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Notes: Efficiency improvements more than offset activity growth in the 2030s and 2040s, but by 2050 activity
demand growth overwhelms efficiency improvements, leading to increases in final energy demand. The category
biofuels includes biomethane and is considered to be carbon neutral.

Emissions from international shipping fall by more than four-fifths between 2019 and 2070
in the Sustainable Development Scenario, mainly due to switching to biofuels and
hydrogen-based fuels. 2
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BISAHICNENE UTTIE. 20194 385170 MAN E&S : Detailed information on preparation and operation
on fuels with maximum 0.50% sulphur ({fR 2 X ~#BS@(T) @ Biofuel MBEFDICIAS BEERSNTULNE T,

iasbIC D $¥8/ N1 2Rl (Straight Vegetable Oil : SVO) DU\ T,
- HOFRIRSIE CEBNHEIT DL BSUVED T, /N1 ZTMRN TRHESVDTIEI?EED
I A=IEHOFIN, EEEIF « « U, LEEXERDEh

Dntantial nrnhlame with hinfiiale ara mainhy lInnAa tarm etnarana etahilihvy inAaraacad riele nf ~Arrncinn In tha
- OlCiiual PiOOICITIS wiuil BiICIuCiS aiC ilidirtiiy 101y Wil SwWbiayc Swawviiily, niGicdsCU sk Ui CONTUSiUIN i uic
fuel system and filter and sealing material issues. Some biofuels are prone to attract water, which also

increases the risk of microbial growth (Figure 46) and corrosion. Water can be removed by a properly
designed and used fuel system. It is important that the separators are operated and maintained. If free
water is appearing in the fuel tanks, it is important to drain this water off. Removing the water will
decrease the risk of microbial growth, sometime called “diesel pest”’, and corrosion.
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Figure 46 Microbial growth in the fuel water interface. Note the thread-like substance which could easily 4

block filters.
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, —— Table 1. Test engine specifications
Density (15°C) g/cm? 0.8753 0.8753
Kinematic viscosity | mm?2/s 2.500 3.808
(50°C) Manufacturer Matsui Iron Works
Pour point °C <5 <15 Model MU323DGSC
Flash point °C 83 157 Type 4 Stroke cycle diesel engine
Water % 0.01 0.04 (Turbo Charged, Water Cooled)
Carbon residue % <0.1 0.01 Number of cylinders 3
Ash % <0.001 0.000 Cylinder bore 230 mm
Sulphur % 0.04 0.00 Stroke 380 mm
High calorific value J/g 44910 39900 Maximum continuous output 257.4 KW (350PS)
C % 88.1 76.8 Maximum continuous speed 420 rpm
H % 118 12.2 Brake mean effective pressure |1.77MPa
N % 0.02 0.0004 Compression ratio 13
o) % <0.1 10.5 Fuel injection nozzle ®0.32mm x 7

H &8 : Nishio, S., et al., Combustion of Biofuel and Biogas in a Marine
Engine, CIMAC Congress 2019 Vancouver, Paper No. 189 (2019).
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