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Abstract — The International Maritime Organization (IMO) will enforce a new 0.5% global sulphur cap on fuel
from 1 January 2020 to regulate sulfur oxides (SO,) emissions from ships. This regulation specifies that all vessels
in international waters have to use fuels with sulfur content up to a maximum of 0.5% or install exhaust gas clean-
ing systems. The objective of this study is to investigate the characteristics of calorific values for bunker C fuel oil,
which is the main fuel for large vessels, by sulfur contents. For this, sulfur contents, calorific values, hydrogen con-
tents, and densities of bunker C oils were measured so as to determine gravimetric and volumetric calorific values.
The results showed that gravimetric calorific values increased by decreasing sulfur contents. 0.5% bunker C oil had
approximately 1.53 MJ/kg higher net calorific value than 4.0% bunker C oil. Densities decreased by decreasing
sulfur contents, so that 0.5% bunker C oil showed approximately 0.05 g/cm® smaller density than 4.0% bunker C
oil. This variation was observed remarkably for bunker C oil with sulfur contents of less than 1.0%. The volumet-
ric calorific values increased as the sulfur contents of the fuels increased but there was no evident variations for the
fuels with sulfur contents between 1.0% and 4.0%.
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Table 1. Description of the bunker C (B-C) oil samples used in this study

No. of 1
Sulfur content (Fuel name) O- OF Sampres

Collected Selected
<0.3% (0.3% B-C) 62 25
0.3~0.5% (0.5% B-C) 33 25
0.5~1.0% (1.0% B-C) 22 22
1.0~4.0% (4.0% B-C) 65 25
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Fig. 1. Variation of gravimetric gross calorific value by sulfur content in bunker C fuel oil.
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Fig. 2. Variation of gravimetric net calorific value by sulfur content in bunker C fuel oil.
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Fig. 3. Variation of density by sulfur content in bunker C fuel oil.
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Fig. 5. Variation of volumetric net calorific value by sulfur content in bunker C fuel oil.
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