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Abstract

Recently controlling of air pollutants emission from onboard ship
as well as on land has become more important issue. New Annex
VI to MARPOL 73/78 and IMO NOy Technical Code were adopted
by the IMO.

Particularly from the vyear 2000, according to Regulation 13
Nitrogen Oxides(NOyx) of the Annex VI, this regulation shall apply
to new marine diesel engines greater than 130 kW installed on
vessels constructed on or after January 1,2000, or which undergo a
major conversion after that date and most of engines which are
being currently built should be tested and surveyed in accordance
with NOy Technical Code.

In order to prevent the port city from air pollution, we have to
know how many tons of NOyx emit from ships in all port city and
we should make our own implementation schedule depending on our
country’s status.

For this purpose, this study investigates the discharge amounts of
nitrogen oxides(NOyx) from all ships in the port. But it is difficult to
survey for the discharge amounts of NOx from all ships in a porty
city due to time and cost.

Marine engine power is very related to Gross tonnage of ship and the

amount of NOx emission is related to engine power. Therefore the method



of calculation can be obtained from these relationships.

So this report proposed the method of calculation without onboard
survey. With the comparison and analysis of other countries
emission control regulation, author proposed basic data of total
discharge NOy emission from ships in the port and future emission
control standard in our country. Especially, this report focused on
port of Busan, because marine traffic of Busan is very intensified.

From the Busan Regional Maritime Affairs and Fisheries office,
ships types were classified into container ship, bulk carrier, general
cargo ship, passenger ship.

Marine engine power 1is directly related to Gross tonnage of ships
therefore aregression across four ship types was performed by using KR
registration data statistically.

As the result, the estimation results reveal that total discharge amount
from ship is large unexpectedly ,but there is few report that NOg
emission from ship will have an effect on the coastal environment.
Thus its effect should be investigated in order to search the proper
procedures against air pollution.

The more study will need to research OCD(Offshore and Coastal

Dispersion)model for coastal environment effect.
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AEwe woee fER BAAD & Asds 2 B e
oowwae BAA DL ol gake] Awasl




A-F2A9 F7] gAY wlEH AL FET VA= B
AME ol&ste] AL -3 L AErA 9 NOgo Hl&# A
AL NOx WEF A1 29 F 717 F24& H&3to o - 4]
o] 7] fAe NOy &= AuA e Hx td NOx WiE#HE& A4t
=
(1) NOx W& A 1S o] &3 23
N & ME DE
TET
A F (TON) AErA ZH 94| MEPS) | DE(PS) | NOy NO«
(HOUR) (kg/month) | (kg/month)
iRl 1,048,419 1,512 128 | 872,874 | 92,190 2,420 4,640
AHEA 473,906 4038 | 129 | 510517 | 50979 | 1,816 | 5490
A ukslE A 2581614 | 15450 | 450 | 1,823,109 | 161,784 | 8572 | 19,404
ZA"oly A [12538157] 15,905 | 803 |13,708,228| 740,046 | 40,930 | 60,940
s A 53,738 | 90,474
(2) NOx Wl &% 442 28 o83 A=
1 = ME | DE
TET i
A F (TON) AHAIZH 242 | ME(PS) | DE(PS) | NOy NOy
(HOUR) (kg/month) | (kg/month)
RS 1,048419 | 1512 | 128 | 872,874 | 92,190 | 5,296 4 885
AHEA 473,906 4038 | 129 | 510517 | 50,979 | 2878 | 6,228
I ukslE A 2581614 | 15450 | 450 | 1,823,109 | 161,784 | 10,484 | 20,794
g oy A 12,538,157 | 15905 | 803 [13,708,228| 740,046 | 90,088 | 63,445
A 108,746 | 95,352
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F 441 A A3 v

@9 Kg/month
| A F7] g A(ME) NOx 243} H% t&A(DE) NOx 2%
i il

s ! 1 (1) 2) ! 1 1) 2)

ol 44 1,554 | 3450 | 2,420 | 5296 | 4,804 | 5,071 | 4,640 | 4,88

gl 1,460 | 2,142 | 1,816 | 2,878 | 7,672 | 8383 | 5490 | 6,228

dnkstEAM | 7,630 | 10,592 | 8572 | 10,484 | 24,178 | 37,231 | 19,404 | 20,794

ZAeolyd | 16,568 | 35,314 | 40,930 | 90,088 | 77,335 | 81,059 | 60,940 | 63,445

& 27,212 | 51,498 | 53,738 | 108,746 | 113,989 | 131,744 | 90,474 | 95,352

F 442 ANZAIe] v &

A Ak 7] T A (ME) Bz Yy A (DE)
1 il
A% LT ey oy eym] Y a1 Te/ n e

o 74 d 102216 | 16 | 22 | 1.0 | 11 | 09 | 096 | 1.1

el 10 | 15| 1.2 | 13 16 | 1.0 | 1.1 | 07 | 0.7 1.1

O

)

Akst=d | 1.0 | 14 | 1.1 | 09 12 | 1.0 | 1.5 | 08 | 09 1.1

Aoy | 10 | 21 | 25 | 26 | 22 | 10 | 11| 08 | 08 | 1.04

ez i 1.0 | 1.80 | 1.60 | 1.57 | 1.80 | 1.0 | 1.20 | 0.80 | 0.84 | 1.08
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29 BANTL F2 o83 dolHs HBHe FA Yonw
432 9@ A Ade Aol 143} 32 182 AAx 3

s = SR

A F TE=ET ME =9 | DE =H v L
HYUNDAI
ZH el 51,836 67,034 3,298
ADMIRAL
OCEAN
2hEA 29,160 11,841 943
GOLD

(2) 23
ME %2 DE %9
A E FES
I i I i
Ad oy 51,836 15,356 | 59,132 | 2,523 | 3,255
A2 A 29,160 11,517 | 11,218 | 1,849 | 903

_51_



o)
X

~X

al]
=)

o)

—

<
™~
7
o)
T

N
)

]
,_lﬂ_,I
el

CE DI KR

A%}

°

Murel Amsh AnA w2
@ol A Aukst @A Aolsk 1A

A5 AA
T}

™
ar
)

™
-

ox

—
fite)

bsi ot

°

H| 1l

2} 5 9

1

T
p 4

NO«
afol Al Al %

S

o)

A, E 521~3 527

af

SRE]
24

d

Bx gd 4FS

A
)

}

]
pal

oz
52 A A

)

4413 20

Akl A4 A1 20

shel vrebdla glch

5

NOx Hj = &9

_(H
NANE =2 e

=

=

-

o

T oA

=g

J

-

A
a9 521~524

|

A

ﬂn
HH
N
or

X
o

X
N

A2 27t

s

9/]

o2 A A1 29

)

)

K

o] &

=

=

Aol Al

} a1

]

=
=

8

Au g
R4

1tk @ e NO, W& @ A A 172

=l

= NOx W& 1 AA

S

(0]

an

2 2E IMOo A

o
e
)

|

0%

o

NOx i

=4 =

o A i

ok 1.8uj 9

o
¢Ks

o

Aols UEEE A4

_52_



3% 5.2.1 Main Engine-A

Engine Type

6S550MC-C MKY7

Engine Output/rpm

9,462(kW)/127

Kind of Fuel

BUNKER-A(ISO8217,DMB)

Load(%)

100 75 50 25

NO«(g/kWh)

13.15 | 14.07 | 13.67 | 16.70

NOx W& & A4 4 1(g/kWh)

15.64 | 15.08 | 14.16 | 12.68

NOx Wi & & AF4 4 2(g/kWh)

16.38 | 18.31 | 15.85 | 16.91

NOy IMO-cycle E3(g/kWh)

13.91

Maximum Allowable NOx emission
(g/kKWh)

17.0

3% 5.2.2 Main Engine-B

Engine Type

TK8OMC-C MK6

Engine Output/rpm

25,227(kW)/104

Kind of Fuel

BUNKER-A(ISO8217,DM)

Load(%)

100 75 50 25

NOx(g/kWh)

11.87 | 13.26 | 11.64 | 12.57

NOx W& & A4 4 1(g/kWh)

1791 | 17.23 | 16.25 | 14.90

NOx W& & AF4 4 2(g/kWh)

1898 | 21.88 | 17.83 | 18.07

NOy IMO-cycle E3(g/kWh)

12.64

Maximum Allowable NOx emission
(g/kWh)

17.0
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3% 5.2.3 Main Engine-C

Engine Type

6RT-flexb8T-B

Engine Output/rpm

11,274(kW)/92.9

Kind of Fuel

BUNKER-A(ISO8217,DMB)

Load(%) 100 75 50 25
NO«(g/kWh) 15.34 | 15.28 | 15.80 | 14.48
NOx W == A4 2 1(g/kWh) 16.05 | 15.37 | 1454 | 13.12
NOx i &= AFA 2 2(g/kWh) 16.85 | 18.92 | 16.14 | 17.03
NOyx IMO-cycle E3(g/kWh) 15.69
Maximum Allowable NO; emission 170

(g/kWh)

3 5.2.4 Diesel Generator Engine-A

Engine Type 6L.23/30H
Engine Output/rpm 967(kW)/900

Kind of Fuel BUNKER-A(ISO8217,DMC)
Load(%) 100 75 50 25
NOx(g/kWh) 7.96 8.61 8.17 7.62
NOy i & & AFA 2 1(g/kWh) 11.36 | 10.92 | 10.31 | 9.35
NOy i & & AFA 2 2(g/kWh) 11.63 | 12.16 | 12.03 | 13.87

NOy IMO-cycle E2(g/kWh) 8.22

Maximum Allowable NOyx emission 115

(g/kWh)

_54_




3% 5.2.5 Diesel Generator Engine-B

Engine Type

61.23/30

Engine Output/rpm

790(kW)/720

Kind of Fuel

BUNKER-A(ISO8217,DM)

Load(%) 100 75 50 25
NOx(g/kWh) 11.11 | 11.16 | 10.37 | 9.72
NOx W == A4 2 1(g/kWh) 11.04 | 10.60 | 10.02 | 9.09
NOx i &= AFA 2 2(g/kWh) 11.28 | 11.72 | 11.74 | 13.55
NOyx IMO-cycle E2(g/kWh) 10.61
Maximum Allowable NO; emission 121
(g/kWh) '
3% 5.2.6 Diesel Generator Engine-C
Engine Type 71.23/30
Engine Output/rpm 905(kW)/720

Kind of Fuel

BUNKER-A(ISO8217,DMB)

Load(%) 100 75 50 25
NOx(g/kWh) 12.07 | 12.72 | 11.93 | 10.42
NOy i & & AFA 2 1(g/kWh) 11.30 | 10.81 | 10.21 | 9.24
NOx i &= AFA 2 2(g/kWh) 10.70 | 12.01 | 11.94 | 13.77
NOx IMO-cycle E2(g/kWh) 11.94
Maximum Allowable NOx emission 121

(g/kWh)
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3% 5.2.7 Diesel Generator Engine-D

Engine Type 5L.28/32H
Engine Output/rpm 1050(kW)/720
Kind of Fuel BUNKER-A(ISO8217,DMB)
Load(%) 100 75 50 25
NO«(g/kWh) 10.17 | 1047 | 11.01 | 9.91
NOy vl == A4 2 1(g/kWh) 1143 | 13.29 | 9.52 7.40
NOx " = = AF4 2 2(g/kWh) 1143 | 12.70 | 11.43 | 14.81
NOx IMO-cycle E2(g/kWh) 10.50
Maximum Allowable NOx emission 121
(g/kWh) '

E3: Test cycle for "Propeller law operated main & propeller law
operated aux.engine” application

E2: Test cycle for "Constant speed main propulsion engine” application
(incl.variable pitch propeller installation)

D2: Test cycle for "Constant speed auxiliary engine” application
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