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H71@BA HESY 24 sl AT SHPNE BYCE 5HYRS
AREGEL $4 WiEAIA) UAEE U AiSEE S 2487

o
FMPS(fast mobility particle sizer, model 3091, TSI)@ APS(aerodynamic
particle sizer, model 3321, TSE, PMiocd} PM:s SE&E 42 3l
DustTrak(model 8530, TSDE 4A17gslurt 7tAd QFEA F NOx, CO,
CO,, 0, E8E 93l PEA(portable emission analyzer, PG-250, HORIBA)S
A7siet olel HEo EETY £E2U 542 ¢l portable flue gas
analyzer(model MK2, Greenline)<, S8429 §&5A3E ¥sl MFM(mass
flow meter, model 4100, TSDE 83591, ESFZHE wj&" 7149
d=2ol o =7 ZAE sidstr] Al A ” 7tad 2 SHAA R 4

7} diffusion dryerE 4Ax]stic}

B
T Aerosol Excass :i:_\
Mixing Tube AL Ny
174 (3/8") " \
/4 Diffuser dryer Flow Splitter N |
20lpm | 38 . M|y Wi
F‘ 1= H ond E ——3—(;2 Exhaust Air
l (100lpm t)
A N M
Flow
Meter
Vp, Vi

rFm i
Slpm p [10lpm
P
s
< 5
FMPS & APS

Exhaust Air

| —— Gas Analyzer
= | (CO2, 02 NOx, SOx VOCs,
HCL, HF, CH4)

N

[Z1" 11] viETte] e9ed S48 AT S8 A

[E 10] & AFolA AREH 58780 A

el Y= 344 7 H| 2
FMPS IR} HMe=r g 5.6~560 nm 10 Ipm 32x:1<

~ APS | dEE= 0.5~20 um 5 lpm | 3274
DustTrak A AT PMi, 255, 10 3 Ipm 32

NO, : 0~2,500 ppm

PEA NOx, €O, CO2, O2 | 'y 94500 ppm

0.4 lpm 54

MFM w5, o4, 25 0~300 Ipm
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57 - Bl A ol ol s, tr1% 53 sl of
71288 R Aol AT RBHAIYSE o] ZADeh Aute] Be o
w BFEAEH A5AMEFol HEATE St stk HRe 283
th B mulole ofA 8" S8R0l At kxR IMOS] 8% NOx
of gt HiE7tA S471E2 Fsll TAlsta =], FHlA 3= T Qe
AFA L] e o] ZIEME A&stol FEstal U o] Z|EA o= dXE
Hol| wat 4PAE FEsted Tme] £3of mE mEHe AR S o
UE
MARINE ENVIRONMENT PROTECTION MEPC 57/WP.7/Add.2
CONMMITTEE 3 April 2008
57th session Original: ENGLISH

Agenda item 4

PREVENTION OF AIR POLLUTION FROM SHIPS

Report of the Working Group on Annex VI and the NOx Technical Code

Arrached is annex 2 to the report of the working group (MEPC 57/WP.7).

Table 2 — Test cycle for “Propeller-law-operated main and propeller-law-operated auxiliary
; p op main and prop I ;
engme” application

Speed 100% 91% §0% 63%
Test cycle type Power 100% 75% 50% 25%
5 Weightmg 0.2 0.5 0.15 0.15
factor

(22 12] IMO2] A8F vj7|7kA 24 Hh
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AZIEsto]| mME APRAS A Ha FAZ0 2 ofio AX]HE A%

S ZAPSIGIEL Rl Er|oj(John Deere, U.S.)AHS] X]%QE DA6135SFAO|

t} 366 kWoll o 1,900 rpmCl. g &3%0] 7535t, ¢H] 93 L /hr, FA=

1.49E0|t}h, HUEIE 1,400 rpmollA LEhH oln] g ARTYT Z s}
=3

Performance Curves

Fuel Consumption
50

Fuel consumption (L/h )
8

Output
400 —————
Max. output
—— \g{ 300 P
— — s
e
= 200
[=3
DA61 353FA Propeller
497ps [366KW] / 1900rpm output
POWERTECH 100
MARINE DIESEL ENGINE
Engine Specifications O e e e
Model DAB135SFA Torque

Type 4-cycle, Vertical, Turbo-charged diesel engine 3000
Na. of eifindsrs. | § In-linie

Bore » Stroke - 132x 165 ) 2500
Displacement it 135 Max. output
Ratedoutpul KW(ps)irpm 366 (497) / 1900 e
Fuel lit/hr 93 ( at rated output )
Direstion of ratation £ viewd from stern ( crankshatt )
1500

Combustion system Direct injection

Cooling syste Fresh water cooling with sea water & Fresh water pumps
Lubricating system Forced lubrication with gear pump 1000
Starting system Electric starting motor (DC 24V ) 600 800 1000 1200 1400 1600 1800 2000 2200

Dry weight kg 1490 Engine speed (min-')

Torque (Nm )

IMOS] &% ZHu] F5E FPog 4AE FESlo EXs== Hustu
AT 2 A7 Fe & ol Ade 2aEAZ & T THAR FEoho]
HAE ARSIl FuLE tiH] 35% =9 650 rpme AlZto g Zh A
HZ 1588E A% S o190, 158 T ZR MEF0Q 582 AL
FHb 102 AFRE 7IHteE FASItE AF2 23] vi&Este]l AAISHSl=H
A HNEE ASEE 1502 BAE S4A7IHA X3, olF FAAL
2 7§ F R MEoANE IEFEH AHEo2 ASs7iHA S0
A MR AE & FAX o= 545 A=848 TES A 14 S8717 5
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1900 Break 1900
(100%) time (100%)
1700 1700
(90%) (90%)
1500 1500
RPM (80%) (80%)
. 1400 1400
(engine (75%) (75%)
road) 1200 1200
(63%) (63%)
950 950
(50%) (50%)
650 650
(35%) (35%)
Speed
5 | 71 9 |12 12| 15] 17 17 |15 13]12|10] 7 | 4
(kt)
Fel o5l 4 | 8 | 95115 16 | 225 20 | 16 | 12 |95 ]75]|35]| 3
consumption
[T1 14] 2 SHo)A A Ae Hi
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v

VPX2g
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2 (mmH,0)

AT 0
] =

o}7]A] VP :

P FENSE (m/s?)

g

720l W= (1.2 kg/ni)

£5 (m/s)

V

el
=

3l portable flue gas analyzer(model MK2, Greenline)

Be 9

o o 1
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ar
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AR
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o
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X
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717t AAol the ARE FEEA] X
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o

Hl,

1
T

HAMsle] HE £59 WalE BANA

£ 305 mmH,0 it} o47|A £28 2

Ao}
o+ 55

(e}

<k

Xr

4.043 x /30.5 = 22.3 (m/s)

Vm/s)

22 10.5 m/min o]t}

oF

(0.05 x 0.05 x 3.14) m® x 22.3m/sec x 60sec/min = 10.5#°/min
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23] 5743t éﬂ% E 110] HEPE B Aetol] ZaE <dxle] eI
EF7} 1,400 rpmollAl HHE RHol1 ZAsH= ¥

7R 2 FEAaRF AAEH 94 1,400 rmeH/H Zrh
otz HfEE Q] 1,900 rpmolA Zashs g Ryrh NOxQJr 2

°
do
R
ol

12 7N
=T 1400 rpm7tA] =718 1,400 rpmoﬂkl 27V A B =7l
A siEe Boln

NOx [¢0) CO2 0> PM. 5 PN(APS) | PN(FMPS)

(ppm) | (ppm) | (%) (%) (mg/m?) (#/cr) (#/cn)
650rom | 1,299 | 75 3.6 17.3 1.0 326 9,956,129
950rom | 1,337 | 89 5.5 141 0.9 327 9,662,879
1200rpm | 1,365 | 86 7.4 10.7 1.4 325 7,594,052
1400rpm | 1,388 | 76 7.9 9.8 1.0 365 6,928,781
1500rpm 698 77 6.9 11.7 1.2 243 2,923,636
1700rpm 869 103 8.1 9.5 0.7 336 6,300,606
1900rpm 948 118 8.7 8.6 0.7 322 4,925,076
Break time | 420 136 1.5 20.8 0.4 279 2,983,202

1,600 12,000,000 25.0 160

1,400 140

- 10,000000 200
1,200 120
8,000,000
1,000 T 150 100
800 6,000,000 ) 30
o
[}

600 10.0 60

CO (ppm)

4,000,000

400 40

PN (5.6~560 nm) (#/an’)

5.0
2,000,000
200 20

NOx (ppm), PN (0.5~20 um) (#/cm’)

650 950 1200 1400 1500 1700 1900 Break 650 950 1200 1400 1500 1700 1900 Break
RPM RPM RPM RPM RPM RPM RPM Time RPM  RPM RPM RPM RPM RPM RPM  Time

= Nox (ppm) NP(ym) NP(nm) C02 (%) 02 (%) e===CO (ppm)

(T2 16] A8} w7 7is =4 A
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7| 2EE HAHT|A &5
71%= 1 7|= 2 7|1= 3
nol 130rpm ol2td whf | 17 o|&t 14.4 0|5} 3.4 0|5}
130kW no| 130rpm O A} 45.0xn"02 | 44.0xn™029 | 9.0xn0?
st 2,000rpm oOf2k of o|s} ol st 0|5}t
nol 2,000rpm OlAtl wf | 9.8 0|5t 7.7 o|st 2.0 o5t

¥ H|D: 7[FE 12 20104 128 31 o|Mo| A== Metd|, 7|& 2= 20114
18 1 oo A=& Muoll, 7[& 32 2016 1& 1 o|=Fof A=
detoll dx|=l= ClA7|Zol 2224 HE5HE, 7IEE HEUY H HEAY]
=2 sl rEEg oz M= dHiof wWECE

Hlo £40] 7t ¥rhE 71Eo] gle JEfolA Aol ois) st
LAEAL] HEe &7 SIS ERH A|¥+2 HE 8)) vl
gl COY ¢ aZAldel this) 507200(12) ppm ©lstE 783
Aem, SRF A xA|4o] thafA= Zti 300(15) ppm ©]stE H&|stal
2 ZHo|A= H]E3(break time)ol| 136 ppm(20.8).& 7% =&
Ba, HA Fsiel 650 rpmi}t FHFAEH! 1,400 rpmolA 4
7.3) ppmi} 76(9.8) ppmO = 7P I FEE EUrt ol AEae
= Al7lo] AL A7t o]FoXHA COY & b
o] Z& Hl2PRIe HAWPFAESHA 7 =&

§9
w

OPF
i

_,_,
N
hJ

™ o J

NOXA 3% NOE Hel=1r lom, thekst A|dolA] 20(15) ppm o]}
E] 270(13) ppm OJal7tR] W2 WHAE 7T Ut ArbEgoz fr] Fof
HIS5EE= NOxE 12 QEEZCQ NOE HEH F A8 4Hgso] fRE
NO,E ExfstA "Hrt £ AFolAes S olE 7 NOxZ AlFEHol AHAQ]
Hlue FEAIR B2FAIZE 420 ppmlE 7P AEEE BN, 44550
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2
dutAo g f7] T YAEL H=YAH100 nm o]s}) Hel= aid FFR Y
2 4,00076,000 /NEEE LEEHQI ti7|&F A= 10,000~20,000 N RBE
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3438 Zasts 22 /A T 5 ARG
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ARG Aatoln}, YRl ZHUAEC Hls) B4 F 2F Fibolu &,
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Particle formation & Growth Further growth (> 2 nm) Energy and Environmental
in initial stages (<2 nm) S R Applications

e
::: S e g < ﬁ, y Condensation Pollution control
% o 2 g P, 8 -
3

T

Reaction Nucleation E> o _
“ Coagulation
e

Knowledge gap:
Chemistry dependence

Fast reaction rate 4 2 )

Difficulty in sampling % . .
Brownian diffusion - Simtsifing
Limitation in instrumentation 3 )

Characterization in high-temperature aerosol reactors
Size, Concentration, and Chemical Composition Analysis
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