330/1200
No.8  1IfHE5070  Z6170ZLC-5 GEELEMHNT 2011-04 260/1200
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Mt T /5 Operating Conditions
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#WIEALIE 5L Data Processing

. ETFRESEEAHMET, BHERRHERET

. WREESE Carbon Balance Method
o XTRESTERY, INOAS, HEANA

[NO] MWhyo
([CO] + [HC] + [CO,] - [COZ]ambient> * (Mquel>
c HHMH, [A]jjA% REKRE, $1_Lj7ppm
MW, AAYIRBVEE/RIRE, B{IJg/mol
A, TEARA

[PM],,. X 0.0224 L]
[CO] + [HC] + [COZ] _ [COZ]ambient Mquel

« Hr, [PM] AFTRMIRERE, BAAgmS
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MR EE R Results
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MR EE R Results

o ERiHERLERRT SR E Instantaneous Concentration Of PM
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MR EE R Results

e AT R TEIARERFICO,. HC. NOXFIPMHVHEFGREZ LA K, %ZM%
IR

The speed and concentration of the emission such as CO. HC. NOx and PM
are basically stable at cruise phase.

- AEEELAT, ARRALIREFSEEEMARAEMHE, RESY
A GARAERRRAARY SEBRL & A BT B TR LOAE AL AR . HEMEE
HENUER, BRRAFTIRINRE ZIA2 K AR

In order to avoid collide with other vessels ,ship drivers change power
constantly to adjust course and speed at outbound phase. The ships will
accelerate to cruise speed after they enter waterways safely.

« HEEELAT, ABREERERR, MIRFHLEEES, FHCO.
HC\ NOxFPMRVHIMUR K FFAE, HIBZRARUREIZE.

Throughout the whole outbound conditions, the rapid change of engine load
and the harsh condition of combustion contribute to the fluctuation of the CO.
HC. NOx and PM emission concentration apparently with lots of emission
concentration peak.
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MR EE R Results

o XA TAT, MERERLTEEMTRAR, LEMEEDT
12, o GTEHRFETRRKFE ., HEr& S LIHEBUR ZE X8
E, NOxHIBUKEBIS .

The speed of the ships are basically stable at cruise phase and working
conditions, so is the engine load . At the moment the emission rate of all
kinds of pollutants is relatively steady, with a high NOx emission
concentration.

o WMAEHELAT, EMRMKIUEEFRFERER. A PMHELR
T, ASHINRZUWRANE, 1A BRARARINENETZ], &5
HLEFASEIR KR AERTS, SIARRSEGNSBEIZEHLESTEMR
BREVIERMME, ATTSHCO. HCAPMHIHGK E X £ 1R KXBVES.
At inbound phase, the speed of ships decelerate continuously, the engine
load changes rapidly. Same as the outbound situation, rapidly change of
the combustion condition result in the aggravating of incomplete
combustion and the big fluctuation of CO. HC and PM emission

‘ concentration.
= Ba tRBIXE ARESHM AR ERE L=
’ t '7' }z 1' x E-mail: geyunshan@bit.edu.cn




MIZE R Results

o ERIHERRIR o RS HE
Transient Data Of Particle Size Distribution
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MR EE R Results

gEMEET A TARSHERENZIRSTRNI T
Inbound and outbound phase generate higher number concentration of
Nuclear Mode PM than cruise phase.

AR A B, BRI, T RS AT 2B
SERAEEE H N ERNREE ), FAREATRE, THR

)\

The concentration of both Nuclear Mode PM and Accumulation Mode
PM is less at cruise phase and working conditions, and the Particle Size
Distribution is steady.

ESATAT, FEMREREFFEMME, FEIEME Lt amEESm
R PR e 13 32 Hp 7R A B 2 A PR 7S AR o

At outbound phase, the continuously acceleration increase the engine
load ,and result in more output of Nuclear Mode PM.
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MR EE R Results

o MEEHEIAT, AEAAEETMYAKEIZIER & BIHERE £ 1 ER
BWOR. LA S 2 LA BT IERYIGE R, R M RZSERNBRIE
LRIz
At inbound phase, ships decelerate by inverse rotating of the propeller
discontinuously. The discontinuously increasing of engine load leads to
the rapid change of PM at every particle size.

«  AERRIALETRE S & E LML, MRS L&D AT X
WA, BLEZER TR OME. Fit, AERRHELESERNITEY,
Al S RERL, X K SRR ERFM.

Most of the ports are located in the city, some of which even located in
the city center. So the ship emissions of inbound and outbound phase
impact city environment severely especially with the fine particles .
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MR EE R Results

- HATHLETURFERXIB/N, E15CO. HCAPME T HFERHI
ElF & T3 TR NaVHERE.
Emission Factors of CO. HC and PM based on fuel consumption are

lower at inbound and outbound phase because of the lower fuel
consumption.

o XPTFNOxFKUE, S|IARMMTAENTR TRHFERS, {BRAIRER
AEVHEEESNOxE T HANAIEFNEF ES T, HEL
SLRVHERUE -

As for NOx, although the fuel consumption of cruise phase and working
conditions is higher than that of inbound and outbound phase, the

emission Factor based on fuel consumption is still higher due to the larger
emissions per unit time.
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MR EE R Results

«  S5AAARIE ARAEHERUNR 45 SR A8 LE compared with the Inland-

Waterways vessels
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MR EE R Results

«  XFCO, EEEMAHNEKAT S R AL SRR EARES, ™
2t L A M B 2 2 S T ARG AR ;
As for CO, the CO emission of the offshore fishing boats is roughly equal
to that of the inland-waterway vessels at cruise phase, but it is
significantly higher during inbound and outbound phase.
o IEEEMRAEFHAMN MM EBIHC, NOxFIPMHERFEXT T R #E
ARSI/ ;
The HC+ NOx and PM emission of offshore fishing boats is less than that
of inland-waterway vessels at inbound phase and cruise phase.
o TR T M EREHIE R, B R HCRPMARX T AR R
=128, mMNOxM 8RR ;
As for the emission of the outbound phase, the HC and PM emission of

offshore fishing boats is significantly higher than that of inland-waterway
vessels ,while the NOx emission 1s lower.
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MR EE R Results

-+ FAERHRIRAEITHE, FEZEIEEMRMAE
MRAHAY I TR A AT RETF ARV E R -
Considering the differences between the offshore fishing

boats and inland-waterway vessels :

+ BREXAMASBIEARRNRIE, BERETHRENES, A
REFHAINAIIE RN EEESR;
The difference of the fuel may result in a significant emission
difference ,although both of them are diesel engine.

- IDEEMRFIRAAEIAAZ R KR AN G 5
The water flow condition is different.

o XTI IMER N E KR EM AR, B O & MK RY AR
TRANEREERS —ITREZENEERE.
Given that the emissions at inbound and outbound phase impact city

environment severely , port condition and navigational status nearby become
important considerations.
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1 | 251.18 131.44 442.53
2 | 412.06 83.21 413.22
3 | 485.88 67.86 447.60
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AN+ HH
O 435 2R,

PMI R 45 5

3.50E+07

3.00E+07

& 2.50E+07

.00E+07

g(Dp)[em?]

S0E+07

dN/dlo

1.00E+07 -

5.00E+06

0.00E+00

JItE I x kAt

BEM tRBETXE AENHUERHBNRERZ WS E
E-mail: geyunshan@bit.edu.cn




2518 Conclusions

. NSRYBERTRRGRERE, MiXAEARE ﬁﬁﬂﬁ‘%’ﬁlﬁﬁx%ﬂ%’ 2y

HEEARRIFRE, BE#H. HEMER THIABKRER . XEE
S5&MUTHERAZFHNEITIRSER AKX FK.

The instantaneous concentration are basically stable at cruise phase or
working condition, while the fluctuation 1s significant during inbound and
outbound phase , which is related to the operating conditions of the engine.

2. HHETHRATCO. HCFPMELRAHHIME FZS T in T FavHEk
R, TNOx LA EF U 2K TR K.
Emission Factors of CO. HC and PM based on fuel consumption at
inbound and outbound phase are higher than that of cruise phase. As for
NOx, emission Factors Based On Fuel Consumption are higher at cruise
phase.
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2518 Conclusions

3. Ff), gLENEAREESHERERZRSTAIHI, maEKin
Bz, FRATHER, TR ZIRSTAIEEFRRESHRADE
B AEMERRER ), HFEREIMIRE, THBUN.
Inbound and outbound phase generate higher number concentration of
Nuclei Mode PM than cruise phase. The concentration of both Nuclei
Mode PM and Accumulation Mode PM is least at cruise phase among the
three phases, and the Particle Size Distribution is steady.
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4. IEERin SR ARRRRYARRIB AAELL, BB COHEMAE KA RS
PRUATAGRRE A S, Tkt B M BN B & 5 T PR RERE. IT/ERAERAA
FE A M B AR B AU HCFINOx FIPMHE BB X T AT AR AR AR /),
s AR B AVEERUE S, IDERRRRBYHCFIPMAEXS T A ARfH &
180, TMNOxWFERIRE/N . XTI/ ENRRAAI AR REAEHERT =B
Z5, UKAREEHIRBAFEFEZE M2\ ARG

Compared with the Inland-Waterways vessels emission, the CO emission
of the offshore fishing boats is roughly equal to that of the inland-
waterway vessels at cruise phase , but it is significantly higher at inbound
and outbound phase. The HC. NOX and PM emission of offshore fishing
boats is less than that of inland-waterway vessels at inbound and cruise
phase. As for the emission of the outbound phase, the HC and PM
emission of offshore fishing boats 1s significantly higher than that of
inland-waterway vessels ,while the NOx emission is lower. Deeply and
comprehensively research is needed for the emission characteristic and
emission control strategy.
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