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Exhaust Emission Characteristics from Heavy-duty Diesel Engine

applicable to Prime Propulsion Engine for Marine Vessels
Hyungmin Leet - Rangeun Park'
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Abstract: The objective of this work presented here was focused on analysis of particulate matter and
nitrogen oxide characteristics in ESC test mode from heavy-duty diesel engine installed on-road vehicles
applicable to prime propulsion engine for marine vessels. The authors confirmed that a large quantity
particulate matter were emitted in high power density condition, nitrogen oxide characteristics were
dependent on exhaust gas temperature. Particulate matters were reduced by 1/100~1/1,000 times in post
DPF with test modes but filtration efficiency was decreased in the engine power fluctuation. In the case of
the high speed and power condition, the exhaust level of particulate matters was increased according to
increment of temperature of gas flowing into DPF. The orders of magnitude for particle concentration levels
from the analysis of size distribution of particulate matters of test engine was different. Both emitting
nano-sized particles below 100nm regardless of DPF and non-DPF

Key words: ESC (European Steady-State Cycle), Particulate matters, Nitrogen oxides, DPF (Diesel Particulate
Filter), Size distribution
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Table 1: Test engine specifications

6 cylinders V type
11,946 cc

290 kW @ 1800 rpm

1850 Nm @ 1080 rpm
2,300 rpm
130 x 150
Exhaust gas

Engine type

Displacement

Rated power

Max. net torque

Max. permitted speed
Bore x Stroke (mm)

Charging method

Gaseous emissions analyzer

HEPA

Diluted exhaust gas
Dilution tunnel .

Temperature and humidity
controlled intake air

DMS500

e uonnia puz

Test engine CRT

Figure 1: Schematic diagram of heavy-duty diesel

engine experimental system
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Figure 5: Real time particle emission characteristics
in ESC mode test
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Table 2: IMO NOx regulations for ships

Contents Tier [ TierIL Tierll
n<130rpm 17.0 144 34
<;(3)80§r;m 4500 | 4400 | 9.0n"?
n=2000rpm 9.8 7.7 2.0
Efff“ive 2005.5.19 | 2011.1.1 | 2016.1.1
ate
Applicable Engine Engine m
Technology | Control Control SCR
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Figure 8: Particle size distribution at ESC mode
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