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Sailing Is a sport that is enjoyed by people of all ages all over the world. Dinghies are small, low cost sailing boats that can be sailed on small bodies of water.
For most the thrill of sailing Is due to the high speeds that can be reached using only the power of wind. An extremely effective way of making a boat go faster

Is by making it ride on hydrofoils, thus significantly reducing the drag.

The aim of Future Folls is to design and build a hydrofoil sailing dinghy that can be batch produced and sold at a price competitive to equivalent conventional

dinghies.

AERODYNAMIC
FH - Heeling Force
FHilat) - Horizontal Heeling Force
MH Fv - Vertical Aerodynamic Force
MH - Heeling Moment
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Fhiat MPA - Pitching Moment
= FT - Total Aerodynamic Force
Myw - Yawing Moment

Fr

Mpra

<

A

MRr
GRAVITATIONAL

W - Weight of boat and Sailor

A - Weight of Displaced Water
Mr - Righting Moment
MpPw - Pitching Moment
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Hull Force Diagram

Hullform

It was decided to construct a new hull, and not retrofit to an existing one,

HYDRODYNAMIC

Fs - Side Force

Fvw - Vertical Hydrodynamic Force
FS(at) - Horizontal Side Force

Fvw - Vertical Hydrodynamic Force
R - Water Resistance

R7 - Total Hydrodynamic Force

My - Yawing Moment

to allow the application of appropriate technology and allow easy

strengthening at the attachment points of the hydrofoil frame. Hence, the

hull was designed for use in and out of water, i.e.when sailing on the

hydrofolls.

A hull design program called Hullform was used. This allowed generation
of different hull shapes and provided vital hydrostatic information used
for calculations to establish buoyancy and extreme sailing conditions.

Laser dinghies are one of the most popular dinghy sailing boats on the
market. From a commercial aspect of the project, it was decided to base
the hull design on that of a Laser, with a few changes to make the hull

more relevant to the project.

The final hull design resulted in a 30% decrease of beam width, reducing
weight and thus increasing displacement speed. Changes were kept to a

minimum to ensure the overall design appeals to the current sailing

market.

Control

Force Analysis

The forces and moments shown are
those acting on a displacement hull
boat. An understanding of these
forces is necessary for the modelling
of the boat on hydrofoils. The boat will
start off as a displacement hull and
will rise up onto the hydrofoils at the
right speed. Once the boat is riding
on the hydrofoils the hull model is
simplified because the hydrodynamic
forces are calculated by analysis of
the folls.

Current Foil Design

The design above shows the method of
construction used for the previous year's folils.
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Electronics

The electronics aspect of the project is involved
monitoring a number of vaﬁlas with sansﬁfs@f*

Sensors

Output from Hullform program

The skill of sailing lies in the act control. The skipper and crew take the dynamic power

of the wind and the unpredictable ocean environment, and focus that energy into the
singular act of motion in a desired direction.

The Mathematical models generated for our hydrofoil craft (based on the force models)
show that with the varying attitude and direction of the sail and motion, the load distri-
bution between the three foils varies significantly. In order to keep the craft performing
as designed, in a near level flying mode and below the free surface, it is important that
the system of foils adjusts accordingly to these varying loads.

The mechanical design element of the team have come up with a passive system (fig.
Control System Concept), that we believe excels over the current methods of foil

control. The system works by introducing air to the surface of the foil at points that

progress from wing tip to root as the foils rise towards the free surface. The system
results in a progressive change in lift relative to the ride height of any individual foil.

The system contains no moving parts and is simple to design accurately and manufac-

ture, making it a key element of the product in terms of commercial production and

e i

sale.
Control System Concept

Time Plan

TIME PLAN

The method proved very labour intensive and

produced a heavy final product. This years

work is looking to generate a far more

lightweight and versatile design that can be

applied to a batch production system of
manufacturing.

CAD Generated Concept Design
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In the remaining time the boat design will be completed, built and tested. The plan below shows how this will be done. The colour code shows the main disciplines involved in each process.
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