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TECHNICAL REGULATIONS

The 2020 tednical regulations have been rewritten and nembered. The basic regulations are the same
however theinterpretation, scrutineeing methods and penalty poird allocation are differentPlease read the
whole document without assumptiondrom previous rules documents.

HELP TEXT

Whenyou see green italic teitjs is intended to help clarifyegulation or diagram

When you see the PP+ (E. symbol in the margin, this means a rule carries a Proportional Penalty.

Find out more about Proportional Penalties and the classification of rules in T2.5.
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ARTICLE T 1} DEFINITIONS

T1.1 FlinSchools ®car
This is alsoeferredt o a s .Ddsigned andamaifactured according to these regulations for the
purpose of participating in raceen the F1 in Schoolsrack at the World Finals event, gweredonly by a
single8 gramscompressedair cartridge. F1 in Schools carare designed totravel the 20 metre race
distance as quickly as possible, whilstithstanding the forces of launch acceleration, track traversing
and physicadecelerationafter crossing the finishing line.

An F1 in Schoolsarassemblymust only consist of the following components:

A body encompasing a virtual cargond

Acompressed airccartridge chambemachinedrom a single piece of Filodel Block Material
Nose cone assembly

Front wing support structure

Front wing(s)

Rear wing support structure

Rear wing

Front wheel support system(s)

© ©® N o gk~ wDdPRE

Front wheels (2)

=
o

. Rear wheel support system(s)
. Rear wheels(2)
. Front tether line guide

N N
w N R

. Rear teather line guide

[y
i

. Surface finishing and decals

=
(6}

.F1 in Schools3 Logo Decal

15

Adhesives with no dimensional impact are permissible for joining components
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T1.2 Fully assembled car
An F1 in Schools car, without@ompressed aircartridge inserted, presented ready for racing, resting on
all four wheels on the track surface, free of any external force other than gravity.

T1.3 Body
The body is aingle uninterrupted piece of-1®Model BlockMaterial existing rear of the front axle centre
line and encompassingboth the virtual cargoand compressed aircartridge chamber. For dimensional
purposes the body also includes any attached decals and surface finishey.F1® Model Blockforward
of the front axle centre line is not defined as car body.

T1.4 Compressed air cartridge  chamber
Thecompressed aircartridge chamber is acylindricalclear spaceboundedaround its inner
circumferanceand oneendby car body only. This iwhere thecompressed aircartridgeis placed for
racing.

T15 Wing
A wing on an F1 in Schools car is an aerodynamic feature that permits airflow around its minimum
required chord surface including its features of a leading and trailing edge across its minimum
required span width. A wing is dimensionally defined by the span, chord and thickness. The vertical

cross sectional shape of the wing, parallel to the direction of car travel, is referred to as an aerofoil.

Wing cross section / aerofoil nomenclature

Chord Length "

Thickness

<

»

Direction of Airﬂow> ‘

END VIEW Chord line FRONT VIEW

Direction of Airﬂow>

Span

PLAN VIEW 3D VIEW

©20 20 -F1in Schools Ltd. Page 8 of 43 10 November 2020



20 (-

s~

L " '-World Rir@ls 20 20 Technical Regulations In Schools

T1.6

Wing support structure
A wing support structure is a feature, other than car body, nose cone or wing(s) that jaung(s)
surface to another component of the car assembly

T1.7

T1.8

T1.9

T1.10

T1.11

Wing support structures

Nose cone

The nose cone is a component of the car, which may be used as a wing support structureotiiat
exists forward of the front axle centre lineThis includes any FIModel Blockmaterial or any other
materials that continueforward of the front axle centre line.

Wheel

Awheel is a singlgpart or assembly of components, cylindrical in formwijth its maximum circumference
contacting the track surface allowing forward motion of the car through rotationAll material existing
within the volume of theactual wheeldiameter andactual wheelwidth is considered to bepart of the
wheel.

Wheel support system

Wheel support systems aresingle parts or an assembly oicomponentsthat connecta wheel toany
other part of the car they MUST be contained withintheoretical cylindrical extrusion defined by the
actualdiameter of the relative wheels across each axihese maybe sourced from a supplier or
manufactured wholly or in part by the team.

Tether line guide

A tether line guide is &ey safety componentwhich completely surrounds the track tetheline so ago
safely connect the car tahe tether line during aces. A tether line guide came acomponent sourced
from a supplier ormanufactured wholly or in part by the team.

Surface finish and decals

A surface finish on an F1 in Schools car is considered to be any applied visible surface covering, of
uniform thickness over the profile o&n F1 in Schools car assembfypmponent. A decal is material

adhered to a component or surface finish. To befthed as a decal, 100% of the area of the adhering side
must be attached to a surface. Surface finishes and decals are included when measuring the dimensions
of any components they feature on.
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T1.12 ?2U (- L"'"..+2® +.&. #$%$" +
Teamsmust usea labelleddecal to identify CarAand CarB and a blank decal to identify display car(s)
The dficial decals are supplied by F1 in Smbis Ltd at event registration.
This consists of the F1 in Schools logo graphic printed on a black or a white adhesive vinyl with a 1mm
contrast keyline border, with a horizontal dimension of 30mm and vertical dimension of 15mm. Teams
choose to use either the black or white outlined ddcso as to provide maximum contrast to the surface
colour the decal is being adhered to.
A team can manufacture and fit their own decals, provided these the offidgal F1 in Schools logo decal
artwork which can be downloadd from the F1 in Schools website

https://www.flinschools.com/downloads.html

Decal designs:

T1.13 Handf inishing
Hand finishing isdefined as use o hand powered devicée.g. abrasive papefdr removing onlythe
irregularities that may remain on a CNC machined surfacelwé car body.These irregularities are often
r ef er r endchinedm aar skarsyNand finishing must be kept to a minimum

T1.14 Official F1®Model Block
The officialF1® Model BlockMaterial is arigid, closed cell foam blocgrocessed to the dimensional
features as shown by diagrams in the appendix of this document.

IMPORTANTall cars entered into the2020 World Finals must be manufactured from FModel Blocls.
The officialF1® Model Blocls can be sourcd directly from Denford limited or an official Denford imited
distributor.

T1.15 Engineering d rawings
Engineering drawings are CAD produced drawings which should be detailed such that, along with
relevant CAM programs;ould theoretically be used to manufacture the fully assembled car by a third
party. Such drawings MUST include all relevant dimensions and material information.

Where stated, F1 in Schools engineering drawings of a readable scale MUST be clearly dimedsiod
identified by hatching, shading, block colour or boundary line within the engineering drawinggo
specifically identify and prove compliance for the virtual cargo, front and rear wheel support
structures, nose, front and rear wing support structuresand front and rear wing surfaces.

Clearly labeled construction or boundary lines are acceptable to define the boundaries between
components such as nose cone, wheel support and wing support structures.

Engineering drawings can include: orthographgmjection, auxiliary projection, section views, isometric
projection, oblique projection, perspective and annotated renderings.

It is recommended to label the relevant technical regulations where appropriaié.t p25.0mm)
throughout your Engineering drawings; this makes the job of the scrutineer mudh ekegiéfying
the different features of your car.
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T1.16

T1.17

T1.18

Renderings
Renderings are images intended to illustrate the three dimensional form of an object. These can be
generated in isometric projection, oblique projection or perspective.

Vertical referencep lane

To assist withdescribing dimensionsit is assumed that two dimensionalinvisible plane existsalong
the length of thecompressed aircartridge chambercentre axisand normalto the track surfaceThis is
known as the verticareference plane.

Additional Components
Any componentother than those listed in T1.1will be considered an additional component

T1.19 Normal
The term UWnor mgebnptrydoadescribeea line srelgectithat is perpendicular or at 90
degrees to another given object. When referring to the term normal in these regulations it is considered
to mean:
a. Being at right angles; perpendicular.
b. Perpendicular to the directio of a tangent line of a curve or a tangent plane to a surface.
T1.20 Full8 gram  compressed air cartridge
A metallic cartridge which contains a 8 gram charge of compressed air. For weights and
dimensions refer to appendix v. Official Denford Race Power Pack dimensions
©20 20 -F1in Schools Ltd. Page 11 of 43 10 November 2020
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ARTICLE T2 } GENERAL PRINCIPLES

T2.1 Regulation sdocuments
T2.1.1 F1in Schools Ltd. issisthe regulations,their revisionsand amendments made.
T2.1.2 TechnicaRegulations- this document. The Technical &ulations document is mainly
concerned with those regulations that are directly related to F1 in Schools car design and manufacture.
Technicale gul ati on article .numbers have a WTN prefix
T2.1.3 Competition Reglationst adocument separate to this one which is mainly concerned with
regulations and procedures directly related to judging and the competition eve&dmpetition
Regul ation article.numbers have a WCN prefix

T2.2 Interpretation of the regulations
T2.2.1 The final text of these regulations is in English should any dispute arise over their interpretation.
The text of a regulatiorand any related definitionshould be considered together fathe purposeof
interpretation.
IMPORTANTDiagrams and or irages are for illustration purposes only and do not coiiitute to
regulatory compliance.
T2.2.2 Text clarification- any questionsreceived that are deemed by F1 in Schools Ltd. to be related to
regulation text needing clarification will be answered by F1 in $ols Ltd. The question receivedjong
with the clarification provided by F1 in Schools Ltavjll be published to all compeatg teams at the same
time via the official F1 in Schools World Finals Facebook pagd F1 in Schools website

T2.3 Amendm entstother  egulations
Any amendments will be announced areleased by F1 in Schools Loy email ndification to all In
CountryCaoordinators (ICCas well as being posted on the websiteww.flinschools.com

Any amended text will be indicatethus (using red underlined text)

T2. 4 Classification of regulations
T24.1 The technicafregulations are classified as eitheGENERAJ.-YPERFORMANCE

GENERAL PERFORMANCE

Regulations that shape the way| Mandatory rules that govern Rules that have a direct impact
the car fundamentally looks the safe runningof the car. Cars| on the performance of the

and works, vital to the style of | must meet these rules to be vehicle, these typically carry the
an F1 in Schools car. consi der ed UWs a| heaviest penalties.

T24.2 |If arace car is judged as being NOGBIODMPLIANT with any Performance regulation they will be
| NELI GI BLE for the awards of: WFastest Car N and WB
highlighted inyellow throughoutthis document.

T2.5 Complian cewithr egulations
T25.1 Points are deducted for norcompliance with the technical regulations as per the penalties as
defined in this document.Both race cars arassessed during Specification Judgiagd points will be
deducted for any infringements on either car. These penalties are agpliedonce, per infringement,
per car.
After initial Specification Judging any teawith technical infringements will be given a single 20 minute
car service session. See competition regulations for more information.
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T2.6

T2.7

T25.2 Proportional penalties will be applied tthe following regulations:
T34,T3.5T3.6,T3.7,T3.8,T5.2, T5.6, T7.2,T7.3, T7.4, T7.577.11,T9.5 T10.5

The penalty applied increases proportionally as the margin of roompliance with the absolute
minimum/maximum dimension increases by rounding up the naezompliance to the next complete unit
of measure (1.0mm or 1.0g). The penalty is applied once for exaamplete unit outside of the absolute
minimum/maximum dimension.For example:

- T10.5.1 Rear wing span: [PERFORMANCE | Penalty - 2pts per milimeter]

10 10
e =
8 . | . A/
g n—"
S 4 ——— ! ! = g
o L - .

5 QM
50mm (plus) 49.9 to 49.0mm 48.9 to 48.0mm 479 to 47.0mm 46.9 to 46.0mm 45.9to 45.0mm

Design ideas and regulation compliance questions

Teams are not permitted to seek a ruling from F1 in Schools Ltd. or any competition officials or judges
before the event as tovhether a design idea complies with these regulations, any regulatory
comunication between teams and ICCs or teachers is only for guidance, rulings will only be made by the
official judges at the World Finals event. Design compliance to the regulationsnfopart of the

competition. As in Formula @innovation is encouraged and F1 in Schools teams may also find ways of
creating design features that push the boundaries of the regulations in order to get an extra competitive
edge.

Measurements
T2.7.1 All dimensionsand weightsare presented as absolute minimum anaximum, unless stated
otherwise. For example:

MIN Weight MIN Dimension MAX Dimension
Absolute Min: 50.0g Absolute Min: 26.0mm Absolute Max: 34.0mm
50.0g - PASS 26.0mm - PASS 34.0mm - PASS

49.99 - FAIL 25.9mm - FAIL 34.1mm - FAIL

T2.7.2 Dimensionalmeasures - all car component dimensionsr weightare inclusive of any applied

paint finish or decalA series of specially manufactured gauges will be used to broadly verify dimensional

compliance. Accurate measing tools, such as vernier ciglers, will then be used to closely inspect any
dimensions found to be close to the dimensional limits per the initial gauge inspectiMPORTANT:

Some regulatbns are assessed with a full@race cartridge fully inserted into the cartridge chamber. For
compliance with these regulations, the static weight distribution of the car must be such that the car is

capable ofresting on all four (4) wheels without any outside assistance.

T2.7.3 Weight measuest all weightmeasurementswill be made using the F1 in Schools Ltd.
calibratedelectronic competition scales

©20 20 -F1in Schools Ltd.
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T2.8

T2.9

T2. 10

Benefit of doubt

The chair of judges will, where appropriate, seek to ublenefit of doubfNvhen the assessment of
compliance is marginal or unclear. In this situation, teams will be given the benefit of doubt rather than a
firm penalty ifa penalty cannot be clearly measured or identified.

Spirit of the competition

Teams are expected tact in the spirit of the competition, both before and during the F1 in Schools
World Finals. Any team deemed by the chair of judges to be acting outside of the spirit of the
competition, can be removed from certain or all aspects of the competiton. Forragke, a team
attempting to abuse the technical regulations to their advantage may, at the discretion of the chair of
judges, be removed from racing and receive no points for this activity. A team deemed to be acting in an
unsportsmanlike manner towards anther team or other persons may be removed from some or all
judging areas.

The spirit of the competition is simple; embraand respectthe rules and regulations, do your very best
to compete legally and fairly, while contributingositivelyto the F1 in Sbools World Finals. Make
friends, create positive relationships, network professionally and enjoy yourselves.

Originality of Work

F1 in Schools LTD welcomes and endorses innovation and does not consider that plagiarism should play
any part in any of the disciplines that make up the competition.

Competing teams at all levels of the competition that intentionally plagiarise any pdrtteir assessed

work, undermines the credibility and integrity of the F1 in Schools challenge and the spirit of the
competition. At the 2020 World Final&1 in Schoolshall be implementing variousriginality detection
methodologies and requesting A&bompeting teams to submitan originality declaration.

Further details and associated penalties will be explained in detail in the 2020 World Finals

competition regulations.

©20 20
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ARTICLE T3} FULLY ASSEMBLED CAR

T3.1

T3.2

Design and  manufacture } [GENERAL } Penalty } 5ptseach ]

T3.1.1 All F1 in Schoolgars must be designed and engineered using CAD (Computer Aided Design) and

CAM (Computer Aided Manufacture) technology. CAD software used showdige for 3D part
modelling, assemblyand 3D realistic renderingWe recommend the use of Autodesk Fusion 36
software. The CAM package should allow students to simulate GiN&&hining processes so thegan
show evidence of these in their portfolio. We recommend the use afriford QuickCAM PRO software.
T3.1.2 The body of all F1 in Schootsars must be manufactued via materal removal using a CNC
router/ milling machine. We recommend all teams use &ififord CNCRouter. This manufacturing
process should occur at your school/college or at a designated manufacturing centre/partner site.
T3.1.3 An official F1 inSchools holographic sticker from the official EModel Block for each car must
be submitted on the project element submission sheet at the World Finals event registration.

T3.1.4 Theindividual components of both race cars must be designed with identigabmetry.

Safe Construction [ N EEININISCHEINNIODISINCEON|

T32.1 Specification judging all submitted cars will be inspected closely to ensure that they are
engineered and constructed safely for the purpose of racing. If the judges rule an aspect of either race
car to be unsafe for racing, the team will be requireddarry out repairs / modifications to the car(s). Any
such repair work will result in a penalty dfO points per unsafe car.

T3.22 During racing the race officials will routinely inspect cars for safety during scheduled races. If
the officials rule a cato be unsafe, a penalty of0 points will be imposed at the discretion of the Chair
of Judges. The team may repair the car as per the Competition Regulatio640 Car Repairs and
Servicing.

Undefined features } [PERFORMANCE | Penalty } 20pts ]
The car assembly must only consist of components listed in ARTICLH.

Total length } [GENERAL |Penalty } 5pts per milimetre ]
Totallengthis measured parallel to the track surfacand vertical reference planebetween the front and
rear extremities of the assembled car.

Absolute Min: 170.0mm / Absolute Max: 210.0mm

T3.4: Total length

Total width } [GENERAL | Penalty } 5pts per millimetre ]
Total widthis the maximum assembled car width, measured normal to the verticederence plane,
between the outer edges of the widst feature of the car assembly.

Absolute Max: 85.0mm
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@ T3. 6 Total height } [GENERAL |Penalty } 5pts per millimetre ]
Total height is the maximum assembled car height, normal to the vertical reference plane, between the
track surface and the highest feature of the car assembly. This is measured with a fut@gpressed air
cartridge inserted into the cartridge chamber i the car sitting on alfour (4) wheels withno outside
assistance

Absolute Max. 65.0mm

T3.6: Total height

T3.5: Total width

(PP 737 Totalweight )} [PERFORMANCE |Penalty }10pts pergram |
Total weight is the weight of the car excluding@mpressed aiicartridge. If ruled underweight at
registration and confirmed during initial saitneering the above points pengy will be applied.
No car will race underweight and ballast will be addedttee underside of the car at 0.2g for every 0.1g
underweight.
Absolute Min: 50.0g

(I T3.8 Track clearance } [GENERAL | Penalty 1} 10 pts per millimetre ]
Track clearance is the distance between track surface am/ car componenas listed in T1.1, except
wheels. Measured normal to the track surface. This is measured with a fulcBgpressed aicartridge
inserted into the cartridge chamber with the car sitting on &tlur (4) wheels withno outside assistance.

Absolute Min: 1.5mm

™ T3.8: Trackclearance
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T3.9 Status during racing -[GENERAL |Penalty } 5pts]
The car assembly must be degied so that no items other thanhose listed in T310, orcompressed air
cartridges are removed, replaced or added the assembly during scheduled & events.

T3. 10 Replacement Components
Any spare / replacement componentshouldbe identical in design and geometry to those fitted to the
car and must be submitted with the cars at registration. Only the following spare / replacement
components are permitted:

- Nose cond maximum of (2)

- Front wing support structuret maximum of (2)
- Front wing(s)t maximum of (2 car set(s))

- Rear wing supporstructuret maximum of (9
- Rear wingt maximum of (2)

- Front wheel support structure maximum (2)

- Front wheels maximum of (4)

- Rear wheel support structure maximum (2)

- Rear wheels maximum of (4)

T3.10.1
Only submitted replacement components that are determined by the judges to be identicalesign and

geometryto those fitted to the cars will be allowed to be used during track repairs or post race servicing.

T3.10.2
If any other items need to be introduced for car repairdat penalty will be incured per indiiualitem.
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ARTICLE T4 } BODY

T4.1 Body construction } [GENERAL | Penalty } 20 pts]
A single continuous piece of CNC manufacturet® Model Blockmaterial must exist rear of thefront
axle centre line, encompassingoth the virtual cargoand compressed aicartridge chamber.

T4.2 Virtual cargo } [PERFORMANCE | Penalty } 25pts ]
Avirtual cargomust be completely encompassed by the body and be wholly positioned between the
front and rearwheel centre lines. The virtual cargmust have minimum dimensions as shown below,
with its top surface located symmetial about andpositioned namal (90 degrees) to the vertical
reference planeThe virtual cargo may be intersected by the FRONT wheel support system and may also
share common faces with the car bodyll dimensions shown ar@bsolute minimum

Vertical Reference Plane
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T4. 3 Virtual cargo identification } [GENERAL | Penalty } 5 pts ]
The virtualcargolocation and compliancéMUSTbe clearlydimensioned anddentified by hatching,
shading or block colour ithin the engineering drawings submitted for scrutineering@lease refer to the
example diagram below, showinthe virtual cargo clearhhighlightedin red
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Key:

[ = virtual Cargo

T4.3 VirtualCargo Identification
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T44 22U (- L"'..+2® +. &. }4GENERAL +|Pénaltg ( } 5pts]
An F1 in Schools logo decal (refer ARTICLE T1.12) must be wholly adhered to each side of the car,
positioned between the front and rear wheels and being 100% visible in the respective side view within a
tolerance of+ 10 degrees in any directiomeasured paallel to the vertical reference planeTeams may
manufacture their own decals but must use the artwork supplied by F1 in Schools.

T44 F1 in Schools3 logo

T4. 5 Decal thickness } [GENERAL |Penalty } 5pts]
This is measured as the total thickness of any decal, excluding any surface finishes.

Absolute Max: 0.5mm
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ARTICLES } COMPRESSED AIR CARTRIDGE
CHAMBER

T5.1

T5.2

T5.3

T5.4

T5.5

Diameter } [ SEININNECHNNSDIS

This is the diameter of theeompressed aicartridge chamber, measured at any point through its
minimum depth.
Absolute Min: 18.0mm / Absolute Max: 18.5mm

Distance from track surface } [GENERAL | Penalty 1} 5pts per millimetre ]

This is measured with a full 8gompressed aircartridge inserted into the cartridge chambefrom the
rear centre of thecompressed aircartridgeto the track surface measured normal to the track surface.
This is measured with a full 8gompressed aircartridge inserted into the cartridge chambewith the car
sitting on allfour (4) wheels withno outside assistance.

Absolute Min: 30.0mm / Absolute Max: 40.0mm

Depth ) [EAEENEIECHANSHE

The cepth ofthe chamberis measured parallel to the vertical reference plane anywhere around the
chamber circumference fronthe opening tothe chamber end.

Absolute Min: 45.0mm / Absolute Max; 58.0mm

Max angle of chamber } EEEEINENNSCHENNNGHSN

The absolute maximum angle of the chamber, parallel to the track surface. This is measured with a full
8g compressed aicartridge inserted into the cartridge chamber with the car sitting on &dur (4) wheels
with no outside assistance.

Absolute Min:-3° Absolute Max: 3

Chamber safety zone ) [ENEEININSCHANMOIBSIN

A safety zone of1 Model Blockmaterial with a minimum thickness of3.0mm must be maintained
aroundthe minimum chambervolume. The ciambersafety zoneand connection to thecar body will be
assessed and if déerminedbelow the minimum thickness may be considered safety issueat the
judges discretionsee ARTICLH3.2.

IMPORTANTthe entire circumference andepth of the compressed ailcartridge chamber must not be
intersected by any object.

Absolute Min: 3.0mm

T5.3: Depth

T5.5: Chamber safety zone (Abs. MiB.0mm)

T5.2: Distance from track surface
|

(Cartridgechamber should be free of any paint
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