
Gear ratio: 

The solar cell will supply I and U: 

 

So if we want the max power: 

      

I have caculated it by maple14. 

When                          

        

        

Therefore:  

 

          U⋅I⋅ = Fwheel ⋅ VA/B  

Twheel = 8.55 ⋅ 70% ⋅ I ⋅ 10-3 ⋅ n   (n is the gear ratio)  

Twheel = Fwheel ⋅ Rwheel  

S = ½  a ⋅ t2 = ½  VA/B ⋅ tA/B   (S = 6 m, at point A/B) 

F ⋅ t = m ⋅ ΔV → (Fwheel – Frolling) ⋅ tA/B = m ⋅ VA/B 

Estimate the weight of the car (m) and the radius of the wheel 

(Rwheel). 

Taking  m = 0.75kg, Rwheel = 0.04m, Frolling can be calculated by  

Fr = Crr x N 

N is the normal force 
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Crr is the rolling resistance coefficient 

Crr = 0.015 

U = 7.56V; I = 0.93A;  = 70%; S = 6m 

So we calculate it by maple14: 

 
 

 
 

 
 

 
 

 
 

  

 
Now we get: 

          
 

 
 

       

              

                 



When the car gets max velocity, it will take t. 

         

When our car arrives at the slope: 

 

On the slope  

Total resistant force:  

Rolling resistance; Part of the weight; 

Air resistance (neglected) 

Fr = Frolling + mg ⋅ sin(3°) ≈ 0.4953N  

Thus, On the slope Fwheel > Fr 

Fwheel = Fr = 0.4953N → Twheel, gear ratio i is known 

→ I (current) → solar panel U-I graph → U 

→ U⋅I⋅ = Fwheel ⋅ V → Vslope = 4.77 m/s  

Vfinal ≈ 3.66 m/s 

In this case, VA/B and Vfinal are almost equal 

So tslope < 8m/ VA/B ≈ 1.813s 



ttotal ≈ tA/B + tslope = 2.897 +1.813  = 4.71s  

 

 


