Calculations

Solar panel

Imax = (0'88/0'29) * Imeasured
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VP,max = 7:23 \" Worki .
Io max = 0,85 A orking point
Pmeas=V *1=7,23*0,85=6,15W

Power of the motor

Prea=V*1*n=6,15%0,70=4,31 W

Preal = Fwheel * VA/B

Parameters of the motor




Us=R;*I,+E

E=U,—-R.*1,
=7,23-3,2*0,85
=4,51V

E=CE*<D*n
n=E/(Ce*®)

=5051,2 rpm = w=n*(2n/60)=529 rad/s

T=Cr*®*I,*n=8,55*10°*0,85*0,7
Trotor = 5,09 * 10> Nm

Assume: Ryheet = 0,03 mand m =1 kg

Before point B

Twheel = 8,55 * 107 * 0,70*0,85*9
=0,0458 Nm

Twheel = Fwheel * Rwheel

4 Fwheel = Twheel / Rwheel = 1,53 N

Preal = Fwheel * VA/B

> VA/B = Preal / Fwheel = 4;31/ 1,53=2,82 m/s

S= 0,5 * VA/B * tA/B S=6m @ VA/B



-> tA/B = 4,26 S

(theel - I:rolling) * tag=m * VA/B
I:rolling = theel - (m * VA/B) / tA/B = 1153 - (1*2:82) / 4:26
=0,86 N

After point B

Fr = Froling + mg * sin(3°) = 0,86 + 1 * 9,81 *sin (3°) = 1,38 N
4 theel > Fr

Fwheel = Fr = 1,38 N

Twheel = Fwheel * Rwheel
=1,38 *0,03
=0,0414 Nm

Twheet = Tc* 1% 0 *i
> 1=Tuhee / (Tc * n * i)
=0,0414 /(8,55 * 10° * 0,7 * 9)
=0,77 A
U(l) graph: U(0,77)=7,6 V

Pnewzl*U*n
=0,77*7,6 0,7

=4,10 W

- *
Pnew = theel Vslope

> Vslope = I:’new/ Fwheel = 4,10/ 1,38=2,97 m/s

ts|ope = SIOpe / Vs|ope = 8 / 2,97 = 2,69 S



tiotal = tag + tslope =4,26+2,69=6,95s

i=8

Assume: Ryheet = 0,03 mand m =1 kg

Before point B

Twheel = 8,55 * 107 * 0,70*0,85 * 8
=0,0407 Nm

— *
Twheel = theel I:\’wheel

4 Fwheel = Twheel / Rwheel = 1,36 N

Preal = Fuwheel * VA/B

> VA/B = Preal / Fwheel = 4;31/ 1,36 =3,17 m/s

S= 0,5 * VA/B * tA/B S=6m @ VA/B
-> tA/B = 3,78 S

(Fwheel - Frolling) * ta/s=m * Vs
I:roIIing = Fuwheel — (m * VA/B) / tA/B = 1,36 - (1 * 3117) / 3;78
=0,52 N

After point B

Fr = Froling + mg * sin(3°) = 0,52 +1 * 9,81 *sin (3°) = 1,03 N
> Fwheel > Fr

Fwheel = Fr = 1,03 N



Twheel = Fwheel * Rwheel
=1,03 *0,03
=0,0309 Nm

Tuwheet = Tc* 1*n*i
> | =Twheet / (Tc * n *1i)
=0,0309 /(8,55 * 10 * 0,7 * 8)
=0,65A
U(l) graph: U(0,65) =7,85 V

Prew = | *U* n
=0,65* 7,85 *0,7

=3,60 W

— *
Pnew = theel Vslope

4 Vslope = IDnew/ Fwheel = 3;60/ 1,03 =3,50 m/s

ts|ope = SlOpe / Vs|ope = 8 / 3,50 = 2,29 S

tiotal = tA/B + tslope = 3;78 + 2;29 = 6,07 S

i=10

Assume: Ryheet = 0,03 mand m=1kg

Before point B

Twheel = 8,55 * 10_3 *0,70* 0,85 * 10
=0,0509 Nm



- *
Twheel = theel Rwheel

4 Fwheel = Twheel / Rwheel = 1,70 N

Preal = Fwheel * VA/B

> VA/B = Preal / Fwheel = 4;31/ 1,70=2,54 m/s

S= 0,5 * VA/B * tA/B S=6m @ VA/B
> tA/B = 4,73 S

(theel - Frolling) * tag=m * VA/B
I:roIIing = Fuwheel — (m * VA/B) / tA/B = 1,70 - (1 * 2154) / 4;73
=1,16 N

After point B

Fr = Froling + mg * sin(3°) = 1,16 + 1 * 9,81 *sin (3°) = 1,67 N
4 theel > Fr

Fwheel = Fr = 1,67 N

Twheel = Fwheel * Rwheel
=1,67 *0,03
=0,0501 Nm

Twheet = Tc* 1% 0 *i
> 1=Tuhee / (Tc * n * i)
=0,0501/ (8,55 * 10° * 0,7 * 10)
=0,84 A
U(l) graph: U(0,84) =7,23 V

Prew=1*U*n



=0,84*7,23*0,7
=4,25W

— *
Pnew = theel Vslope

4 Vslope = Pnew/ Fwheel = 4,25 / 1,67 =2,55 m/s

tsiope = Slope / Viiope =8/ 2,55=3,14 s

tiotal = ta/s + tslope =4,73+3,14=7,87 s



