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Executive Summary

The CODAC project purpose e analyze and test the effecofshull spacing and tunnel
sections on the behavior of planing and sdeplacement catamarans. Eventually, we aim to
create an equation that relates hull spaeiogg with bridge spacini@ a grounding effect
lift/cushioning that can be applied to impeosea keeping in full scale vessels. With the use of
the LOMAC andDisplacement catamaran hulls currently owned by DMES and the design and
production of a tunnel section. The testing will include measurements of average accelerations
(indicating the smodiness of the ride), velocity, turning radius, and the behavior of the hull in
open rough water. The project will be a combination and continuation of the previous LOMAC
and displacement catamaran projects. After completing the required repairs and th#mges
hull and data is acquired, our final goal of thisject is to experimentally derive an equation
relating the bridge (tunnel section) dampening with the hull spacing tyiie of research and

eguatiorhas to our knowledgenever been achieved.
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1.0Introduction

1.1 Purpose

Marine Field Projects (MFP) in the department of Ocean Engineering serve severaepurpo
Students learn how to work in teams, develop a unique design, use current software, become
machine shop certified, build the project, and finally, analyze the results in a professional report.
The purpose of this report is to describe the 2007 MBf¢ that researched and tested hull
spacing on a sendisplacement hull catamaraAs a conti nuation of | ast
architecture ppjectand their t hi s y Eeam BEverglidgaineeditp build upon the
existing equipment and use it to invgate different features and characteristics of
displacementype catamaran vesselhe team will upgrade the systems to better correlate to a
full scale vessel and try to find relationships between hull spacing atk@spmg using

accelerometers.

Catamaran vessels are recognized to be very stable due to the large spacing between hulls yet
very fuel efficient. Displaceme#type catamarango not have the same low accelerations like
planing hulls when they lift out of the watéiave the quality oAddedstability due to their
round hul |l s hap ethetdam willfultheranvegtigaied this matter of sea c t
kindlinessand stabilityby constructing an enclosed tunnel section to join the two hulls which
though the means of grounding etfecould contribute to the dampening of wave accelerations.
Additionally the teamalso designed a system to systematically increase hull spacing in order to
investigate at which point the hulls have their optimum performance. Both of these systems are
interchangeable betweenodelcatamarans of sirair dimensions therefore enabliiidgo be used

in comparative studies.



1.2 Report Overview

This report will start out by explaining the theory behind the s#gglacement hull and the
theory behind the COBC designs. Then the conceptual designs will be illustrated, and how
they changed into the final designs. All materials purchased will by described and the reasons
for choosing them. After, the report goes through the manufacturing stages stepwithsadip
changes and mistakes pointed out. Then, the report describes the testing goals and plan of
action, followed by the testing results. Finally, the team concludes the report with

recommendations for the future what the project accomplished.

2.0 Theory/Background

Before creating the project proposaéam Everglidecontacted the 2006 Naval Architecture
MFP group and Eduardo Gonzalez to come up with design ideas. After creating a list of possible
research areas, the team investigated therid®ebehind our proposed designs. The research
showed thatri normal conditions a marine craft will perform only as good as its ability to reduce
viscous drag. In reducing this drag there are three main components that a Naval Architect looks
at to improe the move ability of his vessel. Viscous drag, fundamental fluid dedign
grounding effect, and wave makiggeatly affecthe performance and reduce fuel consumption.
Due to thelack of comprehensive research, the tdam taken part in a study thatllviry to
understand the dynamics involved in a common catamaran system in which hull spacing and

tunnel section dampening will be analyzed to maximize performance of a duel hull system.



2.1 Viscous Drag

Viscous drag is the first important faciarefficiency. Viscous drag is proportional to the
surface area that inhibits any median difference. In other watdsn any fluid comes into
contact with any other fluid or solid that is of a difference dentigyflow of the fluid resists its
movemeim because of inter molecular bonds. Bonds such as Metallic, Van der Walsafahic
Hydrogen bonds are just a few that are common and these bonds represent the structure of the
substance. Metallic bonds are often very strong bonds and because of dieissiitye of metals
tends to be lgh because of the atomic forces are very strong and keep the atomic structure
packed tightly. In navel design, water is the median in which the most resistance is apparent as a
sea going vessel is operating. In water, wigchery viscous, hydrogen bonds are the most
controlling force in a vess@l performance. In analyzing the dynamics of a boat it can be seen
that overcoming the viscous effects of the water is inevitable; only by taking and improving the
smoothness of theull and the geometrgan the interaction between the water and surface of the
hull be improved. By taking away the roughness of the hull and creating a theoretically smooth

surfacen the design phaséhe fluid flow past the boundary layer will be kepaaninimum.

2.2 Fundamental Design

Fundamental design of a marine vessalssa necessity to the performance of the vessel.
The design of the vessel will be determined on its required operating speed and functionality. In
order to understand, rine types of marine vessels have been categorized to represent their

functionality.



The first type of vessel that is apparent is the displacement type. This type of vehicle is most
affiliated with large freighters and barges that carry large amof@ietago. These types of ships
are often heavy and their shear size makes them very hard to move. Displacement hulls often
inhibit great stability for many reasons. One reason would be that the design shape of the vessel
is to promote maximum storage amsults in a more rectangular geometry. This geometry
allows for the vessel to maximize storage while minimizing its ability to operate fluidly. An
example of a displacement hull cressction can be seen in figl2e2.1 It can be seen that
because of itevetted surface area significant power supply would be needed to displace the

water that it will be subject to during operation.

Figure 2.2.1: Displacement Hull

The next desigtype of marine vehicle is a planing hull, like the LOMAC by Guardinb an

Gonzalez.



Figure 2.2.2The Guardino/Gonzalez LOMAC

A planing hull is a hull that utilizes hydrostatic forces to reduce surface friction by using
pressure differences to thrust the boat out of the water. This typ# o&hube seen in various
types of recreational crafts that allow for a minimization of fuel costs with the reduction of
weight handling capacity. This type of hull is usually very light weight and inhibits dinear
velocity profile that is the resultf a drag reduction due to an instantaneous velocity jump. This
jump is due to the pressure difference that becomes apparent at the boundary layer of the boat
due to the increase in speed. This increase applies a force to the hull and with the geometry
propels that boat out of the water and reduces the weitéate area. A picture of a pliag hull

can be seen below in figuge2.3
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Figure 2.2.3: Planing hull
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Finally, the last type of hull is the semi displacement hull. This hull is a mixturebetthe
displacement and the planning hull and has the unique ability to change depending on its
operational speed. In relatively slow speeds it acts much like a displacing hull but as it increased
in speed it becomes a planning hull. This ability makasniddle ground boat and allows the
boat to have medium haling capacity as well as sp&hit semidisplacement design in a
catamaran can create a grounding effect. The CODAC hulls are modeled after the semi

displacement Glacier Bay.

Figure 2.2.4: 2006 MFP semi displacement hull



