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ABSTRACT

The purpose of this study is to design experiments to determine the impact of ship
aerodynamics in Indonesia using the Computational Fluid Dynamic method and
compare the impact of fuell consumption and load from experimental testing. Thus, it
can be known in detail about the voltage that occurs up to the final speed of the ship
during testing. In the preparation of this research the first step is to model the end of
the ship using CAD software from the original model used in experimental testing. The
next thing is to determine the value of the mechanical properties of the material and
then put it in the CAE software. In CAE software, it is also determined about the
boundary conditions of the material and then determines the speed. The next thing to
do is the process of meshing the plate and ammunition and after the meshing process
is proceeded to the running process. In contrast to experimental testing where there
are various obstacles, the data produced by testing the Computational Fluid Dynamic
method and experimental testing can sometimes be different. This is because in the
testing process using Computational Fluid Dynamic, conditions are always in optimal
conditions.
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INTRODUCTION

Most ship design tests are still carried out experimentally, where experimental testing has a
high cost (Woelke, 2010; Gerard, 1957; Woisin, 1988). This is because the test specimen can
only be used for several tests and if it cannot be used then the specimen must be replaced with
a new specimen. The shape of the end of the ship (the height of the bow) began to be
developed in the last few years, because this affected the loading capacity of the movement
and the resistance on the ship. Besides that, the speed of the ship is also determined by the
length (L), Width (B), depth, and coefficient of fineness, displacement, and selection of msein
types which have an influence on the speed and strength of the ship (Rouf, 2004).

However, until now the testing of ship design has largely been carried out experimentally
with a high cost (Woelke, 2010; Gerard, 1957. Woisin, 1988). This is because the test
specimen can only be used for several tests and if it cannot be used then the specimen must be
replaced with a new specimen. There is a more economical alternative test that is using the
Computational Fluid Dynamic method. In testing using finite elements, designs can be
modeled in 3 dimensions using a computer. The advantage of using the finite element method
in this impact test is that in addition to lower costs, the results can vary. A researcher can get
results regarding the shape of the deformation of the plate, the stress that occurs both on the
plate, and the energy that occurs on the ship.

However, even though testing uses the finite element method has quite a lot of advantages
compared to experimental, research on endurance testing uses a method of elements that is
still very little. This is because ballistic simulation using the finite element method is one of
the relatively new methods and is classified as a heavy simulation so that few people
understand this. The purpose of this study is to design an experiment to perform collision
resistance test models using the Computational Fluid Dynamic method, designing a study to
validate the results of experimental testing with Computational Fluid Dynamic method to find
optimal nodal numbers, and design test simulations with variations in arrangement and plate
material using Computational Fluid Dynamic method.The benefits of this design are by
obtaining deformation or other impacts on the height of the impacted vessel from drag at a
certain speed in order to get the design of the ship with high fuel efficiency and maximum
capacity.

Impact Test

Impact testing is testing using rapid loading. The impact test is carried out by giving rapid
loading which is limited to a certain area of a material. The impact energy absorbed by the
specimen until a fault occurs which is expressed in joule units is used to determine the level
of material toughness (Kilduff, 1996). The amount of energy required by the pendulum to
break composite material specimens is (Shackelford, 1992)

impact Testing of the Charpy Method

The Charpy impact test (also known as the Charpy v-notch test) is a high strain rate testing
standard that determines the amount of energy absorbed by the material during a fault. The
absorbed energy is a measure of the toughness of a particular material and acts as a learning
tool depending on the brittle ductile transition temperature. This method is widely used in
industries with critical safety, because it is easy to prepare and do. Then the test results can be
obtained quickly and cheaply. The equipment used in impact testing is Charpy type impact
test equipment and specimens (Ismail, 2012).
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Testing the Impact of the Izod Method

The Izod test method is commonly used in England and Europe. The Izod test object has a
square or circular cross section with a V notch near the pinned end, then the impact test with
this method is generally also carried out only at room temperature and is intended for
materials designed for cantilever. The fundamental difference between Charpy and Izod is the
placement of specimens. Testing using Izod is not as accurate as the Charpy test, because in
Izod the specimen holder also absorbs energy, so that the measured energy is not the energy
that is able to absorb material completely (Ismail, 2012).

The following are the advantages and disadvantages of the 1zod method:

Strengths:
e a. The collision is right on the notch because the workpiece is gripped.
e b.Can use larger size specimens.

e c. The specimen is not easily shifted because it is gripped at one end.

Losses:
e More expensive testing fees.
e Loading is carried out only at one end, so the results obtained are not good.

e The time spent is quite a lot because of the many testing procedures, from clamping the
workpiece to the testing stage.

TESTING METHOD

Composite Material Specifications

To test the strength of a structure, the most important thing to look for is the value of voltage
and deflection. The value of the voltage and deflection can be known from one of the data
materials used. The material of the plate is Un-heat treated steel (soft plate) and heat treated
steel (hard plate) Following are some of the assumptions used in this simulation:

e Thickness of each plate tested is 6 mm.

e The experiment was carried out with the most critical firing angle of 90 °.

Modeling Process

One of the most basic stages in the simulation is drawing cad or object images that will be
simulated using Solidworks 2016 software. Subsequently, geometry, simulation, mesh
determination, mesh variation, data in the form of drag values are then converted to fuel
efficiency.

The Effect of NotchShape On Impact Testing

The shape of the notch is very influential on the severity of a material, because of ditferences
in distribution and concentration of stress on each of these notches which results in different
impact energy. The following is the order of impact energy that is owned by a material based
on the shape of the notch.

e Triangle notch (V)
It has the smallest impact energy, so it is most easily broken. This is because the voltage
distribution is only concentrated at one point, namely at the tip of the notch.
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* Rectangular notch

Rectangular notch has greater energy at the triangular notch because the voltage is distributed
at 2 points at its angle.

e Half circlenotch

This notch type has the greatest impact energy because the stress distribution is spread on
each side, so it is not easily broken (Khaeran, 2011). Figure 1. Triangle (V), Half-circle,
Quadrangle Notchs

Source: Faishal, 2015

Computational Fluid Dynamic

Computational Fluid Dynamic (CFD) is a computer-based tool for simulating the behavior of a system
of fluid flow, heat transfer, other physical processes. The mechanism of action by solving fluid flow
equations includes a desired area. with conditions at the boundaries of the area being specific and
known. There are a number of solution methods used for CFD codes. The most widely used solution
method is the volume technique. In this technique the analysis area is divided into several sub-regions
called the regulating volume. The set equation is then discreted and resolved interactively for each set
volume. The result is an approximation of the value of each variable at a certain point in the domain.
In this way we get a full picture of the desired flow behavior.

CFDs are achieved by engineers and scientists in the fields of aviation, automotive, energy
generation, shipping, petroleum, and electronics. The code on the CFD is arranged in a numerical
algorithm that can handle fluid problems. There are 3 main stages in conducting CFD, namely pre
processor (input fluid problem), solver (main technique for finding numerical solutions), and post
processor (final result).All flows that occur in the engineering world that count with reynold numbers
will be seen in the Computational Fluid Dynamic simulation.
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