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An Experimental Study on Exhaust Gas Emissions of Marine
Generating Diesel Engine

Kwon-Hae Cho* - Jin-Uk Lee** - Sang-Deuk Leex*

Abstract : The internal combustion engine has been widely used as power source, such
as vehicles. industrial machine, power plant, military and marine engine, etc..
Especially, diesel engine has come to occupy most of engines for marine use, due to
high thermal efficiency, durability, reliability and high output. But, the exhaust gas
emissions of diesel engine came to be considered the major pollutional source, like the
destruction of ozone layer, global warming, acid rain and photochemical smog, etc.
Therefore, IMO adopted the regulations for the prevention of air pollution from ships
as MARPOL 73/78 Annex VI in September, 1997 and this convention will be effectuated
on May 19. 2005. But the restriction for NOx is applied to each diesel engine with a
power output of more than 130kW which is installed on a ship constructed, which
undergoes a major conversion on or after 1 January 2000. In this study, the generation
mechanism was investigated for various exhaust gas emissions in diesel engine. And
the emission characteristics of exhaust gas was understood for generating diesel
engine.

Key words : Exhaust Gas Emissions(¥ 71912 %), Pollutional Source(2¥¥). Environmental
Protection(378.35), NOx Technical Code(NOx & &3t 7|3 E)
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Table 3 Particular of Detectors

=44 7—f i 7)1 7k AEFe] O 9F COxex Wi CPE(Controlled potential electroysis)
£(%)2, CO, NO, NOy, SOz % X (ppm) &gl 2 R
X139 eE Testo 350 Al&71¢9 4%5& Table 3 measuring method Range Accuracy
o] LJeEhN L it} NO electro chemical 0~3000ppm +5% of
cell m.v.
electro chemical
Table 1 Characteristics of marine fuel oil NO; cell 0~500ppm | +10ppm
Fuel oil co, digital calculation 0~COsmax
y vy ‘ from Oy
G/E E
co 0~10000 +20ppm
specification Gas oil LRFO(B oil) ppm
S.G at 15/4C 0.8423 0.9225 0p [Cloctro chemicall g _gygp | 02 VOl
viscosity 2.52¢St/40TC | 43cSt/50C ;
SO, elTlctro chemical 0~5000ppm | +20ppm
flash point 62.4C 93.5C ce
. +0.5% of
sulfur 0.87% 2.64% T -40~1200C | 7
water & sediment | trace 0.05%

Table 2 Specifications of G/E

Generator engine

model SSHI MAN B&W 5T23LH-4E
output x

speed 725bhp x 720rpm

bore 225mm

stroke 300mm

firing order 1-2-4-5-3

fuel gas oil or marine diesel oil
injection +2.5
we 5.5~7.0 BTDC(71%5.5)
timing 15

MEP at MCR| 15.2 kg/cm?®

Pmax at 2

MCR 117 keg/cm

mean piston

spd at MCR 7.2 m/s

SFOC 147g/bhp/hr+3% at 100% load

vertical, single acting, 4 cycle,
type direct injection water cooled,
turbo charged diesel engine

4700 kg/hr at MCR gas
temperature: 275~350C after
T/C

exh. gas
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Table 4 Test cycles in the Technical Code

% rated 1401100 | 100 | 100 | 100] 100 91] 80 | 63
speed
% rated 60175 | 50 | 25 | 10| 100 75| 50 | 25
load
~ |p2]o.05]0.25{0.30{0.30{0.1] -] -| - | -
Weight oot olos0l0.15(015] - | - | - | - | -
factor :
E3| - | - | - | - | -lo2[05]0.150.15
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