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Influences of the Surface Pollution Cause by the Marine Growth on Ship Hulls

on Engine Performance and Output
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Abstract: The cost of fuel in ships has recently increased due to a rapid increase in international oil prices and international
restrictions regarding the greenhouse effect generated from the burning of fuel. Therefore, different methods for changing the
hull designs for improving energy efficiency, developing coating for reducing friction resistances, developing additives for im-
proving engine thermal efficiency, and low-speed operation for reducing fuel consumption have been considered. The develop-
ments of high-speed, large-scale, and energy-saving vessels are deemed essential to adapt to the recent high oil price era.
Therefore, it is important to analyze Precisely the qualitative and quantitative changes in the resistance value of the local areas
of the hull surface. In this study, the engine performance before and after docking was analyzed to examine friction resistance
caused by marine growth on the hull as a basic study for improving the energy efficiency. The result was then presented by
comparing it with the previous data for 2.5 years between docks to investigate the performance of the main engine, the change
in friction resistances and loads, the fuel consumption and ship speed.
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Figure 1: Schematic diagram of the experimental apparatus

Table 1: Specifications of a test engine

Item

Specification

Engine Type Dic

2-Stroke, single acting

sel Engine with T/C

NO. of Cylinder

6

Bore/Stroke

350/1050 mm

Compression Ratio

12.96

MCR

4000BHP/200rpm

NCR

3400BHP/190rpm
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Figure 2: Diagram for the fuel oil flow measurements

Table 2: Specifications of the Bunker
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Table 3: Comparison of parameters before and after docking
Products LR.F.O - -
. Parameter Before Docking After Docking
, API@60°F 19.9 :
Gravity - Displacement 3.966 3.964
S.G.@15/4C 0.9341 (ton) . ,
Viscosity Kin.cst @ 50T 31.7 Sea Status Force 3 Force 3
Flash point 84T Wind direction Rear Front
Sulfur 2.35 % Current Nil Nil
Water & Sediment 0.03 % Staring Status Autopilot Autopilot
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Table 4: Comparison of ship speed before and after docking

Item Before docking After docking

Engine —speed | o 175 160 175
Sh'(rpm) d
ip spee

(knots) 13.2 14.5 13.0 14.4
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Figure 3: State of the Hull and propeller in dry dock. Figure 6: P—0 diagram of before and after dry docking at
175rpm
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Figure 4: Enlargement of the marine growth attached in the hull
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