
 

 
 

Calculating an Engine Curve from nothing. 
 
From time to time you will be placed in a situation where you are going to have to calculate an 
engine curve from little or no information. While this might discourage a lot of people from using 
analytical tools to calculate gear ratios, it is not as hard as you might think. All you need to know is 
an idea of max power, a rough idea on the aero drag characteristics, min and max rpm and then you 
can fill in a significant amount of the blanks. I am going to detail how to do this in this article. 
 
Before I begin this article let me just say that this is a very sad state of affairs that there is actually a 
need for this kind of article. This article has been motivated by a number of my customers needing 
to construct engine curves because the engine suppliers are either unwilling or a trying to lock them 
into their bespoke tools. Some of this is motivated by engine suppliers being paranoid that the 
engine dyno curves become public. Having extensive experience in the field of engine 
management/tuning let me tell you at best engine dyno curves are at best comparative tools and 
should be treated as such. The real trick is having the skills to produce that curve which is why good 
engine builders/tuners are worth their weight in gold. In chassis terms it’s like knowing car A took 
the corner at 146 km/hr and car B took the car at 148 km/h. Just because we know the speed doesn’t 
necessarily what the race engineers did to get them there. Besides as we are about to discuss 
unravelling an engine curve isn’t that hard.  
 
The first step to ascertain the engine curve is that we need to ascertain what the drag of the car is. If 
you have been to a good reliable wind tunnel you can skip this bit, if not read on. Usually most race 
series will give a reliable ball park figure for max horsepower. While it’s not accurate to within a 
1/10th of a kW this and race data is good enough to get a solid idea of what the car’s drag is. To 
illustrate this let’s walk through an example calculation with an F3 car. The F3 parameters we will 
be using is illustrated in Table – 1, 
    

Table – 1 – F3 parameters for drag calculation 
Item Quantity 

Power 150kW 
RPM 6500 
Rolling tyre radius 0.28m 
ax 0g 
Vx 220km/h 
Gear ratio value 3 
mt 500kg 

 
 
At this point you might be thinking this is great but so what? Our ace in the hole here is that engine 
power is Torque times the angular velocity of the crankshaft. Working on the maths it is seen, 
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Where, 
 P  = Power in Watts  
 RPM = Engine speed. 
 
From table 1 it is seen the torque for our engine is 220 N.m. So assuming a driveline efficiency of 
90% the coefficient of Drag is given by, 
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Some of the reader might recognize this from my article on vehicle modeling basics so I’ll refer you 
to that article for the specifics. I should also add that the best point to take for this calculation is at 
the end of the longest straight at maximum speed. At this point most race cars are nearly balanced 
so it’s a good start point. 
 
The beauty about this quick hand calc is that it is a quick sanity check that gives you a reference 
point. This reference point is important for two reasons, 

• It’s going to give us a baseline to form the engine power around. 
• It is also a valuable sanity check for manufacturer supplied aeromaps. 

 
I have lost count the number of times I’ve had to use this for the latter. As an aside what do you do 
if the manufacturer supplied aeromaps are radically different to the one’s you have calculated? Until 
you have better information scale it to the drag values you have calculated. It’s not perfect but it 
will get you by. 
 
Another approach to take is to conduct a coast down test to determine drag. What you are plotting 
here is Vehicle speed vs longitudinal acceleration. You should have something that looks like this, 
 



 

 
 

Fig-1 – Coast down result plotting acceleration vs Vehicle speed. 
 
In this case all you need to do is convert acceleration to m/s2 and speed to m/s export to say Excel 
and Matlab and you are well on way to determining the drag coefficient. I will leave it to the 
interested reader to figure out the details (Hint – Engineering students/ junior data engineers that 
means you and look at equation (1) ). 
 
Now that we have drag it is now time to get on to the main event which is determining the engine 
curve. The information we’ll need from our data to do this is illustrated in Fig -2  
 

 
Fig – 2 required channels for engine curve calculation 



 

The principal channels you’ll need are longitudinal acceleration, ax, vehicle speed and RPM and 
gear selected. If you don’t have gear selected, don’t worry determining the gear ratio is very 
straightforward. Just calculate engine speed/wheel speed and that will get you right in the ball park. 
The trick is though to concentrate on the straights hence why I’ve thrown in the lateral acceleration 
and steer angles so these can be readily identified. The other item we’ll need is the engine speed to 
wheel speed ratio of all the gears from the setup sheet. 
 
The procedure for determining will be using the longitudinal acceleration, speed and RPM and gear 
selected to determine the engine curve.  

• The first step is to export all the channels listed in Fig-2 to a csv file. Concentrate on straight 
data only. 

• Open this in excel. 
• Once you have it open in Excel, identify where the gear position is and insert a column. 
• In this blank column, next to the gear position put in the appropriate Engine speed/wheel 

speed ratio. There are multitudes of tricks you can use to automate this process which can be 
readily found. 

 
Once this is complete we are know ready to estimate the engine curve. The equation we are going to 
be using is the following, 
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Where, 
 

T = Engine Torque (N.m) 
CDA = Drag 
V  = Forward vehicle speed (m/s) 
mt = Total car mass (kg) 
ax = Longitudinal acceleration (m/s2) 
gr = Engine speed/Wheel speed for the required gear 
rt = rolling tyre radius (m) 

 
So all we need to do here is convert each individual bit of data (speed and acceleration) into SI units 
which you can easily create a column for. Then all you need is to create a new column with this 
formula and you are done. If you’re feeling brave you can put a column next to it and convert this 
into either kW or horsepower. 
 
Before I discuss results let me cover briefly what we have discussed here. You’ll notice I haven’t 
included rolling resistance drag in equation (2). I have done this for two reasons. Firstly as a rough 
rule of thumb aero drag usually dominate everything. I’ve only dealt with a couple of race cars 
where rolling drag has had a significant effect. The second reason is for simplicity. Yes you can add 
rolling drag into equation (2) the only drawback is you need pushrod loads to determine the rolling 
drag. The important thing is I want you the reader to do this, hence why I’m keeping it simple. 
 



 

When you are done you plot RPM vs Torque and engine power and you do a curve fit. It will look 
something like this. 
 

 
 

Fig-3 – Engine power curve from race data 
 
First things first my apologies for blanking out the data. Unfortunately the specifics are confidential. 
However what it does illustrate is that you can get some very clear and discernable trends from race 
data. 
 
One point I haven’t touched is how we deal with a ride height sensitive aeromap. Believe it or not 
it’s actually not all that difficult. You need to export dampers and wheel loads if you have them and 
you need to know the lookup table of drag for front and rear ride height. The only challenge is 
you’ll need to do this with either a Visual basic, Matlab or maple script. This is now well beyond 
what you can do with a math channel. 
 
However how does this stack up in real life. A sample ChassisSim simulation is shown with the 
power curve generated in Fig-3. 
 



 

 
 

Fig-4 – Example of simulated vs actual data using a race data generated power curve. 
 
While this isn’t perfect, the accelerations are very close the speeds are within a km/h. Again 
because this is live data I’ve had to remove all the scales. However what is abundantly clear is that 
you have something that you can start using to think about gear ratios and use for sensible vehicle 
performance analysis. I think you can also see we have obtained quite a bit of data on how the car is 
doing. We can also see that this is a very effective work around when we don’t have engine data. 
 
In closing then as we can see calculating an engine curve from nothing isn’t actually that hard. All 
we need is some rough idea of max power, some good data and the appropriate channels and we are 
well on our way. While this is not perfect and I don’t claim that it is, this technique that will get you 
a significant way down the road so you have a usable engine curve you can use to engineer the car. 
Also too the beauty of what we have discussed is that you can make it as simple or as complicated 
as you like. It also provides a valuable tool that you can put in your analytical tool set. 
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