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Abstract : In this study, we conducted real-time measurement at the ship arrivals and departures at the port and at a constant speed of 150 rpm
for exhaust emissions from a main engine installed on the training ship, HANBADA, of Korea Maritime University. The result showed that the
concentration of nitrogen oxide was measured in the range of 800 ppm to 1,000 ppm at constant speed mode . On the other hand, the concentration
of nitrogen oxide during ship arrivals and departures was significantly fluctuated between 210 ppm and 1,230 ppm. And, the concentration of carbon
oxide at the arrivals and departures was also larger than that of at constant speed mode. These results show that the ship maneuvering skills to
prevent a sudden load change of main engine at the arrivals and departures of ship is needed. Additionally, it means that the difference of exhaust
emissions generated between the constant speed mode and the arrival/departure has to be considered when invented many technologies are adopted

into the reduction technologies of air pollutants from ships.
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Table 2 Sailing schedule for Real-time Measurement.
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Table 1. Major Specifications of Hull and Main engine on T/S

HANBADA
Items Spec.
Length Overall 117.20 m (LOA)
Breath(B) 17.80 m
Mean Draft 590 m (Full Loaded Condition)
Max. Speed 19.0 knots
Service Speed 17.5 knots

Main Engine Type

Bunker Capacity

Main Engine MCR (100 %)

MAN

Main Engine NCR (85 %) 6,910

Gross Tonnage

B&W 61L.24 MC/ME
(Dual Engine)

1,070 m’°

8,130 BHP x 176 RPM

.5 BHP x 166.7 RPM
6,686.0 ton

Table 2= 7|7}~ A=SS 93

Sampling ¢ 2 7]

o

7 Anf 29

gl

Ship's Name Main points of Actual Measurement

® Exhaust Gas Sampling position : Main engine Turbo Charger Outlet side

® Sailing Date(port) : 2012.4.23 ~ 4.24 (KMU harbor, Busan — Jeju port, Jeju Island)

TS ® Fuel(Bunker) Condition : Light Residue Fuel Oil(LRFO), 3.0 %
HANBADA <Bunker Specification>
. . . Viscosity . Water
Gravity API@60°F S.G.@15/4°C Kin. cst Flash Point Sulfur @Sediment
20.7 0.932 32.30 @50°C 82.7°C 2.57% 0.09 %
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Fig. 1. NOy concentration for Main engine RPM.
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Fig. 2. CO concentration for Main engine RPM.
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Fig. 3. CO, Concentration for Main engine RPM.
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Fig. 4. NOy, CO, CO;, concentrations for P-max in each Cylinder.
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