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GETTING STARTED

IN SCHOOLS

What is the F1 in Schools Challenge?

The F1 in Schod!sis a global multidisciplinary competition, that challenges secondary school students in the
Republic of Ireland, to design, build and race miniature compressedf@mwered balsa wood Formula Ori& cars.
Student teams will compete against each other in the National Finals to determine the best engineered and
fastest car in Ireland.

Design will play a critical role in the success of your teaboth in the design of the car itself and the people
involved in bringing that design from the initial idea right through to the starting grid. Team members must be
carefully chosen and trained to work together, using cutting edge design software and the latest in
manufacturing technology.

"

Left: National Champions 2011 Team Oc-
tane Racing, Dundalk Grammar School

Right: National Championship
winning car

Students are encouraged to use software tools to manage their projects and to develop a project website to
communicate how their designs evolved.

The 2010/11 Challenge was a great success with 90 teams competing head to head on the track at Regional Finals.
All Regional Finals for the 2011/12 season will be held in March. The National Finals will be held on 26th April 2012.
The Challenge is part of an international competition which in September 2011 saw 23 teams from around the

world compete for the crown.

The F1 in Schools Challenge is managed by the Irish Computer Society and ICS Skills in partnership with
Discover Science and Engineering. F1 in Schools is operated on-fonqirofit basis by ICS Skills, a registered
charity.
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The Brief

91 &6 AOA OEA &i OIO1 A /1 TAA 4AAT AT T T EOOEITAA O1 AAOGECITh

the Future, driven by compact compressed air powerplants (cartridges). The particular design specifications and
racing regulations for this controlled racing are outlined in this document.

To succeed in the challenge you will need to work with modern design technologies like 3D CAD software. In
order to enter the Championship, you must allocate job roles to the members of your group. Ideally, one role
should be allocated to each person. However, you may have to double up on your role and responsibilities,
depending on the number of people you have available.

The following job roles should be covered by the members of your team:

Team Managerimaximum 1 person). This person will be responsible for managing the team,
ensuring that the car is ready for the finals. The team manager works closely with all members
of the team, offering assistance where necessary.

Resources Managefmaximum 1 person). This person organises time, materials and equipment
for design and making the cars. The resources manager will need to liaise with all members to
check tasks are progressing on time and offer additional help, if needed.

Manufacturing Engineer(maximum 2 persons). These people are responsible for advising team
members on the manufacture of the car and the constraints of the machining process.
Manufacturing engineers will need to liaise with the design engineers to report and help solve
any problems with construction of the car.

Design Engineel(maximum 2 persons). These people are responsible for the styling and
aerodynamic performance of the car design. Design engineers will need to liaise with the
manufacturing engineers to ensure their ideas can be realised.

Graphic Designefmaximum 1 person). This person will be responsible for producing the colour
schemes applied to the vehicle, including any special sponsorship decals, together with the final
graphic renderings and any additional team marketing materials. The graphic designer will need
to liaise with the design engineer to ensure any schemes will fit the shape of the vehicle and the
marketing and communications manager for additional marketing development.

Marketing and Communications Managefmaximum 1 person). This person will be responsible
for developing team marketing and sponsorship generation. The marketing and

ATi i1 OTEAAOCEITO 1 AT ACAO xElI 1T TAAA O 1EAEOA xEOE &3 EI

potential sponsors to ensure maximum coverage for their team.

There are so many tasks that must be mastered, in order to design, manufacture, prepare and finally enter a car
for racing, that teamwork will be vital to your success. A real F1 team succeeds because all the people learn to
work together and support each other.

Remember, no one person is more important than another
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Specific Requirements

Your teammust comply with all the guidelines outlined below:
) Your team must contain a minimum of 3 to a maximum of 6 students.

o Due to the increasing numbers entering the competition it has been necessary to introduce a Qualifying
Stage. Entry to this Qualifying Stage will be open to all schools and entry is free.

o Each school can enter as many teams as they wish for the Qualifying Stage, but a maximum of two teams
from each category (Junior / Senior Cycle) will be allowed to progress through to the Regional Finals.

. All teams must submit a five page plan for the Qualifying Stage b§th November 201Registration of
schools/teams is online atvww.FlinSchools.ie

The Qualifying Stage will be judged following the submission of a 5 page plan. The details for this Stage

follow in this document under the Qualifying Stage heading on pages 8 and 9.

. 4AAT 66 X PACA PI AT O AOA EOAGCAA O OAI AAO APDPOT GEI Al
Regional Final stage. The teams that score highest in the Qualifying Stage will proceed through to the

Regional Finals. All schools will be notified by email if they have/have not succeeded in progressing

OEOT OGCE Oi OEA 2ACETT Al &ET Al OOAGCA8 4EAOA EO A EA}
Final stage.

. Junior Cycle teamsnust design the BDType car. Senior Cycle teammsust AAOECT  OEA &1 Oi O1 A /
car.For details on CompetitiorCategories view page 12 of thdbcument.

. Your team must use 3D CAD (Computer Aided Design) software to produce your ideas and model them in
3D. Details on how to obtain your free copy of Solid Works software from F1 in Schools is available on the
website (www.flinschools.ie).

) The dimensions of your car body, together with the wheels, must fit the dimensions outlined in the
rules. Points will be deducted otherwise. Please check these very carefully.

. Your car body must be made from a single block of balsa wood.

. Each car body must be manufactured either at your school or at a designated Manufacturing Centre,

which F1 in Schools will pair your team with. Your team must use a CNC machine, such as the Denford
MicroRouter to produce the car body.

. Each car body must be completed with a high quality painted finish. Note that only a limited amount of
hand finishing to the body is allowed. Only one car is required at Regional and National Final level.

. At Regional and National Final stages each team must produce a design portfolio which details the
design, production and evaluation process including, initial ideas, design development, manufacture
and evidence of testing and evaluation. Max 20 pages (A3). It should be noted that points are
awarded for ICT in the design of your portfolio.

. At Regional and National Final stages each team must suppl§/ ar13® angle orthographic projection
and a graphic rendering of their final design, both produced using a 3D CAD package.

. At Regional and National Final stages each team must complete a specification sheet, which must be
displayed at each race event. This specification sheet should be completed before arriving at the race
event.

. At Regional and National Final stages teams must prepare a verbal presentation on their work. 5 minutes

will be allocated to present to the judges.

Note: The guidelines listed above are minimum requirements. Please review the Rules and Regulations
and marking scheme further in this document.
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Design Considerations Manufacturing Considerations

Design Preparation:
Before beginning to design your car, you will need:

} Solid Works or a similar 3D CAD software package
at your school/college.

} A design template suitable for the balsa wood
blank. (this can be downloaded at
www.FlinSchools.ie/resourcgs

} Hopefully, an endless supply of ideas!
Training:

CAD packages will help you draw and develop your
ideas in 3D. Of course, as with most drawing packages,
it takes time to learn how to use them. Your
technology teacher should be able to show you how
the software works, but members of your team will

IN SCHOOLS

In the F1 Car Kit that each team qualifying for the
Regional final stage will receive, is a balsa wood
block, a set of 4 wheels and 2 axles, which is the
minimum that you need to compete at Regional

final stage.

Note that your car design template must be 10mm
shorter at least at one end, compared to the actual
balsa wood block (we have accounted for this in
the Rules & Regulations, point 3a). You will not be
able to machine to the extreme ends of the balsa
wood block, since they are sometimes used for
attaching the CNC machine jig fixtures. Damage
could occur if the cutting tool hits any of these jig

fixtures.

The jig is used to stop the balsa wood block moving

whilst being machined. It also allows the block to
be accurately repositioned. Please note however
that some machines will require only one cut,
others may require two cuts, therefore you will
need to take this into account when you are
designing the car.

need to spend some time exploring the software, so
you can see what it can do and how it can help you
design your F1 car.

Research:

Investigate existing F1 car designs. Your teacher may
be able to help you use the internet to find out the
latest developments occurring in the world of F1
AAOGECTI 8 4AAT DET O1 O &EOI I
found at www.FlinSchools.iein the Gallery section.
Concentrate your research on areas that could help
your team, for example, aerodynamics, car body
designs and wheel designs, then try to apply the
principles to your own ideas.

Manufacturing of cars must occur at an approved
F1 in Schools Manufacturing Centre (3rd level

1 Airgtiutiod) AwhiolsRQ in #8ehdols wilk pait your fednt
with, or if your school has facilities, in your own
school.

Once machined, you can smooth down the balsa
wood design and finish with primer and paint. Note
that only a limited amount of hand finishing to the
body is allowed. Filler should not be used to build
up areas of your car. You can also decorate the car
body with any sponsorship stickers, advertising or
colour schemes.

Testing:

Your team may want to consider testing a variety of
car designs, or car parts, in a virtual wind tunnel or
physical wind and/or smoke tunnel, if your Make
Centre has access to one, to evaluate their
aerodynamic performance.

If your school has a copy of Solid Works you should

also have included a copy of COSMOS, Solid Works
design analysis software. COSMOSFloXpress can be
used to quickly analyze the Race Car Block part which

is used in the Race Car Assembly.

COSMOSFloXpress is a fluid dynamics application that
calculates how fluid, (air or water) flows through a
part or assembly model. Based on the calculated
velocity field, you can find problem areas in your
design and improve them before you manufacture any
parts.

Sponsorship Considerations

When seeking team sponsorship, please ensure
that the proposed sponsor of your team does not

conflict with the F1
Challenge sponsors.

in Schools Technology

If you are unsure if your potential sponsor will
conflict please contact fl@ics.ie for confirmation.
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Right: Three dimensional Below: Third angle orthographic
rendering of the blank projection of the blank balsa
balsa wood block, used for wood block, used for construction
construction of the racing of the F1 racing cars. All dimen-
sions listed are in mm
cars. - L
(millimeters). Note-the drawing is
NOT TO SCALE
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QUALIFYING STAGE oS

Compulsory Qualifying Stagez The First Step onto the Grid!!
91 6 AOA A &1 Oi O1T A /1TAA OAAI xET 1000 PEOAE UI 60 bPI AT O
driven by compressed air powerplants.

You must submit a plan which demonstrates why your team should be chosen to get your design constructed to
race.

Your plan should give details of your team members, show some areas of your teams research, display your initial
AAOGEGCT EAAAO AT A OEix O1Ti1T A Al AT AT OO T &£ Ui 60 PI OOAIT EIT
show why your plan is the best!

Your ideas and plan should be original, if you want to be chosen, be different!

Planzmaximum 5 pages (A4)

All team plans must be submitted by 5prh8th November 2011

Plans should be submitted by email td @ics.ieor by post to:
ICS, Crescent Hall, Mount Street Crescent, Dublin 2

Your plan should consist of the following:

Introduction (1 page)

Research (1 page)

A look at the different ideas behind making your car the fastest.
Design (12 pages)

Pencil sketch will suffice, but 3D CAD more advantageous
Resources planning (2 pages)

Outline plan to include, for example: timeline, budget, marketing etc..

Plans should have no more than 5 A4 pages, any plans which exceed the maximum of 5 pages will only have the
first 5 pages looked at. The cover of your document is not counted in these 5 pages.

To view sample plans, log on taeww.F1linSchools.ie

Winning teams innovate!!
&I 01 01T A 1 TAA EO Ai1O0OATOI U EITTOAOETIC ET A1l AOAAO T E
Has your team a distinct advantage, if so tell us about it and earn your team an additional 10% of your overall
points for the plan!! For further breakdown of points for Qualifying Stage, view page 9 of this document.
Submitone additional item that can take the form of, for example, one of the following:
An additional A4 page of text or images
A slide show
A video

A team logo

Maximum duration of digital media 3 minutes.
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QUALIFYING STAGE

Marking Scheme for Qualifying Stage

IN SCHOOLS

*To achieve the highest points in each category teams should use ICT and CAD, where possible.*

Note:

10 OEA 2ACEITAI &ETAI DPIET OO i AU AA AAAOAOAA

are not achieved. Therefore you should ensure your plans are realistic.

Team Quark F1

5.
Sincerely, Team uark py
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Area Key Features Points Awarded
Introduction One page introduction to team, job roles, team mission Max 10 points
Research One page featuring areas researched by the team for the Max 10 points
AT i PAOGEOETT A8cs8 AAOT AUT Ai EAPh xEAAT AHNOECT 8¢
12 pages of initial sketches of design/designs. Development of | \1ax 40 points
ideas can be by hand or with 3D CAD. Teams should show
Design development of thoughts and ideas through use of research.
Note: Use of ICT/CAD is essential to achieve maximum points
1z 2 pages where teams outline what their plan would be, if they
proceed through to the Regional Finals. This may include how | Max 40 points
. they would allocate their time, fund their materials/transport, ang
Brief : . . .
their range of activities (e.g. projectnanagement, graphic
design, marketing, sponsorship etc.).
: An additional 10% of the teams overall mark for above can be achieved by submitting one
Innovation . . .
item to demonstrate your teams innovation.



