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Abstract

Anti-Slamming Bulbous  Bow  (ASB) is a bulbous  bow  that has been modified according to the Anti-

Slamming principle. For waters that have varying wave heights, for example, in  the East Nusa

Tenggara region where waters meet the criteria for the application of anti-slamming technology and

are related to the existence of several offshore buildings and the use of tugging  supply  vessels (AHTS)

for the benefit of the region. This research was conducted to determine the effect  of installing anti-

slamming bulbous  bow  and Anti-slamming height on the total  resistance  of the ship using

numerical methods with the help of CFD  software. The method used is to vary the height of anti-

slamming and the type of bulbous  bow  on the bow  of the ship. Ship modeling is carried out with

CAD Software, and while the obstacle analysis uses CFD  Tdyn software. Based on the analysis that has

been done, the effect  of the anti-slamming bulbous  bow  on the total  resistance  value of the ship
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Abstract. Using natural gas for fueling a ship growing extensively since environmental issues 

become one of the priorities in the shipping industry. The ship uses natural gas as the main fuel 

commonly called as a gas-powered ship. Gas has lower specific prices compare with any type of 

diesel fuel. But due to handling, storage, and distribution costs then gas prices for ships become 

higher even still a bit cheaper than diesel fuels. Besides prices, technically gas is cleaner so it 

may give the lower emission levels. Dual fuel technology is the best choice in occupied gas as 

ship fuel due to the existence of the IGF Code. Established Dual-fuel diesel engine is very 

expensive and available for big power capacity. This research develops a small dual-fuel diesel 

engine from a conventional engine with power less than 10 HP. The piston crown is a part of the 

engine that was modified so that the engine can use natural gas in the best performances as the 

conventional one. NOx as the most hazard emission in the diesel combustion process is 

controlled to be as the lowest as possible. The quality of air may be significantly affected by 

those small engine pollutions because of the large number of vessels in that dense environment 

in the typical fishery villages. In conclusion, the modified dual-fuel diesel engine capable of 

reducing NOx emission by up to 31% at a practical safe operation of 50% dual-fuel. The higher 

gas portion gives a lower NOx emission level. 

 

Keywords: Dual-fuel, Diesel Engine, Marine Pollution, NOx Emission, Fishing vessel 

 

 

1. Introduction 

Fuel price is a dominant cost in the operation of fishing vessels for any size and type of the ships. 

Fisherman usually uses high-grade diesel oil called as a high-speed diesel oil (HSD). The diesel fuel 

prices often fluctuated but mostly it is costly even the global prices decrease such as in the recent 

situation. One of the alternatives to overcome the problem above is to use natural gas as fuel [1]. Natural 

gas can be formed as LNG (Liquid Natural Gas) or CNG (Compressed Natural Gas). Other choices are 

LPG (Liquid Petroleum Gas) and several types of biogas. From the national scope point of view, 

Indonesia is no longer as an oil producer, but Indonesia still has good enough natural gas deposits. The 

natural gas has much lower prices than any type of fossil oil. This condition should encourage any 

researchers to optimize the existing natural gas resources to help the fisherman to solve their difficulty 

in operational costs. Natural gas is not only offering economic benefits but also contribute a massive 

solution for environment conservation such as controlling emission NOx, SOx, CO, and HC [2]. Using 

natural gas as a fuel also becomes one of the solutions to comply with TIER III Annex VI MARPOL 

73/78 that will be enforced globally soon [3]. This solution much better than other methods in controlling 

emission NOx that uses certain chemical agents such as ammonia, urea, or hydrocarbon type agents, it 

is known as a Selective Catalytic Converter (SCR) [4] that the processes are always accompanied with 

other types of pollutant [5].    
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Abstract. Anti-Slamming Bulbous Bow (ASB) is a bulbous bow that has been modified 

according to the Anti-Slamming principle. For waters that have varying wave heights, for 

example, in the East Nusa Tenggara region where waters meet the criteria for the application of 

anti-slamming technology and are related to the existence of several offshore buildings and the 

use of tugging supply vessels (AHTS) for the benefit of the region. This research was conducted 

to determine the effect of installing anti-slamming bulbous bow and Anti-slamming height on 

the total resistance of the ship using numerical methods with the help of CFD software. The 

method used is to vary the height of anti-slamming and the type of bulbous bow on the bow of 

the ship. Ship modeling is carried out with CAD Software, and while the obstacle analysis uses 

CFD Tdyn software. Based on the analysis that has been done, the effect of the anti-slamming 

bulbous bow on the total resistance value of the ship without an anti-slamming bulbous bow is 

reduced by 3.75%. The ship model, with the use of the anti-slamming bulbous bow, which has 

the smallest total resistance, is the ship with the form of anti-slimming bulbous bow type Delta 

(Δ - Type). 

1. Introduction 

With respect to the challenges of petroleum exhaustion and global warming, international regulations, 

such as the energy efficiency design index (EEDI) and ship energy efficiency management plan 

(SEEMP, 1961), were enacted to a decrease the growth rate of fuel consumption and greenhouse gas 

(GHG) emission in the shipping industry [1]. 

The main challenge in designing ships is the difficulty of achieving optimum efficiency, both in 

economics and performance. One of the efficient design optimization targets is how to get the optimum 

ship speed with the lowest possible use of engine power. So the calculation of the total resistance value 

of the ship when the ship operates becomes essential to be taken into account. 

In obtaining an excellent design to reduce resistance, an addition was made to the bow section in the 

form of a bulge, also called a bulbous bow, which was able to reduce the drag 10% to 15% on a monohull 

ship [2]. Also, when sailing the ship's hull will definitely receive dynamic loads caused by waves that 

change every time, there is a time when the hull structure will experience a breakdown due to the 

continuous dynamic load that causes damage to the hull structure, one of the causes is the slamming 

effect. 

When facing waves from the front, the ship will experience vertical unidirectional movement which 

causes the phenomenon of green water and slamming. Green water phenomenon is an event where the 

deck on the bow of a ship is touched by sea level. While the phenomenon of Slamming is an event where 

the basic direction. the ship was lifted from the surface of the water then crashing again. Both of these 

phenomena are used as one item to evaluate the seakeeping quality of a ship. Greenwater and Slamming 
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Abstract: Resistance greatly affects on selection of the main engine and ship fuel consumption. 

To achieve the speed of the ship, the ship must be prepared to overcome resistance in the waters 

to be passed by choosing the right engine according to the needs of the ship. In the last few years 

there have been many studies on biomimetics or the use of systems in nature to be applied in a 

technology. Such as the use of Leading edge protuberances. Despite its large size and stiff 

flexibility, the humpback whale has a good maneuver even when chasing prey compared to other 

animals of its size. This study aims to obtain the highest lift force result and the smallest 

resistance with a hydrofoil model configuration of leading edge protuberances which resembles 

a humpback whale fin (megaptra novaengliae). The Computational Fluid Dynamics (CFD) is 

applied to analyse lift faorce and ship resistance of all models variation. The results indicates 

that from all variation of models at the Fn 1.356, the model has 5 ° angle of attack were able to 

reduce the total resistance value of Pilot Boat by 35.13%.    

1.  Introduction 

In a previous study based on the results of the analysis of variations in the shape of a 15 meter step hull 

pilot boat, the total resistance value was scaled down to 16.96%, this condition occurred in variation of 

step hull with angle 180° at a speed is 26 knots [1]. In the analysis of the addition of a hull vane in 15 

meter pilot boat can increase the lift value by 26.529 kN and reduce the total resistance of the ship by 

35% in the hull vane model with an angle of attack of 2° with a depth of 100% T [2]. Then in the analysis 

of the addition of foil on the 15 m pilot boat with a variation of the swept foil angle model, the value of 

the total resistance value decreased to 38.021% than the original ship for angle of attack’s variation 4° 

and swept 10 degrees Fn 1.356 [3]. 

On hhydrofoil supported catamaran (Hysucat), the use of hydrofoil on catamarans makes the lift 

force on the ship higher which causes the ship's draught to be reduced, so that reduce in total resistance. 

In the analysis of calm water conditions it is proven to reduce the resistance value of the catamaran 

model sample by 30% to 50% [4, 5]. In other studies, the use of hydrofoil on catamaran vessels was 

proven to reduce the value of ship resistance by 35% at Fn > 1.8. [6, 7].   

In the last few years there have been many studies on biomimetic or the use of systems in nature to 

be applied in a technology, such as the use of Leading edge protuberances. Leading edge protuberances 

is the shape resembles a humpback whale fin (Megaptera novaengliae) [8]. Despite its large size and 

stiff flexibility, the humpback whale has a good maneuver even when chasing prey compared to other 

animals of its size.   
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Abstract. Looking forward to the abovementioned conditions, this research is needed to 

elaborate on the effects of the reclamation to the marine resources in Teluk Lamong 

Multipurpose Port Terminal as the reclaimed product. In order to describe the impact of the port 

development, this study will analyze the shoreline changing, the current pattern modeling, as 

well as the Total Suspended Solid (TSS) modeling using the remote sensing data. The several 

numbers of expected objectives through this study are to get the set of scientific information on 

the shoreline changing in Teluk Lamong Multipurpose Port Terminal in the year of 2012 and 

2020, to get the figure of current pattern in Teluk Lamong Multipurpose Port Terminal in the 

year of 2012 and 2020, and to elaborate TSS concentration through the modeling approach in 

Teluk Lamong Multipurpose Port Terminal in the year of 2012 and 2020. Hence, there is a set 

of methodologies and tools to cooperate with the information before and after the reclamation. 

The use of the Digital Shoreline Analysis System (DSAS) software to analyze coastline 

conditions. The using of Mike 21 to analyze the current pattern and TSS concentrations. In 

addition to the TSS analysis, it will also need a set of remote sensing data from the Google Earth 

Engine (GEE). The modeling and calculation give information about the End Point Rate (EPR) 

values and TSS values. The EPR values are 107.5 m/year, 59,625 m/year and 10,375 m / year. 

The TSS values are 0-20 mg/L, 20.1-40 mg/L, 40.1-80 mg/L, 80.1-120 mg/L and >120.1 mg/L. 

Moreover, the result shows the different values among the length of coastline, the current pattern, 

and TTS in the years 2012 and 2020.  The difference in the coastline reaches 950 m at this latest 

8 years. While it also brings the changing to the current pattern and sediment transport which 

show through its current velocity and sediment content per liter of seawater during high and low 

tide accordingly. 
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