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By Mike McLeod

It’s somewhat rare that a small entrepreneurial player not only 
breaks into an established industry but also beats its long-time 

incumbents at their own game. However, for Jon and Chris 
Thornham—FLO Cycling’s twin mechanical engineering duo 
from Dartmouth, Nova Scotia—the transition from “audacious” 
idea to entrepreneurial success has been nearly as quick as the 
high-end, aerodynamic, yet affordable, bike racing wheels their 
young company is known for.

“There is no single component you can change on a bike that 
will give you better aerodynamic performance than a set of 
wheels,” says Jon Thornham, who founded FLO Cycling in Las 
Vegas with his twin brother Chris in 2010.

In contests where speed is the deciding factor, competitors 
will search for any advantage, no matter how seemingly small. 
For example, in bike racing, hundreds of a second can add up 
to a commanding lead or relegate less streamlined racers to 
footnote status. Consequently, competitors will bear nearly any 
price to assure their aerodynamic superiority.

At least that was the case for Chris Thornham, a competitive 
triathlete himself, when he told his twin brother Jon in 2010 
how much he’d just paid for a set of high-end racing wheels for 
his road bike.

“He told me what he’d paid for them and I said, ‘You’ve got 
to be kidding me!’” relates Jon Thornham, adding that such 
wheels commonly cost anywhere from $1,800 to $3,500. “He 

asked me if I thought we could make them cheaper and I said, 
um, yeah. So, I asked him if he thought we could make them 
with the same performance and he said yes. So we just started.”

Although both Jon and Chris had worked as mechanical 
engineers for several years after graduating from University of 
New Brunswick, neither had experience in manufacturing or 
sports-related product development. Added to that, they were 
facing an industry dominated by big name companies that had 
spent years—and untold amounts of R&D money—in expen-
sive wind tunnel testing to refi ne and prove the aerodynamic 
effi cacy of their products.

Against this headwind, the self-funded start-up leveraged a 
few key advantages. The fi rst was an appreciation of the real 
world conditions racers face. According to Thornham, the 
aerodynamics of an aero wheel primarily comes down to the 
depth and shape of its fairings, the strip of material that spans 
from the tire rim inward toward the hub. During straight-on 
headwinds, fairings have little infl uence on aerodynamics, but 
such conditions rarely happen during competition.

However, when hit by off-center winds, the leading edges of 
both the front and back of the wheel split the air and the fairings 
help maintain attachment of the airfl ow, thereby reducing tur-
bulence and drag. The challenge, then, became designing a 
wheel that performed consistently over the most common range 
of side-wind angles, or degrees of yaw, that riders encounter, 
Thornham says.

“What we did was create what we call a net reduction drag 

FLO Cycling’s Canadian engineers up-end bike racing equipment industry 
armed with CFD and a competitive drive.
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Canadian engineer and FLO Cycling 
co-founder, Jon Thornham inspects 
one of his company’s high-end, 
CFD-designed bike racing wheels.
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value,” Thornham explains. “We know that 80 percent of a 
rider’s time is spent between 10 and 20 degrees of yaw so we 
looked for specifi c shapes that were aerodynamically effi cient 
over that whole range and not just at one very specifi c yaw angle.”

To optimize for that broad range, Jon and Chris devised a 
distinctive wide fairing design that deviates signifi cantly from 
the industry standard. Most fairings have either a V-notch or 
teardrop toroid cross-section that taper to a point. While aero-
dynamic, they can introduce instability when hit by a gusting 
crosswind. The asymmetry between the leading edge of the wheel’s 
front half (rounded tire) and the leading edge of the wheel’s back 
half (the sharp edge of the V or toroid) creates uneven wind 
resistance that can cause the front tire twist suddenly.

By contrast, FLO’s wide and rounded fairing mirrors the 
shape of the tire, providing even aerodynamics at the fi rst and 
back half of the wheel. At the same time, the rounded shape 
enhances boundary layer attachment while the fairing’s depth 
takes advantage of the off-angle airfl ow to propel the bike for-
ward, similar to a sailboat tacking into the wind.

“We designed our wheel to create a smooth transition from 
the tire to the rim to the wide toroidal fairing, which allows the 
boundary layer of airfl ow to stay attached longer,” Thornham 
says. “At the same time, we were looking to balance forces in a 
way that reduced drag by pushing the bike forward to some 
extent while not creating a wheel that is rough to ride”

With a number of prototypes modeled in CAD, the brothers 
still had to narrow their candidate designs down to one. Even 
today, Thornham says industry practice is to run multiple 
physical prototypes though hours of wind tunnel testing to the 
tune of approximately $500 to $900 per hour, well beyond the 
means of a small start-up. 

To sidestep this cost, Jon and Chris leveraged their other key 
advantage: Computational Fluid Dynamics (CFD). They turned 
to friend and consulting engineer, Justin Smothers, founder of 
JSC Engineers, who ran each potential design through a com-
paratively inexpensive seat of CD-Adapco’s STAR-CCM+ 
simulation software.

“I ran all the model variations in wind speeds from 5-30 mph 
in intervals of 5 and from 0-20 degrees of yaw,” says Smothers. 
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The rounded profi le of FLO Cycling’s Wide Ride fairings provide 
greater stability and aerodynamic airfl ow than designs common in 
other racing wheels.

 V-NOTCH WHEEL EARLY TOROIDAL WHEEL FLO WIDE TOROIDAL WHEEL 
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“Since we only had a license for one processor, it took us 28 days 
to run through all the variation, but if we had more processors 
it would have taken a lot less.” 

Using a k-epsilon turbulence model, Smothers says the wheel 
designs were simulated in changing wind speeds and yaw angles 
to optimize the geometry across a wide range of conditions. Each 
prototype model was composed of a polyhedral mesh with 1.5 
million cells, including a prism layer to capture boundary layer 
fl ow as well as refi nement zones near the wheel to analyze wake. 
After a number of tweaks, the end result was a single wheel design 

that performed as well in the wind tunnel as competitors’ prod-
ucts but at a fraction of the development cost.

 “CFD drastically saves time and money because we’re not 
having to manufacture a rough shape and then spend time in 
the wind tunnel,” Thornham says. “Other companies claim that 
they’ve spent half a million dollars developing one wheel. We 
developed four wheels for not anywhere close to that.”

Those lower costs, Thornham says, allowed the company to 
price their four wheels (the FLO Climber, FLO 60, FLO 90 and 
FLO Disc) at a fraction of their competition. Sold directly from 
the company’s web site, a set of FLO Cycling’s high-end 
aluminium and carbon fi bre wheels, for example, cost US$898. 
That compared to the $1,800 and up Chris had paid two years 
previous. Not surprisingly, customer enthusiasm was immedi-
ate and almost overwhelming, Thornham says.

“In our fi rst pre-order in 2012, we ended up selling 750 wheels 
in an hour even though the web site crashed the minute we 
opened up due to the traffi c,” he says. “This year, we’ve had four 
pre-orders and all of them have sold out within 15 minutes. In 
2012, we shipped 1,500 wheels and this year, we’re on track to 
ship 3,600 wheels to 38 countries. Even though we’ve experienced 
140 percent growth, demand for our product continues to spread 
quickly. Luckily for us, people like it.” DE
www.fl ocycling.com

CoverStory

What’s Your
Combination?

Han-Modular.       If you can 
dream it, you can build it.
Connectivity needs vary, and HARTING’s  

Han-Modular® series is designed to meet the 

unique needs of any customer. With your tighter 

schedules and increased need for flexibility and 

space optimization, HARTING’s modular solutions 

are a perfect fit.

Hoods and Housings

� IP ratings up to IP69K

� Multiple materials: metal, plastic, stainless steel

� Locking mechanisms: levers, pushbuttons, 

internal/external

Inserts

� Multiple termination styles: IDC, screw, crimp

� Limitless combinations: communication,  

pneumatic, signal, power, optical

Your design imagination should be a realm without 

limits—HARTING provides the building blocks.

®

HARTING - Connect to Innovation Nation 
HARTING Canada Inc. | 8455 Trans-Canada Hwy., Suite 202 | 
St. Laurent, QC H4S1Z1  +1 (855) 659-6653 |  
info@HARTING.com | HARTING.ca

More Info

See us at DEX 2013, Oct. 30, Mississauga Convention Centre.

CFD fl ow visualization showing pressure and velocity around FLO 
Cycling’s FLO 60 wheel.

One source for your 
power electronics  
component  
protection

Mersen Power 
Electronics Bundle

Fast-acting fuses  
for the protection of  
semiconductor devices
Power electronics  
cooling systems
Laminated bus bar

ep-ca.mersen.com   
T 416-252-9371   
F 416-252-6572

26-29-DES.indd   28 13-10-10   2:01 PM


	Cover
	flo_cycling_design_engineering_october_2013

