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Aerolab and Power Meter Confidence Limits  

I have been asked the question, how accurate are the results from Aerolab? It’s not a straight forward 

answer as there are margins of error in multiple aspects of the process. There is also the issue of how 

repeatable are the results, that is, if you analyse the same file on a different day will the results be the 

same, or could there be some perturbations in the program due to whatever you’ve been doing with the 

software before-hand. I’ll answer the second question first: in my experience the results are repeatable 

from day to day. The program appears to be solid. 

If we start from the point of view of collecting the data, we are basically recording power and speed 

from sensors. We are reliant on the accuracy of the sensors. Typically, a power meter manufacturer 

quotes accuracy within one percent. What we don’t know is if that one percent is a constant off-set or if 

it is a variable off-set of plus or minus one percent? And if it is variable, does it vary with a short random 

time constant or does it drift around with a slow time constant. Short term variations will average out if 

the test runs are significantly longer than the period of variation; longer term drift will not average out 

in the same way. Speed sensors are reliant on wheel revolution counts, and the circumference data for 

the wheel being used. It’s logical to assume that as tyres and tubes warm up that there will be a 

variation in pliability that will change the effective circumference by a marginal amount. 

Here are some screen shots that show how a one percent variation in power affects the CdA result. 

 

Result based on the raw data for a HED-3 Tri-spoke in my P3, when I was testing it against my 808 NSW 

with Oval forks. I was using my winter benchmark kit, base layer, winter bib tights, tight summer road 

top. I would expect to gain another 0.0200 of CdA using a skin suit. Here are some additional screen 

shots. There is a table (later in the paper) showing the differential data. 
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Same section of file with power increased by one percent. 

 

Same section of file with power decreased by one percent. 
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808 NSW with power increased by one percent. 

 

808 NSW with power decreased by one percent. 
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Result based on the raw data for the 808 NSW. 

 

So, if we look at the differentials between the numbers: 

 

A one percent change in power is giving rise to, roughly, a 0.003 change in CdA. Conventional thinking is 

that each 0.001 of change in CdA is equivalent to one Watt of real power at 40kph, so why are we seeing 

0.003 when the change in power, in this case, was only around one and a half Watts? I’m pretty sure this 

is due to the fact that I was testing at around 145 Watts at 35kph, so a significant proportion of power 

was being used to overcome the basic friction and Crr forces, with probably something like half of the 

power being used for overcoming air resistance. In case you are wondering about 35kph from only 145 

Watts note that the air was very thin, Rho 1.160, on the test afternoon.  

In terms of my conclusions on which is the faster wheel it’s not quite so obvious as it first appears. I had 

a 20c Conti SuperSonic on the HED-3 and a 23c Conti TT Limited on the 808 NSW. In previous testing I’ve 

found a 23c SuperSonic to be about 0.003 faster than a 23c TT Limited on the same wheel. 
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So, now we’ll look at the margins in Aerolab, when it comes to lining up the test data trace with the base 

line. I typically estimate the accuracy of lining up the traces, and the repeatability, is within plus or 

minus CdA 0.0015, roughly equivalent to one and a half Watts either way. 

 

Above is the trace for the HED-3 with my best fit estimate. Below, with the CdA increased by 0.0015 to 

0.1908. It’s clear that the blue line is sloping down to the right, so we are not at “best fit”.  
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Now, with the CdA decreased by 0.0015 to 0.1878. It’s clear that the blue line is sloping up now, to the 

right, so again, we are not at “best fit”. 

 

Looking at those traces, it could be said that 0.0015 is too wide a margin to allow, but we’ve also got to 

consider that there may be drift in power and speed data. That’s one of the reasons why I recommend 

doing A-B-A-B testing, or even three runs with each configuration, if fine tuning, and the difference in 

CdA is likely to be small between the two options. 

Temperature variations 

Some of the current range of power meters e.g. P1s, have automatic compensation for temperature 

variation, but older ones, like my SRMs, don’t have that. The calibration “off-set” must be checked 

manually, and I do this at the start of every test run, with the pedals in the same “quarter to nine” 

position. Some “head-ends” have an auto-calibrate function built in for power meters, and in some 

head-ends that function can’t be disabled. The re-calibration is triggered by free-wheeling. This can 

present a problem if the head-end re-calibrates as the power meter can be under load, albeit of small 

magnitude, even when free-wheeling. The feet are still on the pedals. 

The pliability of tyres and tubes affects Crr, and temperature affects pliability. Ideally, I like to test on 

slightly over cast days so that the tyres are not in direct sun light, and not absorbing radiate heat in an 

unpredictable way, which can happen in full-on sunny conditions. The worst conditions are part cloud 

and sunny intervals. If comparing wheels, you have to be particularly careful to ensure tests are 

conducted with like-for-like conditions. I use an Infrared thermometer (about £20.00 from Amazon) to 

check tyre temperatures and track temperature, before and after every test run, and then allow for 

variation by adjust the Crr with a formula. 
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Conclusions: 

Aerolab calculations are repeatable and accurate within plus or minus 0.0015 CdA 

Power meters with in-built temperature compensation are less hassle than ones that require manual re-

calibration to account for temperature variations. Head-ends that auto-calibrate are not ideal. 

Wheel based speed sensors are accurate in their calculation method but are subject to systematic error 

because of potential changes to effective wheel circumference caused by variations in tyre / tube 

pliability. We can go some way towards minimizing the effect of speed variability by monitoring the 

temperature of the test environment. 

Ends 

 

 

 


