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An Experimental Study on the Emission Characteristics of Smoke from the Marine
Four-Stroke Diesel Engines Operated in Constant Speed and Various Load Steps

Sang-Hoon Oh+, Jae-Min Kim++, Hyun-Kyu Kim+++ and Bong-Whan Yoo++++

Abstract :

The emission of particulate matter from marine diesel engines is already restricted by regional regulations in

some countries, and IMO has been preparing the regulation for particulate matter from 53rd MEPC. But confusingly, the
gravimetric PM  measurement methods and procedures are not established clearly yet. On the other hand, smoke
measurement method is set clearly, and it can also indicate PM, though it is not direct gravimetric method. As the
preparing step for regulations about PM, we measured the smoke density of exhaust emission from the marine four-stroke
diesel engines operated in constant speed and various load steps on the test-bed, using the filter-type smoke measuring
instrument. As a result, we understood the emission characteristics of smoke from the engines. Additionally, to obtain the
objective reliability of our measurement data, we carried out experimental studies about various measuring parameters that

could affect the smoke density.
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Tablel. US EPA Tier 2* Marine Emission Standards

¢ . Displaccment (D) o NOx+THC Py Date
ategory di’ per evlinder g/khh o/ ki o/khh
Power 2 37 kW
5.0 7.5 0.40 2005
<09 ’ ' 103
1 0.9 £ Db<1.2 5.0 7.2 0.30 2001
1.2 2 h<2j 5.0 7.2 0.20 2001
2.5 £ 0<5.0 5.0 7.2 0.20 2007
5.0 = <15 5.0 7.8 0.27 2007°
15 £ 0 <20 .
5.0 8.7 0.50 2007
Power <3300 ki ’ '
T2 15 =D <20 .
N 5.0 9.8 0.50 2007
Pover = 3300 kh ’ 0
20 = < 5.0 9.8 0.50 2007°
5 =D <30 5.0 11.0 0.50 2007°
* - Tier 1 standards are equivalent to the WP Aanes VENOX limits
a - Tier 1 certification requirement starts in 2001
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Fig. 1 Measuring system of exhaust emissions

Table 2. Specifications of test engines

Item Unit Hodel
61.23/30 8L28/32
Number of cylinder # 6 8
Nominal Power k¥ 780 1680
Speed rpm 900 720
Cylinder diameter mm 230 280
Piston stroke mm 300 320
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Steady state measuring points(¥]

Fig. 2 The smoke density of probe depth conditions
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Fig. 3 The smoke density of probe angle conditions
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Fig. 4 The smoke density of load steps with various
heating tube(Model : 6L23/30)

Engine Type - 5L28:32
Engine Power ; 168 K
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Fig. 5 The smoke density of load steps with various

heating tube(Model : 8L.28/32)
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