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Abstract

A General Cargo Ship is a ship that carries various kinds of cargo in the form of goods. The goods transported
are usually packaged goods. Using a bulbous bow on the ship's bow is the best alternative. Bulbous bows are
installed on ships with high speed to reduce drag, whose nature depends on the function of the block
coefficient and Froude number of ships. Ships with particular Cb and Fn can use a Bulbous bow due to
considering the advantages of a significant enough resistance reduction, or vice versa. This research is a
general cargo ship model with a bulbous bow. They are using the main dimensions of the ship with Length
Over All (LOA) 153.45 m, Length Between Perpendicular (LBP) 144.2 m, Length On Load Waterline (LWL)
147.8 m, and Breadth (B) 25.27 m. height (H) 13.5 m, Draft (T) 9.52 m, Speed (V) 14.75 Knots. The magnitude
of the resistance and practical power of the ship required to reach a speed of 14.75 knots on a ship with the
Faired-in Bulb type obtained from maxsurf 431.9 kN and 4096, 548 HP. For Bulbous bow type Ram Bow
ships, the resistance and adequate power obtained are 431.3 kN and 4090,683 Hp. The ship's power using
the Bulbous bow Faired-in Bulb is more significant than using the Bulbous bow of the Ram Bow type.

Keywords: Comparative Analysis, Bulbous Bow, Ship Resistance, Ram Bow's Remove Comparative Analysis,
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1. Introduction

Maritime is a vital sector in global
movement and international trade. The
development of ship technology continues to
improve operational efficiency and
environmental sustainability. An important part
of a ship's design that influences its
hydrodynamic performance is the shape of the
hull, especially the bulbous bow. The bulbous
bow plays a crucial role in reducing the total
drag of the ship, which is a major factor in the
fuel efficiency and overall performance of the
ship. This study aims to conduct a comparative
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analysis between two commonly used bulbous
bow shapes: faired-in bulb and ram bow's
bulbous bow. These two forms have become
the focus of attention in the development of
modern ships. Through this critical comparison,
we seek to contribute to further understanding
of how bulbous bow shape variants can be
influence total resistance of the ship.

In an era of strict emissions regulations and
pressure to optimize fuel efficiency, choosing
the right bulbous bow shape can be a
determining factor in the success of a fleet.
Faired-in bulbs, which feature a smooth,
integrated design, will be contrasted with
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bulbous ram bow's, which have a distinctive
characteristic on the front of the hull.

The research approach involves the use of CFD
(Computational Fluid Dynamics) numerical
simulation methods to collect the necessary
hydrodynamic data. In addition, analysis of the
results will consider the influence of hull shape
on the total resistance of the ship, including the
influence on speed and fuel consumption.

It is hoped that this research will provide
further insight to ship designers, maritime
engineers and other industry stakeholders.
With a better understanding of the effects of
different bulbous bow shapes, it is hoped that
ship design innovations will emerge that can
improve operational efficiency and
environmental performance.

2. Methods

Data collection is carried out through
numerical simulations using  software
Computational Fluid Dynamics (CFD). Digital
models of ships with two bulbous bow variants,
namely faired-in bulb and bulbous bow ram
bow's, were created to simulate different
operational conditions. Variables such as ship
speed and hull inclination are considered to
cover a wide range of sailing scenarios. Data
generated from CFD simulations will be
analyzed comprehensively. A comparison
between the two bulbous bow shapes will
involve an evaluation of the vessel's total
resistance under  various operational
conditions. Statistical analysis will be used for
identified significant differences between the
two bulbous designs bow.

3. Results and discussion
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The CFD simulation results provide an in-
depth understanding of the performance
differences between the two forms of bulbous
bow, namely faired-in bulb and bulbous bow
ram bow's, in terms of total ship resistance.
Under various operational conditions tested,
here are some key findings:

Total Ship Resistance at Low Speed: Faired-in
bulbs exhibit lower total ship resistance at low
speeds compared to bulbous ram bow's. This
shows that the smoothly integrated bulbous
bow design can reduce resistance at low
speeds.

Bulbous Bow Ram Bow's Abilities at High
Speed: At high speeds, bulbous ram bow's
show advantages in reducing the total drag of
the vessel. Special characteristics of the front of
the hull provide additional benefits at high
speeds.

A comparison between the two bulbous
bow designs brings a deeper understanding of
how each worksinfluence total resistance of the
ship.

Faired-In Bulb: The faired-in bulb design
provides advantages at low speeds, where
smooth integration can reduce drag. This can
provide benefits during shipping phases such as
loading and unloading at the port.

Bulbous Bow Ram Bow's: Bulbous ram bow's
bow shows better performance at high speeds,
where the special characteristics of the forward
part of the hull have a positive effect. This can
provide significant benefits on long voyages at
high speeds.

Fig.1. Bulbous Ship bow
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Comparison with Literature: Our results are
consistent with several previous studies
highlighting the influence of bulbous bow
design on ship drag. This comparative analysis
provides additional insight into the relative
performance of two specific bulbous bow
shapes.

Impact of Changing Variables: Changes in
variables such as ship speed and hull inclination
can significantly affect  bulbous bow
performance. This understanding is important
to provide design recommendations that are
more contextual and focused on the
operational needs of the ship.

Mathematical Equations: In this analysis, no

need was found to present additional
mathematical equations. However, the
numerical model used and the applied

parameters can be accessed in detail for
repetition or further research.

4. Conclusions

Through comparative analysis between faired-
in bulb and bulbous bow ram bow's, this
research provides valuable insight into the
selection of the optimal bulbous bow design
depending on the operational conditions of the
vessel. The conclusions of this research provide
practical direction for ship designers and
industry stakeholders in improving overall ship
efficiency and performance.
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