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WITH TEAM BIKEEXCHANGE-JAYCO

AERO POWER :
\%

Because we wanted to improve

our time trial performances \\0 (2 : -

so we partnered with one of the . SEwiISsSsS W ,_ ) A\t
best companies in the w, > : - o

it comes down to posifonin

MARCO PINOTTI
PERFORMANCE DIREC

4 : ' o .'A~ :

B e = TEAM-BIKEEXCHANGE-JAYCO X VORTEQ HUMAN PERFORMANCE
\J S T ENGINEERED SPORTING INNOVATLON

TECHNICAL SUPPLIER
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A oevhiition

“Ergonomics is the scientific discipline
r.oricerned with the understanding of
Interactions among humans and other elements
of a system, and the profession that applies
theory, principles, data, and methods to design

in order to optimize human well-being and
overall system performance.”

The International Ergonomics Association




A model of practice V vorTea | B SRR
Theory, principles, data & methods leading to optimization

Method

1

Data

®

DEFINE DISCOVER DEVELOP DESIGN DELIVER




-7 -~ | @@ UNIVERSITYOF
¥V VorT:in ‘ Al BIRMINGHAM

Defining the challenge

What it takes to win; what it takes to lose ....really make a pig’'s ear of it
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Define and focus

Needs, history, and constraints

® NEEFZ: »vant (what it takegto winjB

® { ISTuRY: what’s worked; what hasn’t

= CONSTRAINTS: resource; time; obligations
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Discover

Range, risk, pote niial - the functional window
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Discover

A systematic and whole-body approach to

8stablish direction and pote range and
b dal

4

\. SYSTEIVATIC: nothing ini8Blation
® T ) 5CTORY: proof of coﬁcem rection

J¢ FFANGE: ‘Functional window’; edge of risk
DISCCvR
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Function and outcome is

everything
Bike-fitting without sight of the outcome at the
pedal (and saddle) is flying blin
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Develaisment

Data-driven and eicence-based decision-making

-@@: O

DEFINE DISCOVER DEVELOP DESIGN DELIVER




/4 | R UNIVERSITYOF
Y vorTein ‘ AL BIRMINGHAM

Proof of concept

Heading in the right direction is as important as the destination

L'\NCE power versus aero? Wrong f|ght toplck

\«" PERSPECTIVE: short and long-term
DEV:ICD




Wind tunnel: sport specific Q/QQ/ - P

Precise engineering meets variable human performer




Aerodynamics is (almost) everything W@?y&ﬂ S
Aerodynamics, good or bad, determine performance
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Aerodynamics is (almost) everything
Aerodynamics, good or bad, determine performance

Best C4A (m?)

0.26 A

027 4

014 1 TMore aerodynamic

028 {

029 4~

0.30 +

733 setups
9028 runs
602 hours

UNIVERSITYOF
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NAE

287 individuals
71 females

17 avg. # setups per session

168 combined aero & biomex

More aerodynamic > TT and pursuit position focus

\ > . . 024 023 022 021 020 019 018 0.17 016 0.15 0.14 0.13

Initial C4A (m?)

Note: Coefﬁ& Drag Area (C4A) corrected for ‘stanchion tares’
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Aerodynamics is (almost) everything

Aerodynamics, good or bad, determine performance
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Aerodynamics is (almost) everything ””@Qxcﬂ

Aerodynamics, good or bad, determine performance

o1 | EXCEPTIONAL, 5% . ‘/':,;.”gf./‘;f?/; ’{\: 389 sessions
] O X Yo
; 287 individuals

018 1 EXCELLENT, 39% ooy
0.19 1 R Y 5 4 #165m?2 — 0.200m?

& % % O females
0.21 '. >

Best C4A (m?)

< ’ 0.200m2 - 0.235m? 17 avg. # Setups per session

168 combined aero & biomex

OQ TT and pursuit position focus

. g 026 025 024 023 022 021 020 0.19 0.8 0.17 0.16 0.15 0.14 0.13
Initial C4A (m?2)

Note: Coefﬁ& Drag Area (C4A) corrected for ‘stanchion tares’




Aero

Aerodynamics, good or bad, determine performance
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dynamics is (almost) everything

26 W saving in power
1.45 km/h gain in speed

R*=0.6155

030 O 2
O\ Initial C4A (m?)

Note: Coeffici

Drag Area (C4A) corrected for ‘stanchion tares’



Coefficient of Drag Area (C4A) /7@{275@| & SRNiNGHAN
8.9% average improvement across all groups
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8.9% average improvement across all groups

Coefficient of Drag

Baseline C,A Area (C4A) in m2 Q@' Best/final C;A
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Note: Coeffi& Drag Area (C4A) corrected for ‘stanchion tares’
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Designing e solution

Consistent and reliable e hod allows for more confident decisions
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Ergonomic changes or cues SiQSQ?EQI  sikvinciniy

Where an ergonomic change has resulted in better
function and better aerodynamics

0% 10% 20% 30% 40% 50% 60% @
Cockpit height HIGHER LOWER L @
Cockpit reach LONGER SHORTE| \
Elbow pad width NARROWER WIDER %

Extension angle STEEPER/HIGHER FLATTER/LOWER

R

Torso shape FLATTER BACK
\\ The importance of having solutions
Hand/grip shape . . .
S @ that work in multiple scenarios
Hand width WIDER SNDLE
Shouldershape ‘ Faster, for more of the time, for more events, for more
Custom nsols POSTURE circumstances, for more people
Saddle angle NOSE
Saddle type 0 gDmVECHAIN
Crank length - SHORTER @
Pedal type/configuration I CHANGED
Cleat position [ CHANGED@

OM: breadth of function not singular solution
*
\&AGMATIC: simple, achievable, flexible
ROBUST: risk reduced; pressure checked
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Delivery

Consistent and relie.ble. method allows for better decisions
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STRATLAY: kit choices; event targeting
A CYICS: course tuning; pacing plan

REVIEW: rider engagement & reward

DELIVEK
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Delivery: performance modelling

Physics and physiology: aero, yaw and speed, and critical power

Sector pacing ng
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Systematic and logical; confidence in outcomes

Trust the method ()/@QK

of function not singular

? TRAJECTORY: proof of concept & direction
' SYSTEMATIC: nothing in isolation
|\ RANGE: ‘Functional window’; edge of risk

DISCOVER

ple, achievable, flexible

reduced; pressure checked

Practice and
learn

- Q
Explore and O\\

tr/a/

- — Review and
,\ 3 refine
=
\ \
DEFINE DEVELOP DELIVER

|
ent What it takes to win; | PRIORITY: big ticket items first STRATEGY: kit choices; event targeting
HI RY: what’s worked; what hasn’t BALANCE: power versus aero? Wrong fight TACTICS: course tuning; pacing plan
NSTRAINTS: resource; time; obligations PERSPECTIVE: short and long-term REVIEW: rider engagement & reward
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