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1. What's FSAE/Design Event?
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Q: What is “Formula SAE”?
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1. What’s FSAE/Design Event?

Formula SAE Concept

The Formula SAE® competitions challenge teams of university undergraduate and graduate

students to conceive, design, fabricate, develop and compete with small, formula style
1

vehicles.

Engineering Competition

Formula SAE® is an engineering education competition that requires performance
1 —
demonstration of vehicles in a series of events, off track and on track against the clock.

Each competition gives teams the chance to demonstrate their creativity and engineering
skills in comparison to teams from other universities around the world.

Vehicle Design Objectives

Teams will act as an enineerl’n firm that will conceive, desin, fabricate, test, develo and

demonstrate a prototype vehicle
The vehicle should have high performance and be sufficiently durable to successfully complete
all the events at the Formula SAE competitions.

Additional design factors include: aesthetics, cost, ergonomics, maintainability, and
manufacturability.

Each design will be judged and evaluated against other competing designs in a series of Static
and Dynamic events to determine the vehicle that best meets the design goals and may be
profitably built and marketed.

Good Engineering Practices

Vehicles entered into Formula SAE competitions should be des‘\ned and fabricated in

accordance with good engineering practices.

It is written in the FSAE Rule.
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Q: How can | get a high score on Design Event?
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1. What’s FSAE/Design Event?

SA

INTERNATIOMNAL:

5.4

5.4.1
5411

DESIGN EVENT

Design Event Objective

The Design Event evaluates the engineering effort that went into the vehicle and how the
engineering meets the intent of the market both in terms of vehicle

value.

I

The team and vehicle that illustrate the best use of engi
cost effective high performance vehicle, and the best understanding of the design by the team
members will win the Design Event.

Components and systems that are incorporated into the design as finished items are not
evaluated as a student designed unit, but are assessed on the team’s selection and application
of that unit.

It is written in the FSAE Rule.

Theory = Design = Build - Test&Validation - Refine<
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1. What’s FSAE/Design Event?

FORMULA SAE

Rules 2025

Everything starts from understanding the Rules.
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1. What’s FSAE/Design Event?

Rules

Local rules for the Japanese tournament have been established for some rules » check here for English rule books from before 24.

23nd Formula SAE Japan 2025

nament Tournament Ru

Local Rules (2nd Edition) <PDF= *Englist

You must know all the Rule sets related to your activity.
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Q: Did you read the Static Events’ rule?
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For your reference

APPENDIX J-S-5 Design Judging coverage of each judge

In the Q&A session, the judges will discuss with the team members in accordance with the coverages below.

RE AND CON-
TROLING

control, display control

i Brake Control (ex.
Steering control (ex.
icle dynamics con-

Vehicle dyn: simulation
and validation /Suspension

nd mechan- . .
trol (over multiple tires, ex.

aw control)

| Throttle control/Fuel con-
g 2  trol/Battery management/En-
oltage systems/In- | ergy management (power out-

verters and conv T i put and re-generation)/Veh
mission and clutch £ : cle communication/Func
Drive and differential ' tional safety/Traction control
ge oling system/Low | (longitudinal only)
voltage systems |

respectively)

pics such as data logging, infotainment, simulations, material studies and a n/tuning are judged in

tegory of its intended usages.

It is written in the FSAE Rule.
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1. What's Design Event?

Design Event does not evaluate if a designed vehicle is fast/quick or not.
Design even evaluates “things between 2 ears”, not “things among 4 tires”.

On the subject of developing and producing small formula style vehicles, whether

v" What is considered/investigated

v" Why/what is an aim

v What is done, how

v" What is clarified/understood

v' What is an achievement

are understood by each team member or not is evaluated.

Not only your vehicle as your output, but your processes, investigation data are very
important.
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1. What's Design Event?

v" There are no correct answer in Formula SAE/Formula Student!

Actually, judges enjoys the diversity of Formula SAE/Formula Student all over the
world.

v Judges seek to understand how you define the vehicle perormance target and how
you solve your own formula/problem.

v' Often, your targets and ideas surprise judges.

v Judges try to trace your processes/considerations with their knowledges, and dig
deeper and deeper.
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2. Summary of FSAEJ2025 Design Event
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2. Summary of FSAEJ2025 Design Event

v’ Participants:
First Round Review judging: ICV 51 teams, EV 23 teams, Folowup 2 teams
Design Final: ICV 2 teams, EV 2 teams

v Face to face judging with vehicles

v Design Event in the same location as Cost & Manufacturing event

v Design Final was open to audience in a larger space
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3. Good examples
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3. Good examples

® Design Finalists — To be uploaded on Youtube

e Similarities of the top teams
Team management, steady improvement, a running vehicle, validation
= Competition result is not only because your vehicle performance, but your
strength of your teams.

e Some good examples from 2025 vehicles in the following slides, as results of
mechanics understanding, critical thinking, validation achievements
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3. Good examples

n u

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

”n u

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

e Data from 2025: Vehicle weight/Car No.
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3. Good examples

e Data from 2025: Team distribution of Vehicle weight
[ICV]
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# FSAEJ2026

3. Good examples

e Effective material usage: avoid stress concentrations, translate loads to structures
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3. Good examples

e Arrange air flow well 2 a smaller radiator = Lighter

Not only a weight of a radiator, but coolant and hoses etc.
Overheated, then needs a larger radiator: REALLY???
A radiator larger than that of original motorcycle needs to be doubted.

- \ Y —_— =
.v i ] Fo
)
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3. Good examples

® Preparation to convince

Powertrain -1
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3. Good examples

® \Vehicle to protect drivers
The Rule defines the minimum.
Is it enough to comply with the Rule?
Aren’t you anxicious to drive it at 100km/h?
Do you want your dearests to drive it?

Ask yourselves, discuss within your team.
Not only about your car, but your team operation

No safety, no FSAE event!

y_

e
38
|
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3. Good examples

e C(Clean, beautiful, organized vahicle:
Quality as a selling product
Rusty components vs Painted
Easy to maintain, easy to find a defect or something
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3. Good examples

® C(Clean, beautiful, organized pit and team:

Team management, team work
Be tidy!
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Love lives in details.
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4. Toward FSAEJ2026
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4. Toward FSAEJ2026

Please watch the Review of 2024 on Youtube.

Not only FSAEJ, many Design Reviews available.
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Q: Anyone wants penalties?
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4. Toward FSAEJ2026

e Document penalty total 1020 pts for 36 ICV teams, 440 pts for 15 EV teams!
Ex. 2026/06/05 is 266days = 38weeks = 8months 24days

The following penalty will be counted on the Overall Score
Submission past Non-submission and Response to fa
deadline Required level not achieved
Technical Inspection 10-point penalty Drisqualified from FSAE)
(SES)
ETC Motice of Intent /ETC-ESF Use of ETC prohibited

¥ Drisqualified from FSAE)
Disgualified from FSAE] Descending order of EV Inspection, etc.
Presentation Event (A) Disqualified from FSAEJ or
| squalified for Presentation Event, and -20 points from total score
Cost and Manufacturing (4 qualified from FSAES or
[ squalified for Cost and Manufacturing Event, and -100 points from total score

Design Event

LM orm

‘vent, and -20 points from total score

Shakedown Certificate Cannot participate in v e inspection (technical / EV)
Mot disgqualified from FSAEJ

J2025-S-01 No show at Static Events
(refer to Formula SAE® Rules 2025 §.3.16.4, 5.4.10.3 and 2025 FSAEJ Participation Rules Article 13)

No show at Static Events is recognized as “Document Non-submission™ and will receive penalties shown in
2025 FSAEIJ Participation Rules Article 13.
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4. Toward FSAEJ2026

e Design Briefing format violation: 6 teams (2024 format, in Japanese, Design Report)
® Design Spec Sheet penalty: 307 cells, 40 teams

J2025-8-17 Design Documents
(refer to Formula SAE® Rules 2025 DR.2, S.4.2/3/4/5)
The Design Documents must consist of Design Briefing, Design Spec Sheet, and Vehicle Drawings.&
language in Design Documents is English only. The words in the other languages will be recognized as not

submitted.
I . . L. o _ . . .o .
The requirements on Design Briefing are on the 2025 Design Review Briefing PPT Template published on
1
FSAE Online.
The following dimensions must be included in Vehicle Drawings as the minimum requirement: overall

length, overall width, overall height, wheelbase, front and rear track, and minimum ground clearance.
Teams must fill all the figures on Design Spec Sheet unless figures are not applicable to the vehicle. For
example, Aerodynamics Coeflicients & Reference Area must be filled even if the car does not have any
aerodynamics devices.
Lack of information and avoidable blanks/’N.A.” on the Design Documents may receive penalty points.

J2025-8-18 Insufficient Redesign
Copying of content from a previous Design Briefing, or expressions that closely resemble previous content
will result in the corresponding components being defined as msufficiently rcdeawned and points will not be

scored. If more than one-third of the Design Briefing (including drawings) ar

from a previous, all Design Documents will be regarded as “not submitted™.
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4. Toward FSAEJ2026

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

-
T G I I N
5 I = I —

[ wml T el ] esm] |
[ eeg] [ wemd]

All the items listed in the Design Spec
Sheet are targeted and/or clarified in
engineering design point of views.
You must understand and fill in all the
boxes minimally.

- Figures not written and “N.A.” get
penalties except a few figures; “if
applicable”.
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4. Toward FSAEJ2026

Design Judging Score Sheet 5 Check what’s are the expectations from judges!

Low Voltage/Da
Driver Interface Chassis B rtralh —EV
owertrain — A i . .
erodynamics
Battery Chemistry y Vehicle Dynamics Overall Vehicle More on the Design Process..
overall co Ease of step-in Global loads targets an | O, _—nmmm———— _ Design ‘*’s*z:h‘ ‘""'*“;’ in your implem Formula SAE Design Judging Score Sheet — EV
o Structural margin targe Power and torque goals: M _— I every aspect of your car. The process be
e i Driver Vehicle dynamics concepts: Driver, engine and other big culminating in your understanding. Reflectivi
DREETE Adeauae kg A — : e Symtest of CG oca Suspension portsandInksy per e fallowng reskdon
U:y:;u_ Ie o ol;lgv quate shielding (e.4 : Downforce v Wheelbase, track width, cha: Straight line load paths that
R';’f;;j: ;:I;r ! Asordynamic o P s {Cey Clu Effect of brakes, drivetrain, torqu Aero (if equipped) Is designe ©  Design (~25%): Wers different design op Paddock #: Contact Name/Cell #:
o J  —— Stiffnes . = oy Design elimants:: front/mefside ™ formance/handling/balance met Integration and functional cc v design, ar
LAN / Ethernet / Higl Seat and Headrest supj Primary structure 2 giiapd] wings, etc. Usa/analysis of collected data (stopwat T ama the underlying sc ering? Wh
Materials and Manufac Attachment Points Sabsogipatied Component interaction: e.g. frontv Full-vehicle calculstions/medeling & col T prer— design, or 8 series of Independent sub-sy
Adjustability. Methods Bodywork: Material se i and roll hoop % sl i
Driver visibility: Track, Impact Attenuator: umulator Integration: Is Angle of attack, chord length, cambx

_ competition rules and comp i . Overall Vehicle /25
ooling Strate e ot Selection: Size, manufacturer, compour ehicle architect * Bui %): Does the car reflect the de

Dynamic operating conditions: Loads, s nstraints: Impacts o proceses apprpriate dad well-eecited Aerodynamics /15

= . o ol itdec releions In-plane forces & moments including sti Correlate competition points | -

Pl T Joints and Flexible mer b et Vertical rates & dsmping . SE * Refinement/Validation (-25%]: How th Powertrain /30

flee uning: Adjustment mi g Tire dynamic respanses: Load sensftivit tvelopad sad miscutedt: Waee @iscreps Chassis /30

Wheel selection: Width, offset, materiz acted upon to improve final build? How |

Clutch: Accessibility, ef Lap times, power/torque cu Ground effect, 3

- 8 Drivetrain gearing, diff ;

Channel selection, o Wheel bearings: Confy AE: FEACFDL electrical. ti T YT T ——— Tire data, caleulations/mos ¢ Driver Interface /15
sencor selection and Spiing Coniguatia CAE: FEA, CFD, electrical, t Heat transfer vs. ity, mass airfl = * Understanding (~25%): Do the students Low Voltage/Data Acquistti 10
4 Comi . b s Size and placement of radiators, fan = deslgn auul the englseering fiss ow Voltage/Data Acquisition

Telemetry and Camn Instrumentation: Visil Dampers: Configura 09 plachmen; of faciacons Vehicle modes: Heave, pitch, roll & war System specifications (perfor & design and the engineering funda ge/ q /:
Data analysis: Tools * _Active Controls (launch Steering Rack: Materia I — drag, and ¢ ¢ pitch, = catians (pe

School Name: Car #:

Summary of Design Judge Scoring Areas

Battery Management Systel - on, migrath

* Acquisition type and Hub/Upright: Material

Tire cantrol: Load, inclination, toe Demonstration that concept testing their car? How w
Steering Column: Com . S " 2 o Total /150
— 4 . Kinematics (camber gain, etc.) Vehicle Definition: Mass, ce!
+  System level requireme Madeling / simulation tools used Anttgasmatey enlespive
+ Master cylinders: Conf [+ Bokted joint analysis m 880 e safaction & performanc
+ Brake lines: Type, routi o biadion Compliances Powertrain sizing: Targets, F
Materials, sizin “ i |« Failure analysis and recover Springs and Dampers: Ra Aerodynamics: Center of pri
: Materials, siz — I,
Brake Pads: Materials, Cell fundamentals, wire
eat managemen otor fundamentals: T
t managamast: bk f e e Wind Tunnel Testing: Reynolds scali
o Active systems: ABS, st Power Electronics & b moment measurements, boundary |
parameters/selection, Cooling System:
— Lubrication / Tribology subsystems while focusing on each specific ci

use of data for mods

More on Sub-System Categories...

s scoresheet divides the ve! About your score...
individual Design Judges and the 5 This Design Judging Score Sheet totals 150pts. Your official Design € ore will differ from the score on
Judges and stu work together to e this page. Do not panic! This scoresheet is a tool.
Design Judges will be evaluating your team in
[ o Use of integrated sims to res e listed on this sheet reflects your assigned judges’ assessments relative to other teams in your

] The Overall Vehicle category necessarily span cy, judge scores always vary somewhat from queue t

Schedule & Schedule Rigor 55 top level design and management f judges compa 55 working to normal imize bias via

10 sub-system exists In a vacuum. Design Juc ler rankings of t sign Event s

rear lateral load transt

ign Judging Score Shes

T ramerege Materias, coatings, or othe = shared whth cther teoms

i o Siructure: Accumlatos an Kiowledge Managerient: Ti Final thoughts..

* Robustness of cockpit s d accumulator e e et Top vehicle level design crite sure to read the Design Event s
- o - und on the Series 0!

* _Robustness of surrou it d Manufacturing techniques, ———— About this scoresheet.

e onic powertrain conts b 4 o application of eng n hee ms. For each subsystem, the topics list

AR Structural loads, chassis attachment Keep in mind that Design Judges are
afety and technical insp Build quality: , bodyw P TR IR B esign Judges. NOTE: The topics listed are not allindlusive and

ging, clearance, and ac S by students or jud
aricass 05 1he paits Gakch Refinement and overall tidin t by students or judges

from their First Round Design Judges.

elements are the best way to win the
goals. They will then evaluate your su

Track Testin
e manufacturing and adju Lo Autheticy: The knowledge/understanding demanstratec

dy to discuss their decision-making proc
, options considered, constraints, assumpt
ion and any

Clarity, depth, and utility of ¢ t few pages provide a survey of to
of carrelations to compatitia nd should not be tre

o Demonstration that Overall

Page 10110

Theory - Design = Build - Test&Validation - Refine<
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4. Toward FSAEJ2026

PDCA Cycle

» => Not just “Did it, made it!”, review it and

improvement to be in place.

Review
into plan

=> C : Check how it was
A : Improvement for next

=> Multiple scales loops are existing.
1 loop a year ~ many loops in a day

How was Execute

it

I

=> Collect “actuals” and update your plan and actions!
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4. Toward FSAEJ2026

V-Process

Participation plan

L icionpien )

Targetin the
competition

Winthe 17 place inAcc. event!

Break down vehicle
target into each part
to clarify design

More than 0.5kW/kg of
power-weight ratio

Quantitative target of
vehicle performance

Runin 3.9s!

Verified and
Target of system PR —
performance Verified and

problems

Engine with 80kWand
160kg of total vehicle weight

Target of each component -

performance

«——————

Go to the competition!

Quantitative evaluation of
Vehicle

Performance
evaluation of system

]

Performance evaluation of
each component

Drawings
Specifications

Build up

Prototyping

4-cylinder turbo charged engj

Break down of target

and CFRP mono-cock frame

%

Build up validation (Simulation + physical measurement)

Check target and achivement on each level.
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4. Toward FSAEJ2026

Example of build up validation » - T
r.' = { N o < o

= CHALMERS

w""FORMULA STUDENT

Time spent testing is invaluable; reliability, data, driver training
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Introducing PDCA cycle and V-process as
examples.
Not saying those are the correct way to develop.
There are other useful methods as well.

__<0)/ Orient
7 (RRICHTS
ST - HIH)
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4. Toward FSAEJ2026

® Maintain your vehicle.
Rusty/oily/free play/deformation/wear/tear/loose/unfinished
e How do you carry a force?
Mounting point in the mid of a pipe vs on a Node
Single shear vs Double shear
Bending/Rotating vs Push/Pull
Narrow vs Wide
® Engineers speak with numbers and data.
Qualitative vs quantitative
Data before data and after data
e Don’t forget, just because your software can do it, that does not mean you know what
you are doing.
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Engineering Desigh Knowledge Visualization

Baumkuchen Model

~

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

Central angle: Range of knowledge
Overwraps: Cross Functional Knowledge
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4. Toward FSAEJ2026

Importance of handing over
® No handing over
“I do by my own!”

4

3

»
>

® Build on handing over
“Lesson learnt trom the past experiences”

A

»
>

Handing over failures may avoid unnecessalily failures, and results in better achievement

and/or effective resource usage.

Better to use lesson learnt! Don’t waste your time.
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Once you watch this review, it is not over.
Learn from anything and make your actions.

Re-check, re-view, repeat.
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5. Q&A
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Q&A
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Before ending,
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“We want you to become engineers who can play an
active role not only in Japan but also all over the world”

HHROLESEE EirEOHFRTERU T,
FSAEITHA VEBFIREZFOWSTT,

A UDBTBAARRICSEHHHEE T,
) REMEZ DS EICELO TRV ZLDERNGS |

BAARICIEZ < DIFREEREZTESNSD |

BHADITER/N—E EFEED !

ek 9 ANIEAEHEZERT ADMREVET |

sl 2025

% share asa
first language i
£ N
Ny
A

vvvvvv
AAAAAAAAAA
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SBAKROHP, £3F—. Youtube, LUZLDBEHOIIN—THBEUET, P

Thus, if you cannot communicate

In English, information and
opportunities would be |©SS

than 1/12.

Expand your
potential!
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Your experience in FSAE/FS is your treasure.



Good luck and do your best
toward FSAEJ2026!

And have FUN!!!!!

Wishing all the best for your next season.
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