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ABSTRACT

In this research, to cope with the exhaust being reviewed to establish legal regulations for domestic small
vessels, a basic experiment on an exhaust emissions post-treatment system was conducted to construct the design
data required for securing a localized technology. The data was secured based on the arithmetic mean calculated
through setting the engine load to 25%, 50%, and 75% and conducting five. A 2800-cc turbo charger diesel-type
engine was used in the experiment, and an engine dynamometer was used in the conducted tests. As a result,
NOx was reduced by approximately 20% and PM was reduced by approximately 97%. Although the results
indicated no significant changes to CO in test mode-1, it was greatly reduced as it transitioned into the next
phase.

Key Words : Diesel Engine(CIRZI), Exhaust Gas(Hi7[7t2), Small Ship(Z=&MEH),  Aftertreatment( A 2]),
Engine Dynamometer(ll - 524 A))
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Table 1 NOx emission limits (IMO regulation)

o application NOx limit (g/kWh)
Division
date n<130 (rpm) | 130<n< 2000 | 2000< n
Tier 1| '00.11 17.0 45 x n” 9.8
Tier 1 | '11.11 144 44 x o™ 7.7
Tier | '16.11 3.4 9 x p” 1.93

Tier II : Approximately 20% reduction compared to Tier I
Tier Il : Approximately 80% reduction compared to Tier I
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Fig. 1 Engine model for experiment

Table 2 Specifications of test engine

Engine type Diesel turbo-charger
Displacement 2,874cc
Cylinder No. 5
Power 120PS/4,000rpm
Torque 25.5kg-m/2,400rpm
Compression ratio 22:1
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(a) Engine and dynamometer
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(c) Fuel Consumption meter

Fig. 2 Experimental setup for engine power test

Table 3 Specifications of dynamometer

Absorption power (PS/kW) 663/490

Absorption torque (kg.m/N.m) 75/735

Maximum speed (RPM 13,000
Rotor inertia (kg/m’) 0.46
Cooling water volume (LPM) 125
Weight (kg) 900
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Fig. 3 After treatment system of exhaust gas
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(a) Symmetric (b)Asymmetric
Fig. 4 The types of DPF inner shape
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Honev-comb cell Ceramic porous wall

Fig. 5 Internal structure of ceramic monolith filter

Table 4 Test conditions

Mode-1 Mode-2 Mode-3

Power(%) 25 50 75

Speed(rpm) 1,000 1,500 2,000
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Fig. 6 Comparisons of engine speed at test mode
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Fig. 7 Comparisons of engine torque at test mode
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Fig. 8 Comparisons of engine power at test mode
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Fig. 9 Comparisons of NOx emission at test mode
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Fig. 10 Comparisons of CO emission at test mode
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Fig. 11 Comparisons of diesel particle nmtter at test mode
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