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A Study on the Performance Comparison of Energy Saving Devices for Handy-size Bulk Carrier
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Abstract: The environmental regulations for CO2 emissions from the ship have been established recently, and fuel oil price has
been increased continuously. In order to overcome these circumstances, Energy Saving Devices (ESDs) have been developed
continuously to reduce the fuel oil consumption and improve the propulsive efficiency. This paper describes the trial perform-
ance of PBCF (Propeller Boss Cap Fins), SCHNEEKLUTH duct, Asymmetric rudder bulb and Mewis duct applied to han-
dy-size bulk carriers. As a result, SCHNEEKLUTH duct is more effective than other energy saving devices at the reducing the
fuel oil consumption and the improvement of the propulsive efficiency. In addition, it is confirmed that SCHNEEKLUTH duct
is really effective in the vibration of the deck house. And the fuel oil consumption can also be reduced through main engine
de-rating.
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Table 1: Principal dimensions of bulk carrier
o . . DWT 34,000 DWT 35,000
Principal Dimensions . .
Bulk Carrier Bulk Carrier
Length (O.A) 180.40 m 182.00 m
Length (B.P) 171.40 m 177.00 m
Breadth (Mld) 30.00 m 30.00 m
Depth (Mld) 1440 m 14.60 m
Draft (D.L.W.L) 93 m 10.016 m
Table 2: Specification of main engine
. . DWT 34,000 DWT 35,000
Main Engine . .
Bulk Carrier Bulk Carrier
Model 6S42MC7 5S50ME-B9.2
Cylinder bore X 420mm X 500mm X
Stroke 1,764mm 2,214mm
6,480kW 8,900kW
NMCR at 136rpm at 117rpm
6,480kW 6,050kW
SMCR at 136rpm at 99rpm
5,832kW 5,445kW
NCR at 131rpm at 95.6rpm
Mean piston speed at
SMCR 8.0 m/s 7.3 m/s
MEP at SMCR 19.5 bar 16.9 bar
Max. combustion 145.0 bar 190.0 bar
pressure (Pmax)
SFOC at SMCR 179 g/kW-hr 162.1 g/kW-hr
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Table 3: Sea trial ballast condition

d ASE v HESIIL, olvA] Az A vA
A

A4l Figure 1 =% o] PBCFS 283+ A4t

Shi Normal Ballast Heavy Ballast
p Condition Condition
Without ESD Carried out Carried out
With PBCF Carried out N/A
L SCI_CII{:EEKLUTH N/A Carried out
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Table 4: Power for Al ship and A2 ship

Table 5: Speed for Al ship and A2 ship
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Figure 5: Speed-Power for A3 ship and A4 ship

Table 6: Power for A3 ship and A4 ship

Item A3 ship A4 ship
Power based on 14knots 5,277kW 4,353kW
Table 7: Speed for A3 ship and A4 ship

Item A3 ship A4 ship
Speed based on 5,000kW 13.7knots 14.6knots
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Figure 6: RPM-Power for A3 ship and A4 ship
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Figure 10: Speed-Power for B1 ship and B2 ship

Table 9: Speed for Bl ship and B2 ship

Item BI1 ship B2 ship
Speed based on 5,000kW 13.7knots 14.2knots
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Figure 9: Mewis duct for B2 ship

Figure 11: RPM-Power for Bl ship and B2 ship
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Table 10: Comparison with 6S42MC7 and 5S50ME-B9.2

Main Engine Model 6S42MC7 5S50ME-B9.2

Cylinder bore X 420mm x 500mm x

stroke 1,764mm 2,214mm
6,480kW at 8,900kW at
NMCR
136rpm 117rpm
6,480kW at
SMCR 6,050kW at 99rpm
136rpm
5,832kW at 5,445kW at
NCR
131rpm 95.6rpm
SFOC at SMCR 179 g/kW-hr 162.1 g/kW-hr
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