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Experimental Study on Reduction of Emissions for Marine Diesel Engines

with a Double Post Injection
Won-Ju Lee Jae-Hyuk Choi> Kwon-Hae Cho'
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Abstract: Marine Environment Protection Committee of the International Maritime Organization has decided to reinforce the
NOx emission standards for ships passing an ECA(Emission Control Area) with Tier Il standards from January 1, 2016. In
this study, real-time measurements of the exhaust gas, cylinder pressure and fuel consumption were conducted at each load of
a T/S Hanbada main engine of Korea Maritime and Ocean University, which is controlled by single injection and double post
injection for reducing NOx emissions. The results showed that the quantity of CO, and NOx increased in proportion to the en-
gine load, whereas the CO concentration was inversely proportional to the engine load. In addition, double post injection de-
creased 10 % of P-max and reduced 25~30 % of the NOx emissions compared to single injection, whereas there was a
trade-off relation, such as increase 3~5 % of SFOC (Specific Fuel Oil Consumption).
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Table 1: General Particulars of T/S HANBADA

Image Items Description
Builder STX Shipbuilding Co., Ltd.
Length Overall 117.02 m
Breath 17.80 m
Maximum Speed 19.0 knots
Service Speed 17.5 knots

Engine Model

MAN B&W 6L42MC/ME

MCR

8,130 bhp x 176 rpm

NCR

6,910.5 bhp x 166.7 rpm

SFOC at MCR

130 g/bhphr + 5 %

Gross Tonnage

6,686 ton

SharutA A o] &5t s] %] A39¢W A|45(2015.5)

419



UF - HA - 213

Azlo] &A=} o AA FLo] MC(ZIAI2) & ME(A
M2 oS (dual) Alo] WAlE AEsEta it S, 71AA A
TEMO) o= o] 7hsstar daol whel e wl
4 22OE WAt AAAIME) Azl RE
o] 7Fs3itt. Egh HApAlo] HE
A EA N2} emission control(©]THA]AEAN T 71| B L] A
A 2718 A9E 4 9ok
Z ezl wie} ol 710 A - A= 100 % 5
290 % 59 AE & EAE|AMTE ATt HA 5w U7
ol Ao s AqHEE F2 Fait BaloA 23T ¢
Argdo] v wdo] QIdth Ao} XA

Zl%%%%kﬂﬂﬁﬂeﬁi%&“‘ﬂﬂﬁ7Wﬂ1* X

|41 economy control(th

A

o
il

EM%‘ ?%l 7%0}01 %% et A e H2A o] A4t 7h
Sl stk olejell MApAlo] dlxe] FHoR= dAn

AR 2, wi7| 7k dEle] A, '] o H3k &
e oA Fol Slths).

Figure 1, 2= A Inlhs Az 5 A Aol 75 % -
atollA] 71712 & HARA Alo1E & A Ao vy o4
AS AA5E w4 glete] vlawg o 71AA|o] WAlel H]s)
ARpAle] R A9 7F 7)E2] heo] At glo] L=Al v
B oF 10 % 7HE ™ ko] S A B 5 vk

TDC
120

110

100

Pressure [bar]

-150 -100 -50 o 50 100 150
Crank Angle [dag]

Fgwe 1: Gylinder pressure of the mechanical control mode at 75 % load
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Fgwe 2: Gylinder pressure of the electronic control mode at 75 % load
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Table 2: Specifications of the Gas Analyzer (Testo 350-XL)

Image Parameter Measuring Range
O, 0 ~ 25 Vol. %
CO 0~ 3000 ppm
NO 0~ 3000 ppm
NO: 0 ~ 500 ppm
SO 0~ 3000 ppm
CO. 0~ 40 Vol. %
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Table 3: Fuel oil specifications

Test items Unit Results
Gravity APT @60°F - 0.9382
Specific Gravity @15/4C - 0.9377

Viscosity Kin. @50C mm'/s 25.86
Flash Point (Energy disperse o
C 81.0
X-ray fluorometry)
Sulfur (Pensky-Martens closed
tester)
Water Sediment

Weight % 1.76

Volume % 0.30
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Figure 3: Reduction principle of emissions by improving

combustion
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Figure 4: Fuel injection profile & cylinder pressure of

economy mode on a 7S50ME-C engine at a 75 % load
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Figure 6: Specific fuel oil consumption on each injection

mode according to M/E rpm
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Figure 9: P-O diagram on emission mode at 100 rpm
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