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Our project consists in using the air flow against the vehicle, during 
the braking phase, in order to recover some energy considering that, 
during braking, aerodynamic efficiency can be wasted. 

We focused on a heavy truck braking from a speed of 
110Km/h to 70 Km/h. The functioning is simple and 
consists into a channel, positioned inside the air deflector 
over the cabin  that,  through  an  opening regulated  by  a  

• Simple and clever 
• Modular solution 2 or more 

systems  
• Recovers energy that would be 
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• At low braking speeds couldn’t work 
correctly  

• Works not continuously 
• High volume space for the position 

of the system 
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throttle valve, can allow the air to pass through and to activate a rotor blade turbine engaged with an electric machine generating electricity. 

The theoretical power that can be exploited by the wind is 1,6 Kw  and was estimated through the formula  𝑷𝒇𝒍𝒖𝒙 = 𝟏 𝟐 ∗ 𝝆 ∗ 𝑨 ∗ 𝑽𝟑 where ρ 

is the air density 1,2 𝑲𝒈 𝒎𝟑  , 𝑨 the section area of the duct  0,196 𝒎𝟐 and  𝑽  the speed of the truck (an average speed from 30 m/s to 18 
𝒎 𝒔   so 24  𝒎 𝒔  ) . 

Geometrical data Energetic data 

designed at inlet velocity of 24 m/s 

 number of blades 8 

  

 theoretical power  [W] 1528 

 inlet blade angle tip -> 152,6°  power generated  [W] 719 

  
mid -> 134°  torque  [Nm] 8,23 

hub -> 118,4°  RPM 1770 

 outlet blade angle tip -> 155°  Cp 0,5 

  
mid -> 146°  mechanical efficiency 0,96 

hub -> 145°  electrical efficiency 0,98 

 

 

 

 

 

 

Thanks to CAD software computations 
and numerical analysis we designed 
the geometrical data of the turbine as 
summarized in the table. 
So, considering our working conditions 
(24 𝒎 𝒔 ), we estimated energetic data 
and more over, taking into account 
some efficiencies, we get the 
maximum power generated, usable for 
final purposes that is equal to 719 W . 
At the end as last step we analyzed the 
performances of our system all over 
the braking phase so changing the 
inlet air speeds in the range 30-18 
𝒎 𝒔  and get the whole powers curves 
as shown in the plot (theoretical red 
and usable blue). 
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