Vb_Gear ratio calculations

Current and Voltage in sun with intensity of 800 W/m?* (%)
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Flat part
ul.n= theel-VA/B U=6,38;1=0,76(solar panel graph at max power); n=70% (efficiency for maxon
motor)
Twheel = Teonstant-l-i. N Teonstant=8,55.10°mNm/A; i= unknown, transmission ratio
Tuhee=Runheel- Funeel estimate Runeer~0,04m
Frolling =C,.N N=normal force =9,81N/m.0,75kg (estimated); C,=estimated rolling
resistance coefficient= 0,015; Froiing= 0,1103N
(theerFromng).tA/B:m.VA/B Vag=speed at point B (point before slope)
Tuhes=8,55*10"*0,76A*0,7*i=0,00269325* Nm
Twheel/Rwheel =0,06733125%i N=Fyneel
uln= Fuheel-Var Var=29,8479/i m/s
S=6=(1/2.tA/B.VA/B) tA/B=12NA/B
(Fwheet-Frotiing).tas = m.Vap
(0,06733125.i -0,0221N).12/Vas=0,75kg. Vas
Vag®=12.( 0,06733125.i -0,0221N)/0,75kg Vas=29,8479/i m/s

! Value of 800 W/m? on Toledo Course DocumentsAchtergrondinfo / Background information/Solar panel
Zonlicht
Graphs on powerpoint umicore solar team on toledo



Solving 0=1,0773i%-0,3536i°-890,891 gives i=8,2

VA/B=3,63 m/s; tA/B=3a 305s

On the slope:

total resistance force: F=Fjing+m.g.sin(3°)= 0,1103+ 0,75.9,81.sin(3°)=0,495N
theeI=Fr=01495N

Twhee=0,495N.0,04m=0,0198Nm

Twheel = Tconstam-l-i- n |=Twheel/(Tconstam-i- I’])=0,4034A

U on graph for this current = 7,15V

U.1. N = Fuheel-Vsiope > 7,15V.0,4034A.0,7/0,495N=V¢q=4.07m/s

S Neg=tsiope 8m/4.07m/s=1,96s

tiot=tat + tslope= 3, 305s+1.96s=5.27s

fori=9

On flat part

Tuwheet =0,0409374Nm
Fuheet =1.023435N

a=(Funee—F roliing)/m=1.02 m/s?
VA/B= U.l -n/thee|=3-31 64m/s

tap= LA2=3 102

a

S=--a-t?=4,907m
Fwheel = Froling fOr the rest of the flat path

Funeel = 0.1103 N =T yhee= 4.412-10°N-m

[=0.0819A

Igrzaph=0.30A
u=76Vv

_ 7.60Xx0.0819%0.7
0.1103

VA/B =3.95 m/s

On slope

thee|=Fr=Fro|Iing+m-g-Sin(3o)=Ov495N

Twhee=0,495N.0,04m=0,0198Nm

|=Twheel/(Tconstant-i- "1)=0,3675A

U on graph for this current = 7,1V

U.l. N = Fuheel-Veq > 7,1V.0,3675A.0,7/0,495N=V,=3,6898m/s
S/Veq= teq= 2,168s

tot= 3,102s + (6m-4, 907m)/3,6898 m/s + 2,168s=5,566s

fori=8
On flat part



Twheel =0,036388Nm
theel =O,90972N

a=(F wneo—Froling)/Mm=1,065893m/s*
Vae= U.LN/Fyhee=3,730994 m/s

tA/B= %=3,58

=-a-t? =6,5244m>6M

So the car will keeps accelerating after it steps on the slope.
~-a- thg = 6 M —try = 3.3558
Vag = a-tga = 3. 576 m/s

ts.ope>ﬁ = 2.23688s

tor>3. 5 + 2.2368 =5,7369 s > 5.566 (i = 9)

So i=9 is better .



