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First of all,



1.  What’s FSAE/Design Event?
2.  Summary of FSAEJ2026 Design Event
3.  Good examples
4.  Toward FSAEJ2027
5.  Vehicle test & validation
6.  Q&A

Agenda



日本語 or English?



1.  What’s FSAE/Design Event?
2.  Summary of FSAEJ2026 Design Event
3.  Good examples
4.  Toward FSAEJ2027
5.  Vehicle test & validation
6.  Q&A



Q: What is “Formula SAE”?



1. What’s FSAE/Design Event?

Please refer to the Review in 2025.



Q: How can I get a high score on Design Event?



1. What’s FSAE/Design Event?

Please refer to the Review in 2025.



1.  What’s FSAE/Design Event?
2.  Summary of FSAEJ2026 Design Event
3.  Good examples
4.  Toward FSAEJ2027
5.  Vehicle test & validation
6.  Q&A



2. Summary of FSAEJ2026 Design Event

✓ Participants: 

First Round Review judging: ICV 51 teams, EV 23 teams, Folowup 2 teams

Design Final: ICV 2 teams, EV 2 teams

✓ Face to face judging with teams and vehicles

✓ Design Event in the same location as Cost & Manufacturing event: efficient operation

✓ Design Final with 3 top teams



With a lot of supports, we enlarged ourselves to receive all your efforts.

2. Summary of FSAEJ2026 Design Event
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3. Good examples

● Design Finalists – To be uploaded on Youtube

● Similarities of the top teams

Team management, steady improvement, a running vehicle, validation

“Competition result” = “Vehicle performance” + “Team strength”



3. Good examples

● “Lighter weight”, “Lower CoG”, “Lower moment of inertia”

Basucally, unnecessary “heavy”, “high”, “large”, “long” are not good on racing cars.
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3. Good examples

● Effective material usage: avoid stress concentrations, translate loads to structures

● Arrange air flow well→ a smaller radiator → Lighter

Not only a weight of a radiator, but coolant and hoses etc.

A radiator larger than that of original motorcycle needs to be doubted.



3. Good examples

● Kinematics & Compliance: NOTHING RIGID!

Your ±0.5mm may be cancelled by ±2.0mm compliance!

Good teams

Rear compliance: Saitama, Kyoto, Kyushu Institute of Tech., Kitakyushu

Steering: Tohoku, Nagoya Institute of Tech.

● Function before performance

Well functioning ARB: Nagoya Institute Technology

*S.4.6.2 Vehicles must be presented for Design judging in finished condition, fully 

assembled, complete and ready to run.



3. Good examples

● Preparation to convince: materials to show



3. Good examples

● SAFETY!

Safe vehicle, safe operation.

No safety, no FSAE event!

● Clean, beautiful, organized vehicle & team

● Time management by team

Again, team management is the base of your results.



1.  What’s FSAE/Design Event?
2.  Summary of FSAEJ2026 Design Event
3.  Good examples
4.  Toward FSAEJ2027
5.  Vehicle test & validation
6.  Q&A



4. Toward FSAEJ2027

Not only FSAEJ, many Design Reviews available.



Q: What did you start from in the beginning of 2026?



4. Toward FSAEJ2027

Everything starts from understanding the Rules.



4. Toward FSAEJ2027

You must know all Rule sets related to your activity.



Q: Anyone wants penalties?



4. Toward FSAEJ2027

● Document penalty total 440 pts for 26 ICV teams, 60 pts for 13 EV teams!

ONLY 1 team got NO PENALTY and NO NOTES!



4. Toward FSAEJ2027

● Design Briefing violation: 78 teams (Details in Announcement of Document Screening Results)

● Design Spec Sheet penalty: 516cells 51 teams

Also, lots of questions on numbers

If you read the Rules carefully, they are avoidable.



4. Toward FSAEJ2027
Design Briefing Template shows many tips.



4. Toward FSAEJ2027
Design Briefing Template shows many tips.



Design Spec Sheet penalty: 516cells 51 teams
Also, lots of questions on written numbers

You must understand and fill in all the boxes 
minimally.

Do not copy & paste even if the design is carried 
over from the past.

Spec sheet: a list of figures that you MUST be aware of about your vehicle!

4. Toward FSAEJ2027



About Design Briefing



Q: How long does it take to read your DB?



If you haven’t read through your DB, TRY IT!



Does your DB fascinate you to read it?



4. Toward FSAEJ2027

Do you believe this slide sells your design to contractors?



What are good slides?
Did you search or ask?



4. Toward FSAEJ2027
What’s Executive Summary?



4. Toward FSAEJ2027
Set the slide conclusion → Put required materials → Connect with minimum words



DO NOT start writing SENTENCES!!!



4. Toward FSAEJ2027

Tables and figures are quicker and clearer. 

For example,

● In 2025, our Auto X time was 60.0s and the score was XX pts. In 2026, we would like to improve 

our time by -1.5s, so the target time is 58.5s and the target score is ZZ pts.

● Last year, we had a failure on X component, and the simulation result shows a stress of AA MPa. 

This year, targeted the maximum stress of component X as BB MPa, and with a countermeasure 

of Y component, we achieved CC MPa on simulation.

Event 2026 target Gain 2025 result

Auto X 58.5s/ZZ pts -1.5s/+YY pts 60.0s/XX pts

Component X: Failure
Simulation: AA MPa

In 2025
Countermeasure
Component Y

TARGET
Component X: 
Max BB MPa

In 2026

Simulation
CC MPa



SET your CONCLUSION for each slide!!!



4. Toward FSAEJ2027

You need to SELECT what you put in DB or NOT.

You must summarize your development effort within,

- Executive Summary: 2 pages MAX

- Overall Vehicles: 8 pages MAX

Vehicle Description / Vehicle Views / Points Goal / Mass Breakdown

- Vehicle Dynamics: 6 pages MAX

- Aerodynamics: 6 pages MAX

- Powertrains: 6 pages MAX

- Chassis: 6 pages MAX

- Driver Interface & Brakes: 6 pages MAX

- Low Voltage & Data Acquisition: 6 pages MAX



4. Toward FSAEJ2027
Include the team’s goals, key concepts, and major design decisions

DB is NOT intended to document every engineering detail.

High level summary of 

vehicle and team’s 

design approach

Those can be described 

in Discussion Q&A



4. Toward FSAEJ2027

DB does not define your Design Score.

DB is a base for Judges to prepare for Discussion with you.

Your DB to allow reviewers to quickly understand:

- What you wanted to do and why

- How it was achieved / accomplished or not

- What are major difficulties / engineering questions that were addressed

- How they contribute to your goals

- What is your conclusion



If you can summarize the last 3 slides,
you are ready to start your DB!
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Vehicle Test & Validation



Testing is not development

Operational baselines

• Shakedown

• Reliability Proofing

• Driver Practice

• Mileage Accumulation

Performance improvement requires purpose



Vehicle Test & Validation

What are we trying to achieve?

Ultimate objective: Minimise lap time

α = F / mSpeed =∫α dt Lap time = Distance / Speed

Lever #1 = Minimise m (vehicle mass)

Lever #2 = Maximise F (tyre force)

Available Tyre Force

Powertrain

Brakes

Chassis Aero

2 levers to go faster:



Vehicle Test & Validation

The primary performance metric

Speed Profile

Speed profile tells you 

where lap time comes from



Vehicle Test & Validation

Examples

Car A   Car B What’s changed from A to B?

+20kW average power

1.5 sec gained in straights



Vehicle Test & Validation

Examples

Car C   Car D What’s changed from C to D?

Drag

SCx 0.80→ 2.00

Downforce

SCz -0.50 → +3.50

Car mass

260→ 290kg

1.5 sec lost in straights

2.8 sec gained in corners



Vehicle Test & Validation

Dig deeper with the speed profile

• Setup B gains time into the corner but 

loses it on exit.   Why?

Speed [kph]

Delta laptime [sec]

Distance [m]

Steering angle [deg]

Brake pressure [kPa]

Throttle Pedal 

Position [%]

Setup A   Setup B
Rear tyre slip ratio [%]

• What additional data do you need?

Questions drive data

Not the other way around



Vehicle Test & Validation

Testing is more than data collection

Good test always follows:

Objective

Analyse

Conclusion

Next Action

Test & Measure

Prediction



Simulation - Start Simple

• Complexity ≠ Accuracy

• Every parameter you add is another parameter you have to validate

→ Start simple. Grow the model as the problem grows
The simpler the model, the easier it is to validate and trust



Simulation - Validate against Reality
Compare simulation with reality

Start with speed profile Simulation   Reality

Differences reveal:

• Model limitations

• Vehicle issues

Any mismatch is valuable

Improve the model correlation, or

Improve the vehicle

Speed profile reveals what to investigate

Power? Drag? Drivetrain losses? … 



Three takeaways

1.  Start with the objective

2.  Use the speed profile as your primary metric

3.  Compare, validate, and grow your tools
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Q&A



Engineering Design Knowledge Visualization
Baumkuchen Model

• Center: Fundamental knowledge, Radial direction: Advanced/Application knowledge

• Central angle: Range of knowledge

• Overwraps: Cross Functional Knowledge

Knowledge may support you to enlarge your area



Once you watch this review, it is not over.

Learn from anything and make your actions.

Re-check, re-view, repeat.



Before ending,



“We want you to become engineers who 
can play an active role not only in Japan 

but also all over the world”

世界の共通言語は英語。技術者の世界で

も同じです。

FSAEJデザイン審査は英語を使う機

会です。

同じDBで海外大会に参戦出来ます。

英語が使えることによってより多くの

機会がある！

海外大会には多くの経験豊富な審査員

がいる！

海外のエキスパートと話せる！

英語を話す人は日本語を話す人の約12倍！

https://statisticsanddata.org/data/the-most-spoken-languages-2026/



海外大会のHP、セミナー、Youtube等、より多くの情報やグループがある。

Thus, if you can’t communicate

in English, the information 
and opportunities would be 

less than 1/12.
Expand your 

potential!



Your experience in FSAE/FS is your treasure.



Good luck and do your best toward 
FSAEJ2027!

And have FUN!!!!!
Wishing all the best for your next season.

卒業後はスタッフに!!!!!


	Default Section
	スライド 1: FSAEJ2026  Design Event Onsite Review  Takuya Saito, Chief Design Judge Katsuhide Kuwahara, Suspension 
	スライド 2: First of all,
	スライド 3: 1.  What’s FSAE/Design Event? 2.  Summary of FSAEJ2026 Design Event 3.  Good examples 4.  Toward FSAEJ2027 5.  Vehicle test & validation 6.  Q&A
	スライド 4: 日本語 or English?
	スライド 5: 1.  What’s FSAE/Design Event? 2.  Summary of FSAEJ2026 Design Event 3.  Good examples 4.  Toward FSAEJ2027 5.  Vehicle test & validation 6.  Q&A
	スライド 6: Q: What is “Formula SAE”?
	スライド 7: What’s FSAE/Design Event?
	スライド 8: Q: How can I get a high score on Design Event?
	スライド 9: What’s FSAE/Design Event?
	スライド 10: 1.  What’s FSAE/Design Event? 2.  Summary of FSAEJ2026 Design Event 3.  Good examples 4.  Toward FSAEJ2027 5.  Vehicle test & validation 6.  Q&A
	スライド 11: 2. Summary of FSAEJ2026 Design Event
	スライド 12: 2. Summary of FSAEJ2026 Design Event
	スライド 13: 1.  What’s FSAE/Design Event? 2.  Summary of FSAEJ2026 Design Event 3.  Good examples 4.  Toward FSAEJ2027 5.  Vehicle test & validation 6.  Q&A
	スライド 14: 3. Good examples
	スライド 15: 3. Good examples
	スライド 16: 3. Good examples
	スライド 17: 3. Good examples
	スライド 18: 3. Good examples
	スライド 19: 3. Good examples
	スライド 20: 1.  What’s FSAE/Design Event? 2.  Summary of FSAEJ2026 Design Event 3.  Good examples 4.  Toward FSAEJ2027 5.  Vehicle test & validation 6.  Q&A
	スライド 21: 4. Toward FSAEJ2027
	スライド 22: Q: What did you start from in the beginning of 2026?
	スライド 23: 4. Toward FSAEJ2027
	スライド 24: 4. Toward FSAEJ2027
	スライド 25: Q: Anyone wants penalties?
	スライド 26: 4. Toward FSAEJ2027
	スライド 27: 4. Toward FSAEJ2027
	スライド 28: 4. Toward FSAEJ2027
	スライド 29: 4. Toward FSAEJ2027
	スライド 30: 4. Toward FSAEJ2027
	スライド 31: About Design Briefing
	スライド 32: Q: How long does it take to read your DB?
	スライド 33: If you haven’t read through your DB, TRY IT!
	スライド 34: Does your DB fascinate you to read it?
	スライド 35: 4. Toward FSAEJ2027
	スライド 36: What are good slides? Did you search or ask?
	スライド 37: 4. Toward FSAEJ2027
	スライド 38: 4. Toward FSAEJ2027
	スライド 39: DO NOT start writing SENTENCES!!!
	スライド 40: 4. Toward FSAEJ2027
	スライド 41: SET your CONCLUSION for each slide!!!
	スライド 42: 4. Toward FSAEJ2027
	スライド 43: 4. Toward FSAEJ2027
	スライド 44: 4. Toward FSAEJ2027
	スライド 45: If you can summarize the last 3 slides, you are ready to start your DB!
	スライド 46: 1.  What’s FSAE/Design Event? 2.  Summary of FSAEJ2026 Design Event 3.  Good examples 4.  Toward FSAEJ2027 5.  Vehicle test & validation 6.  Q&A

	Vehicle Test & Validation
	スライド 47
	スライド 48
	スライド 49
	スライド 50
	スライド 51
	スライド 52
	スライド 53
	スライド 54
	スライド 55
	スライド 56
	スライド 57

	Untitled Section
	スライド 58: 1.  What’s FSAE/Design Event? 2.  Summary of FSAEJ2026 Design Event 3.  Good examples 4.  Toward FSAEJ2027 5.  Vehicle test & validation 6.  Q&A
	スライド 59: Q&A
	スライド 60: Engineering Design Knowledge Visualization
	スライド 61: Once you watch this review, it is not over.  Learn from anything and make your actions.  Re-check, re-view, repeat.
	スライド 62: Before ending,
	スライド 63
	スライド 64
	スライド 65: Your experience in FSAE/FS is your treasure.
	スライド 66


