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This guidebook contains everything you need to know to design and make a car, ready to compete 
at STEM Racing Japan Race Day. It’s as easy as 1,2,3 – or in our case, Design, Make, Race!

The STEM Racing Japan Entry Class is your first step on the way 
to becoming World Champions, starting off with the chance to 
be crowned Entry Champions in your first season…

https://www.stemracing.co.uk/downloads.html

https://www.stemracing.co.uk/downloads.html
https://www.stemracing.co.uk/downloads.html
https://www.stemracing.co.uk/downloads.html
https://www.stemracing.co.uk/downloads.html


STEM Racing – Entry Class Competition Guidebook 2025 - 2026

Page 3 of 37

ENTRY CLASS
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CAR DESIGN
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Don’t worry if you’ve never heard of ‘side pods’ or ‘wingspan’ before, the next few pages explain 
everything you need to know about designing your mini F1® racing car to meet the STEM Racing Japan 
Entry Class rules. Read through the following pages very carefully as a team!

Your STEM Racing Japan Entry Class car must have these features:
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Entry Class cars must be safe to race down our 20m elevated racetrack, powered by a power unit 
cartridge. To ensure this, the STEM Racing Japan rules committee has created a ‘no-go-zone’ that 
car designers MUST use as a minimum for the body of their car. Think of this like starting with a 
basic shape that you add to, to create the shape of your car.

The ‘no-go-zone’ has been carefully designed so you can still make your Entry Class car look like a 
real F1® racing car, so use all your imagination and styling ideas to make sure your car doesn’t just 
look like the no-go-zone with some wheels stuck to it!

Below is an illustration of the Entry Class no-go-zone, showing the minimum shape of your car 
body. It is a PERFORMANCE regulation that you don’t cut or machine inside the no-go-zone, so 
make sure you measure and make your body carefully to avoid losing out on lots of points! 
The no-go-zone includes accurate axel holes to ensure the height of your Halo is correct for use 
with the Halo Deceleration System. Please do not move the location of the axel holes.

REMEMBER: After CNC machining or 3D printing, gently sanding your model can reduce the size of 
the no-go-zone underneath the minimum dimensions, so be extra careful to leave enough material 
and measure your car yourself to be sure it will pass all the ‘Technical Regulations’, which are 
explained on Page 9. Full no-go-zone dimensions can be found at the back of this guidebook in 
Appendix ii.
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The Design Brief
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To enhance your team's performance and ensure compliance with the Aramco STEM Racing World Finals
Technical Regulations, we highly recommend utilizing Autodesk and Ansys software.

Autodesk provides powerful tools like Fusion 360 for 3D design and modelling, which are essential for
creating innovative and competitive car designs. Ansys software, including Ansys Discovery, offers
advanced simulation capabilities to optimize your car's aerodynamics and structural integrity.

Both software packages are available for free download and installation on our official website, 
www.stemracing.com . 

Detailed instructions and tutorials are provided to help you get started and make the most of these 
industry-leading tools.

AUTODESK - https://www.stemracing.com/autodesk.html

Premier Global CAD / CFD Partner

ANSYS - https://www.stemracing.com/ansys.html

Global CFD Simulation Partner

http://www.stemracing.com/
https://www.stemracing.com/autodesk.html
https://www.stemracing.com/ansys.html
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Technical Regulations dictate how the car must be designed so it is suitable to compete. 

All regulations carry a points penalty, so double check your car is fully legal and ready to race BEFORE 
you arrive on race day!

Here is an explanation of the different types of rules in STEM Racing Japan and what they mean:

Technical Regulations
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E1.2.2  Assembled Car Width - [PENALTY – 5pts] 

The assembled car width including body, wheels, front and rear wings, must be shorter than the following 

dimension: Width – Max: 85 mm

Length – Min. 170 mm – Max. 210 mm

E1.2.3  Assembled Car Height - [PENALTY – 5pts] 
The assembled car Height including body, halo, front and rear wings, must be shorter than the following
dimension: Height – Max: 65 mm

E1.3 Halo/Helmet – [PERFORMANCE l PENALTY - 10pts]

The Halo/Helmet MUST be included in the car design without any dimensional changes. The file can be
downloaded from WEBSITE. Please see appendix iii for detailed dimensions.

Please note: The Halo/Helmet file for entry class teams is different to that of the development and 
professional classes. Entry Class teams MUST use the correct Halo.

https://www.stemracing.co.uk/downloads.html


STEM Racing – Entry Class Competition Guidebook 2025 - 2026

Page 12 of 37

E1.3.1    Halo Circular Notch Height– [SAFETY l PENALTY - 20pts] 
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Japan
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ASSESSMENT
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You must produce a printed (or ‘hard-copy’) 5-page Design & Engineering Portfolio to show to the 
judges on Race Day, explaining how you designed, tested and made your STEM racing car. Below is a 
checklist of suggestions for what to include in your Design & Engineering Portfolio.
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You must prepare a 5-minute verbal presentation to deliver to the judges on Race Day, explaining how 
you got to where you are today and all the things you’ve learned so far in your STEM Racing Japan journey. 
You may also produce an electronic presentation to accompany your verbal presentation if you wish.

Your verbal presentation is your chance to tell the judges your story! It is completely up to you how you 
structure your presentation, but here are some suggestions to help make you stand out!

     • Tell the judges why you got involved in STEM Racing Japan

     • Describe what you found the most enjoyable and the most difficult – the judges appreciate honesty!

     • Who did what, how you planned your time and how you think it turned out (good and bad!)

     • Describe any collaborations (partnerships) you formed to help you through the project

     • Explain what you’ve learned, both individually and as a team, including any new skills you’ve gained

There are NO rules about how to deliver your verbal presentation; do it stood on your head, sing the 
judges a song, act it out like a school play. Just do what feels most comfortable to you. 

All we ask is that:
     • Everyone takes part! – make sure every member of the team has a speaking part

     • You don’t go over 5 minutes – the judges need to ask you questions so no waffling!

The judges will be asking you some questions to see what you have learned during your day at the Entry 
Class Final. These questions will be given to you on Race Day so be prepared to get investigating!

Note: Any electronic presentations MUST be saved to a memory stick. Please also bring a laptop with 
a HDMI port/connection to run these presentations on, as we cannot provide one for you!



STEM Racing – Entry Class Competition Guidebook 2025 - 2026

Page 19 of 37

Each team is given a ‘Pit Area’ including a table on Race Day. This will become your base for the day and is 
the perfect space to create a team display. This is not assessed as part of the competition, but the judges 
are keeping their eyes peeled to give an award to the best display on the day. Make sure you stand out!

The Team Pit Display is your opportunity to share all your design work, models and prototypes, creating 
an attractive area that teams and judges will want to come and look at. The Pit Display can be made up of 
several elements, so here are some suggestions to help make you stand out!

     • Show a range of ‘behind the scenes’ design work, not just your Design & Engineering Portfolio.

     • Make sure it’s clear whose Pit Display it is – add your team logo and colors to make it obvious.

     • Judges love cupcakes. In fact, most people love a freebie, so why not bring something to give away?

     • Give it height! To make it visually appealing, having raised items helps create a better look.

Remember there is no scorecard for the Team Pit Display, just an award for the Best Team Pit Display, so 
have some fun with it! The judges will be looking for interesting and engaging displays, so have a think 
about what you could bring along with you. When you compete in the Development and Professional 
classes, the Pit Display is assessed as part of the competition, so get some ideas and make sure you find 
out what makes a really impressive Pit Display for next year.
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Race Day ーWhat to Expect

Race Day happens at the National Finals, which brings together all three classes of the STEM Racing 
Japan family. You’ll be sharing the track and pit area with Development and Professional Class teams, 
but don’t worry – you’ll only be competing against other Entry Class teams from your area!
This is your chance to check out the competition and ask the Development and Professional Class teams
about the next stages of the competition.

Registration & Car Scrutineering 

Welcome Presentation

Judging – Design & Engineering Portfolio

Judging – Verbal Presentation

Race!

Judges Debrief & Awards Ceremony

When you arrive you‘ll register with us, where you’ll be given some important information including your 
judging timetable. Then, you must take your car immediately to our Scrutineering area, where our judges 
make sure your car will be ready to race. Make sure your car is ready to hand in when you arrive!

After a short set-up period to get your display table set up, we will hold the official welcome and explain the 
format of the day. Get ready to wave your arms in the air and cheer as your team's name is called out!

Our team of expert judges will look through your portfolio with you. This is a great chance to speak to the 
judges informally and explain everything you've done and what you've learned!

Your team will deliver a 5-minute verbal presentation to our judges, explaining what you have done to get 
here. The judges will then ask a series of questions related to your research mission, crucially the judges will 
want to know what you'll do differently when you come back as a Development Class team next year...

You will go head-to-head with another Entry Class team to compete for the top spot on our leaderboard. 
Racing will consist of 2 timed runs in each lane of the 20m STEM Racing Japan elevated racetrack.

After all the judging has been completed, the team of judges will gather to discuss their scores and work out 
who will go home from Race Day with our various awards. Awards will be handed out to teams in all three 
classes, including the prestigious Entry Class Champions award. Fingers crossed!

     •Entry Class awards: Fastest Car, Best Engineered Car

     •STEM Racing Japan Judges Tip: Future Stars Award

     •Entry Class top prize: Entry Class Champions
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The Judges – what they’re looking for

The judges will have a total of 555 points to give you throughout the day and will score your work in four
areas: Car Scrutineering, Design & Engineering Portfolio, Verbal Presentation and Racing.
Below is a quick guide explaining how the judges score your work, on the next pages are the official Entry 
Class score cards so you can see exactly what the judges are looking for!
The STEM Racing Japan Entry Class Champions trophy will be awarded to the team with the highest total 
score, sum of all judging categories (see below). In the case of a tied points score, the team
with the highest racing score will be determined the winner.

Car Scrutieering

Design & Engineering

Verbal Presentation / Reseach Mission

Racing

Your car will be assessed and hopefully declared safe to race by our judges, who will check your car 
against the Technical Regulations on Page 9. Car Scrutineering will be scored using the scorecard on 
page 18.

Total points available for Car Scrutineering : 175 pts

Your Design & Engineering Portfolio and Brand Identity will be assessed by the judges and given a 
score based on a number of criteria, as described on page 12. Portfolios will be scored using the 
scorecard on page 19.

Total points available for Design & Engineering :  140 pts

The judges will listen to your 5-minute presentation, then ask questions related to your Research 
Mission based on the criteria on page 13. Verbal presentations will be scored using the scorecard on 
page 20.

Total points available for Verbal Presentation : 140 pts

You will be awarded racing points depending on how you perform on track. Points will be awarded for 
your reaction time, the time your car takes to complete the track and the combined 'total race time'.

Total points available for Racing : 100 pts

Now have a look at the judging scorecards to see exactly what the judges will be 
awarding points for when they meet you on Race Day.
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Next steps -  Development & Professional Class

Entry Class is your first step on what could be the journey of a lifetime. 

With STEM Racing Japan, you could travel the world as one of our World Finalist teams, meeting 
real F1® team members and drivers. This could be your chance to land the job of your dreams!

Looking ahead and understanding what comes next is crucial if you want to be among the 
world’s top teams. In Development Class, some aspects will be familiar, while others will be 
more complex. 

Start reviewing the rules and regulations for Development Class and aim to return next year, 
challenging for a place at our STEM Racing Japan National Finals!

Additionally, if your dream is to compete in the STEM Racing World Finals, consider the 
Professional Class. 

Work hard because nothing is impossible.

More information will be available soon about the classes to enter in 2026.
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This component is available to download a FREE 3D part from the STEM Racing website. 
For this part and more, please visit HERE

https://www.stemracing.co.uk/downloads.html
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This component is available to download a FREE 3D part from the STEM Racing website. 
For this part and more, please visit HERE

Note: See how to sketch the no-go-zone and quickly start designing, by watching our tutorial on the STEM
Racing YouTube. 

https://www.stemracing.co.uk/downloads.html
https://www.youtube.com/watch?v=aMyAC3-_ZKk&list=PLBGlZc-MbXc3XIZtEC77dwM9UARmldIgi&index=2
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This component is available to download a FREE 3D part from the STEM Racing website. 
For this part and more, please visit HERE

Tip: To ensure you properly align your halo on top of the ‘No-Go-Zone’ platform, download and use the 
halo spigot hole jig. The jig aligns perfectly with the official STEM Racing Model Block, and we advise 
that you predrill (using a 6mm drill bit) your halo spigot holes prior to CNC machining your car body.
Just visit  Downloads and Resources section to download the jig!

https://www.stemracing.co.uk/downloads.html
https://www.stemracing.com/resources-jordan.html
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Japan
This component is available to download a FREE 3D part from the STEM Racing website. 
For this part and more, please visit HERE

Please note this file is for assembly purposes on CAD and wheels should not be 3D printed for 
your physical car submission.

https://www.stemracing.co.uk/downloads.html
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This component is available to download a FREE 3D part from the STEM Racing website. 
For this part and more, please visit HERE

The Tether Line Guide Safety Test is recommended for all teams to ensure that your tether 
line guides are safely in place and your car is safe to race on track. This test replicates what 
the scrutineer will do at the National Finals.

https://www.stemracing.co.uk/downloads.html
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The followings images are a to support with using the new Entry Class scrutineering gauges.

The gauges are available to download for FREE as a DXF/Illustrator file for you to laser cut 
and use to check your car(s).

These gauges are for a quick visual check for the relevant regulation, please use proper 
measuring equipment for accurate dimensions E.G. Digital Callipers.

Scrutineering Gauges

https://www.stemracing.co.uk/downloads.html
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Below is a helpful checklist, showing some of the essential items you’ll need for designing, 
making and competing in the STEM Racing Japan Entry Class:
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Good Luck!

See You Soon

If you need any help at all, just get touch with us.
contact@stemracing.jp
www.stemracing.jp

mailto:contact@stemracing.jp

