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Conception of, industrial design and engineering of aerodynamic road chassis; significantly less

drag in wind tunnel testing than competitor bikes ..UCI legal
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Conception of, industrial design, engineering, development of new manufacturing processes and patent writing for
flagship time trial chassis with innovative steering system, brake placement, cable management ..still UCI legal.



Mil-spec sealed internal guides makes
routing cables almost jogous.

. System [mproves the
Internal cable routing & behind the stem faerodgu:mamrfc:s H,W’ “‘;hé;.g S5
Replaceable aero seat post cable entry reduce aerodynamic drag by IMPROVIRG: SLEER g SUTRESS =
clamp and non-integrated >4%. ' : :
seat tube for easy . The B"‘HOV‘”IS“F'EP‘QGESH“@’F“ fits
customer Service and ____/—9 i a conventional headset allowing
o conventional unicrown forks to be
nsport.
used for budget models or
customer Service.

My patented Bayonet Steering

Full rear wheel cutout reduces The Bayonet's adjustable stem
aerodynamic drag on the allows a complete scope of fitting
bicycle by >s7. adjustment using the supplied
g components.
The offset seat tube aflows
UC! conformity. Holistic
monocoque design was
adopted by many plagers in
the (ndustry.

My patented positioning of the brake in the ‘dirty’ air
between the cranks reduced aerodynamic drag by

Felt DA still uCl 'Ggﬂfz . ~4%. Moving the brake caliper to the chainstay also

lowers the bikes center of gravity to improve handling.

even with the Bayonet

Unconventional brake positioning was uncommon
before the release of the DA, (t is now commonplace.
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Conception of, industrial design and engineering of time trial handlebar; novel extension/arm-rest

adjustment system requires a minimum of hardware ..still UCI legal.
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Ip Felt Racing

he most: aerodynamlc,
I€ frame ever.creats

Felt Racing recently unveiled their new DA Carbon Fibre racing hicycle that,
according to company founder Jim Felt, is designed to be "the most
aerodynamic, UCl-legal frame ever created.” Although Felt's claim is a bold
one, he has a sheaf of wind-tunnel data to prove it, and can point to a two-
year design process for the bicycle that involved extensive CFD simulation

right from the start.

Founded in 2000, Felt Racing is an American
marufacturer of high-end racing bicycles, partic-
ularly simed at the demanding Trizthlon and Time-
Trial markets. Under the leadership of Felt, an
imemationally rencwned frame-tbuilding guru with a host of
world-championship winning designs under his belt, Feit
Racing hawve quickly estahlishad a reputation for techndo@cal
innowvation and aercdynamic design, with a stated mission “to
design, dewelap, and deliver the best bioydes in the world.
Perioc.”

Tha DA i5 a significant step in that direction, festuring 3
ramarkably narmow (26mm) frame, with ssrodynamically
optimisad tubing shape and innowative wind-defying fasturss
such as a revclutionary brake-meounting that sits inside the
seat tube, and & unique bayonet stearing systam

According to Felt Racing Frama Designer Tim Lane, who was
responsible for most of tha CFD simulstion, esrodynamics
play a crucial role n Time Trial racing: “With no team-mates
to ol you trough anc no wheal to daft, Tiathion anc Time
Trial raguita not only a strang engine, but alko a wehicl that
s ially ant i Racers
must canvert every last ounos of ensrgy into raw spesd, and
slios through the wing e a mror.”

In order to make sure that wind-tunnel resources are exploitad
to their full potertial Felt edopt & complimentary approach,
using CFD simulation to detenminge which dasigns are the most

eerodynamically efficient, and only testing the best in the wind-

tunnel. As & company wele ivest hagvily in wind-tuoneal
testing”, says Lane, "hut we racognize that wind-tumal festing
is bath expensive and tme consming. By using CFD
simulation right from the start of the design prmcsss, we can
ensure that by e tine we get 0 He tunnal, we are fine-
fwning an alreacy asrocynamcally efficent cesgn. ™

Tim Lane and his collesgues &t Falt Racing have established
an impressive procass for CFD modeling so that “right from
the start of the cesign process”, literally means from the
moment that first CAD models are generated , usually many
months before prototypes are built. Through a process called
CAD-smbeckling, Lane and his team can access CD-adapeo's
CFD software dirsctly from their Pr/ENGINEER CAD package.
This enablas designars to perform CFD simulations of their
current design by expending just a few minutes of effort, with
all the CFD functionality available from & small number of
additional merus in the CAD toal,

Resuits of the CFD simulation twhich typically take less than
an hour to compute using 8 standard desktop computer] ane
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automatically presented to the designer in terms of drag-cosfficients, for

the whole bicycla.

The results are not Bways what the designer originaly expectad:
“Hicycle serodynamics /s sbout the interaction betwesn sl the different
companents that make up the complete bioycle”, seys Lane. Tust
because a component ar concept ioaks good on the CAD-screen or
sapms wabke i theory doesn 't mean that it wil wark cet on the roac.
Linfess you are vary carefit, an asmdynamically cptimized component
can it in the difty ar gensrated by someone alse’s beautifuly
desghed, yet serocynamicaly noonsiverats component, s sil
genersting a whole heap of crag.”

Lene and his tsam investigats any unusualy gead, or unususlly bad
rasults by examining & predefined set of fiow-sisualzstion plots that are
automatically genarsted and stored for esch design simulated. “The
basuty of OFD i that if we want To, we can inwestigate every sngle
companent, ant ook i cetai at the fow-features that it generates”,
s3ys Lana.

This thorough investigation of the design srvelope is warmantsd because
competitive cycling, like ula 1 motor racing, is bound by 8 very
"mm 5et regulstions, whi a—a-:hﬁnaﬂ by the s|

or marufacturers such as Felt Racing to gain significant
competitive advartegs for their riders. As the DA proves, this doesn't
mean that there's nothing that can be done: “in cesigning the
framesat we ook afvantsge af every possible lenienca penmitter within
the B rufes®, says Lane, i nat jst & frame — bt & compleisty
thought aut framesat comprised of a frame, fork and stem, blendad
tgather &5 a single tnit”.

Bacause the wind-tunnel mock-ups were uneble 1o support & riders
weight; whan the basic hicyels dasign had been dacided upon, Lane

B suitable for GFD
paometry of the bi — right down to every gear-tooth on the
EroLpest.

Impartartly, using CFD Felt Racing were sbie to speed up their design
procass: "0F s the OFD technolagy we tried, ony CO-acapoo’s
combination of CAD-emhedding and surfaca wiepping proviced 5 rabust
and effivent process by whith we could optimise our designs without
cefay o our pemanding proauciion scheceds”, says Lane. "itmataly
using CFD, we were abie to bt 8 more samdynamicaly aptimsad
bicycie at fess expense, hecairsa of the cast and time sawed i recucing
the number of wind- fnnel profoiypes. ™

Although it is difficult to say whether Falt Recing have achieved their
8im *n cesigh, cevefop, and defiver the best bicycles in the worlc”,
evary trigthlets end time-rislist that mansges to mce fEster, using less-
enargdy, bacause of Felt Racing's investment in CFD technology, will
probebly sgres that the DA is 8 significant stap towards it.

D MORE INFORMATION ON FELT RAGING AND THE DA Irttp:/fwww.feliracing. com/

opnames 227 25

Collaborate with CFD provider to develop and market aerodynamic bicycles
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Working in the wind tunnel
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Design and engineering of carbon suspension frames.
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Design and engineering of alloy TT frames: aero carbon fiber seat stays, aero carbon fiber seat post
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Conception of, industrial design and engineering of early aero road bikes for ITU/Century category
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Concept to production design of all current Felt cruiser frames.
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Novel adjustable handlebar-fork interface. Concept to production design of chopper frame.
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FELTBIKES
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Concept to production design of aggressive juvenile frames allowing growth with a child.
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This is just a selection of my work,

[ have experience designing most bicycle components.



