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Why are benchmark tests important when aero testing? 

Short answer: for consistency within a test session and continuity between test sessions. 

Air density and rolling resistance are critical parameters in the calculations CdA. Both air density and 

rolling resistance are dependent on environmental conditions e.g. barometric pressure, temperature 

and humidity. Conditions can change quite quickly. Failure to take account of changes in conditions can 

lead to errors in the interpretation of ride files recorded over relatively short periods. Testing the 

identical set up (equipment and position) periodically will help highlight environmental changes. Testing 

the identical set up at the start and end of every session provides continuity from session to session. 

See FAQ – why do I need to do a continuity test at the start and end of every session. 

Here are some results from a day when I was testing one specific set-up to validate it against some 

previous test results. I’d made quite a dramatic change to my position and rode two events with the 

revised set-up. The CdA results from those two events looked quite good, so I wanted to test in 

controlled conditions. 

It was a very calm day with very little wind. I had Hillingdon Circuit pretty much to myself for an hour, 

just a few people walking and two people on MTBs that were pretty slow and stayed out of my way. I 

warmed up and then recorded just over 40 minutes of data in the TT position with near constant lap 

times. I warmed down with five laps of the slightly shorter circuit riding on the base bar grips. 

Here’s what the screen looks like in Aerolab with the Crr (rolling resistance) and Rho (air density) set to 

the average for the test period. 
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You can see how the blue line changes for the final six laps where I am sitting up and the laps are 

shorter. The green line shows the elevation changes as recorded by the Garmin 800.  

You can get an approximation for the overall CdA from this screen but things become clearer when we 

select constant altitude. That changes the green line to being straight and flat. 

So here is what the screen looks like with the constant altitude box ticked. 

 

 

 

You can see that on the left, for the first five or six laps the blue trace goes up slightly. It’s then flat for 

about five laps, and the slopes down for five laps. If we weren’t aware of the environmental changes we 

would assume that my CdA got progressively better over the period. The values used for Crr and Rho are 

from the middle period. 

So now we will look at the individual sections firstly without taking into account the shift in conditions, 

and then with taking account of the conditions. Basically a temperature increase causes the Crr to 

reduce slightly because the tyres and tubes are slightly more pliable at higher temperatures. The air 

density reduces as temperature increases, however, the increase in temperature can also cause a 

reduction in humidity which increases air density. So taking these factors into account we get the 

following sets of screens for the three sections. 
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Here is the screen for the first five laps using the parameters for average conditions – CdA 0.1881 

 

 

Here is the screen for the first five laps using the parameters for the specific conditions – CdA 0.1851 

Temperature 13’C, Humidity 88%, Barometric pressure 1026, Air density 1.2430, Crr 0.004095 
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Here is the screen for the final five laps using the parameters for average conditions – CdA 0.1831 

 

 

Here is the screen for the final five laps using the parameters for the specific conditions – CdA 0.1843 

Temperature 17’C, Humidity 88%, Barometric pressure 1026, Air density 1.2248, Crr 0.003959 
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Here is the screen for the middle five laps using the parameters for the specific conditions – CdA 0.1842 

Temperature 15’C, Humidity 84%, Barometric pressure 1026, Air density 1.2339, Crr 0.004007 

 

 

 

 

So what we see from these screens is that if we hadn’t taken account of the environmental changes we 

could have concluded that we had improved the CdA from 0.1881 to 0.1831 because of a change of 

equipment or position. But we know the equipment is identical and that the position stayed the same. 

When we do take account of the environmental changes, which in this case were actually pretty minor 

changes (with the barometric pressure staying constant and 1026) we get CdA numbers ranging from 

0.1851 to 0.1842, which is pretty consistent and within the accuracy of the test protocol. 

If we had been testing different set-ups, without taking into account the environmental changes, the 

results would have been a combination of the effect of the changes (an increase or decrease in CdA) and 

the environmental changes. In the above case we would have seen an “improvement” of 0.0050 

between the “first test” and the “third test” even though the position and equipment were exactly the 

same. 

By repeating benchmark tests and evaluating the results with the appropriate values for Crr and Rho for 

the time period we can help increase the accuracy of the results and avoid making false assumptions 

about changes in CdA from equipment or position changes. 

Ends 
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