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RED CROWN CYCLING

FLAGSHIP WHEEL 
WHITE PAPER

Introduction

In December of 2018, our team traveled to the A2 Wind Tunnel in Mooresville, North Carolina to
test our new flagship wheel, as part of the preparation to launch Dimond Bikes’ new component
brand, Red Crown Cycling. 

Our flagship wheel is an 88mm deep, 27mm wide, tubeless ready, carbon rim laced to a variety of 
hub options, available in both rim and disc brake variations. We are calling it the Beryl, after 
the gemstone. 

The wheel we tested at the tunnel was a Red Crown Beryl rim laced to an Onyx centerlock hub, 
using Sapim CX Ray spokes and DT Swiss 12mm nipples. This wheel was compared against a Zipp 
858 NSW and a HED Jet 9 Plus. We chose these wheels to compare as we wanted to test against 
both the gold standard (Zipp) and a budget option (HED). This also gave us a range of widths, with 
the Zipp 858 at 23mm wide, HED Jet 9 Plus at 25mm wide, and our Red Crown Beryl at 27mm wide. 
All wheels were tested with a 25mm Continental GP5000 at 100 psi. We chose this tire as the 
standard due to its overall performance in aerodynamics, rolling resistance, and comfort. All three 
wheels had the same Shimano Ultegra brake rotor installed and were tested on a Dimond Marquise
Disc, with a Zipp Super 9 Disc rear wheel. 



Each wheel was tested at 30mph and at yaw angles in increments of 5 degrees ranging from -15
to +15 degrees. Due to trouble we had with the thru-axle fixture at the tunnel and time constraints 
we were not able to test the HED at -10 and -15 degrees. 

The main value we were concerned with comparing was body axis drag, which is measured in 
grams, and describes how much force is experienced by the body being tested, which in this case 
is a bicycle with different front wheels. Therefore, the lower the value recorded, the faster the 
wheel is. Below is a table of the three wheels tested, displaying body axis drag in relation to the 
yaw angle.
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Testing

*The value originally recorded surprised us as it was much lower than the Zipp we tested
first, so we did an additional pass at 15 degrees and once again recorded a similar, low drag value.

Red Crown Beryl Zipp 858 Hed Jet 9 Plus

Yaw Angle (degrees) Body Axis Drag (grams)

15 298.1 468.9 374.9

10 513.9 520.7 519.4

5 664.4 667 661.1

0 691.4 685.8 691.5

-5 643.7 631.7 645.9

-10 508.6 508.7

-15 439.8 447.9

*15 again 293.9



Displayed to the right are line
graphs displaying the results
of the wind tunnel tests. Figure
1 shows Red Crown vs Zipp.
As seen in the graph, the Beryl
recorded less drag than the 
858 at all yaw angles except 
for 0 and -5 degrees.

Figure 2 shows Red Crown vs
HED. Our wheel recorded lower
drag at all yaw angles except 
for 5 degrees. 

The average body axis drag, for all yaw angles, was 537.1 grams for the Beryl, and 561.5 grams for
the 858. This large margin is due to the much lower drag number seen at 15 degrees with the Beryl, 
so excluding both the positive and negative 15 degrees from the average drag calculation, both wheels 
tested very similar, with the average being 604.4 grams for the Beryl and 602.8 grams for the 858.
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Results

Figure 1

Figure 2
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Conclusion

The Red Crown wheel tested as an overall better performer than both the Zipp and HED options. 
The wind tunnel data proves that our flagship wheel, with its wide external width of 27mm, is 
actually more aerodynamic than its more narrow competitors with the same tire. This excellent 
performance with a 25mm tire is due to the wide bead of the Beryl rim, which results in a 
smooth transition from rim to tire sidewall. Instead of ballooning out from the rim bead, the tire 
helps to complete the airfoil shape of the rim. A smooth transition between rim and tire is also 
advantageous in terms of sidewall support through corners when the bike is leaned over and riding
on the corner of the tire’s tread. Finally, a 25mm tire will yeild less rolling resistance, compared to 
a more narrow tire, while providing more comfort for the rider due to the increased tire volume. 
All of these factors come together producing a very fast but also comfortable ride, which is immensly
important over the 112 miles of an Ironman bike course. Red Crown rim brake rims also feature 
Nanotech machined brake tracks for increased stopping power in all weather conditions.

All Red Crown wheels are hand built to order right here in our Des Moines headquarters. We offer 
ultralight hubs of our own house brand, or choose from a variety of made in USA manufacturers like 
Chris King, Onyx, and Industry Nine, all in a wide range of colors. Quality, performance, and 
customization, all for a competitive price. Visit our site today at redcrowncycling.com.
 

Figure 3: Machined brake track


