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— Input Data

Max Speed Ckmahl

o

Pay Load (kg
Curk veight (ko

Ywheesl Base (m)

th

Fromt Wweight Distribotion (28]
Z % Height Cml

Slope (%)

Frormtal Area (m"2)

Drrag Coefficient

Powver Efficiency (36

o
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Ranges (km)
Rolling Resistance Coefficient 0.013
Fweh per Km 0.04

Mumber of Coupled bMotors

Select Your Drivetrain

Tire Size
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kg Pay load Mp
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% | Front weight distribution wdf
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% Power efficiency eff
_ Drag coefficient Cd
mm Tire width t
% Aspect ratio tY
in Rim diameter ty
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%*************************************************************
************%

%**************************** Section Y—-Y—-o
******************************%
%*************************************************************

************%

r=((tY*. v v e NFEY) XY HEY* v Yos) /Y;Sradius of wheel
b=1* (V-. \Y*wdf) ;

slope=slope/):**;

g=4.A;%gravity

w= (Mp+Mv) *g; sgravity force

Ff=Cr*w; %rolling resistance force



teta=atan (slope); %angle of slope

Ft=w*sin (teta)+Ff;%traction force

T=r*Ft;

set (handles.textyY1, 'string','")
Wr=(w*sin (teta) *h+w*cos (teta) *b) /1;

mu=.A;%coefficient of friction

TY=r*mu*Wr;

if THY>T

set (handles.textyY1l, 'string',' rear wheel drive i1s suitable')
else

set (handles.textyY1, 'string', ' rear wheel drive is not
suitable'")

end
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g=4.A;%gravity

w= (Mp+Mv) *g; sgravity force

ru=).Y;%density of air

Ff=Cr*w;%rolling resistance force

teta=atan(slope); sangle of slope

Ft=w*sin (teta)+Ff;%traction force

T=r*Ft;

set (handles.texty1, 'string','")

b=1*(V-. \Y*wdf) ;

c=1-b;%Range between CoG and rear axle
Wf=(-w*sin (teta) *h+w*cos (teta) *c) /1;

mu=.A;%coefficient of friction

TY=r*mu*Wf;

if THY>T

set (handles.texty1, 'string', 'front wheel drive is suitable')
else

set (handles.textY1, 'string', ' front wheel drive is not
suitable!')

end

%*************************************************************

************%
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Input Power(w) 6339.4616  Output Power(w)| 570552 -|
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Max speed Vmax
kg Pay load Mp
kg Curb wieght Mv
m' Frontal area A
_ Drag coefficient Cd
_ rolling resistance coefficient Cr
% Power efficiency eff
% slope slope
Number of Coupled Motors Nm
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%*************************************************************
************%
%**************************** Section YJ_Y_O
******************************%
%*************************************************************
************%
g=4.A;%gravity
w= (Mp+tMv) *g; sgravity force
ru=\).Y;%density of air
Vmax=Vmax/Y.1;
Fslope=w*sin (teta);
Fd=.o*ru*Cd*A*Vmax"Y; %aerodynamic dreg force

A



Ff=Cr*w;%rolling resistance force

Po= (Fd+Ff+Fslope) *Vmax; srequired power

Nm=get (handles.editYA, 'string');
Nm=strYnum(Nm) ; $number of electro motor

[type manufacturer g motor]=crmotor (Po,eff,Nm);
set (handles.text1yY, 'string', Po)
Pi=Po/eff;%input power

Pi=numYstr (P1i);

%*************************************************************

************%
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- — Motor Information

Select Motor meldT09 W
med7T05

Power(kw) meds13

Current(A) y

\,l'gnage(u}

Speed(rpm) gsThkw

Rated torque(M.m] 9s8kw
Peak torque(M.m)| agniss

Weight(kg) agnigsh
FLEE ] agnit 11
agnil1g
Type: Bl agnit19r
Manufacturer: m{ 390135
agnil43
agni1ssR
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%*************************************************************
************%
%**************************** Section $—Y—o
******************************%

%*************************************************************

************%

function [type manufacturer g motor]=crmotor (Po,eff,Nm)
[a b c]l=xlsread('motor.xlsx");

b(v,:)=[1;

g=b(:,V);



type=b (:,Y);
manufacturer=b(:,V);
motor=a; %numeric values of motor
if Po~=:

g=size(a,)):;
fori=qg:-Y:)
if Nm*motor (i, \)*):: +*eff<Po
motor (i, :)=[];
g(i,:)=I[1;
type (i, :)=[1;
manufacturer (i, :)=[1;
end
end
end

%*************************************************************

************%
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— Controller Information

Select Controller | HPM728... W
Current(d) TN ~ |
Voltage (W) 72
Weight(ka) 7.5
Price($) 769
Height{mm} 220
width(mm) 142
Length{mm) a7 9
type BDC
manufacturer Kelty controls
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%*************************************************************

************%

%****************************

******************************%
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%*************************************************************

************%

[a b c]l=xlsread('controller.xlsx");
b(v,:)=[1;

s=b;

d=a;

g=size(a,));

fori=qg:-\:)

if d(i,V)<I||d(i,Y)<V
d(i,:)=[1;

s(i,:)=I[1;

end

end

rt=get (handles.textYA, "'string');
wm=length (char (rt));
g=size(s,));

fori=qg:-Y:)

s(i,))

s(i,Y)
wc=length (char (s (i, Y)));
ifwm==¥

ifwe~=Y

d(i,:)=I[1;

s(i,:)=1[1;

end

elseifwm~=Y

ifwe==

d(i,:)=I[1;

s(i,:)=1[1;

end

end

end
%*************************************************************

************%
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(®) Peak Torgue

() Rated Torque
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km/h Max speed vmax
kg Pay load mr
kg Curb wieght mm
m' Frontal area A
_ Drag coefficient cd
_ rolling resistance coefficient cf
% Power efficiency nm
% slope slope
mm Tire width t
% Aspect ratio ty
in Rim diameter tr
km Range Range
- )5 90 (59,5 el motor
_ 6 5Lass,e Sledb| battery
=957 Sl o
- First Gear Ratio n\
- Second Gear Ratio nt
- Number of Cells ncell
- Number of Series Cells N
- Number of Parallel Cells M
Cm' | Total Volume of Pack tv
$ Total Price of Cells tp
kg Total Weight of Cells tw
kwh Required Energy kwh
kwh Total Energy of Cells kwh
kg Electric Kit Weight wk
$ Electric Kit Price pk
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%*************************************************************
************%

%**************************** Section 1T—-Y—o
******************************%
%*************************************************************
************%

g=4.A;%gravity

w= (Mp+Mv) *g; sgravity force

ru=\).Y;%density of air

Vmax=Vmax/Y.1;

Fd=.o*ru*Cd*A*Vmax”"V; saerodynamic dreg force
Ff=Cr*w;%rolling resistance force

Po= (Fd+Ff) *Vmax; $required power

set (handles.text1Y, 'string', Po)
teta=atan(slope); sangle of slope

Ft=w*sin (teta)+Ff;%Straction force

T=r*Ft;

Po=get (handles.text1Y, 'string');
Po=strYnum (Po) ; $required power

Nm=get (handles.editYA, 'string');
Nm=strYnum (Nm) ; snumber of electro motor

[type manufacturer g motor]=crmotor (Po,eff,Nm);

a=get (handles.popupmenuy, 'value');
omegamax=motor (a, ¢);%angular velocity at maximum power
st=get (handles.radiobuttonyY, 'value');

ifst==

Tmax=Nm*motor (a, 1) ;

else

Tmax=Nm*motor (a, o) ;

end

n\=T/ (eff*Tmax) ;$first gear ratio

nY=(omegamax*Y*pi/1+)/(Vmax/r);%second gear ratio
%*************************************************************

************%
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— Battery Information

Select Battery M1 W

Capacity(h) o] A

Cell Voltage(v) |32

Weight(kg) 9.25
Price($) 3.7
Height(mm) 65.15
Width{mm) 26
Length{mm) 26 v
Type:

Manufacturer: A123 systems
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%*************************************************************
************%

%**************************** Section Y=Y—-o
******************************%
%*************************************************************

************%

RhoE=get (handles.editYVy, 'string');
RhoE=strYnum (RhoE) ; $required travelling Range
kwh=Range*RhoE; $required energy to travelling Range
by=get (handles.listboxY, 'string');

by=strYnum (b)) ;

ah=b) (V) ;%capacity of battery cells

v=b) (Y);%voltage of battery cells

volx=b\ (Y);%length of battery cells

\ ¥



volz=b) (¢);%height of battery cells
voly=Db)\ (¢);%width of battery cells
price=b) (V) ;%price of bettery cells
welight=b) (1) ;%weight if battery cells
vol=volx*voly*volz/ (V+++*.Yo);%volume of battery cells
m=get (handles.listbox\), 'string');
vm=strYnum(m (Y, :));%voltage of electromotor
N=round (vm/v) ;

M=ceil (kwh*\Y+:++/(N*v*ah)) ;

ncell=M*N; snumber of battery cells
te=ncell*v*ah/):++;%total energy of battery cells
tv=ncell*vol;%total volume of battery cells
tp=ncell*price;%total price of bettery cells
tw=ncell*weight;%total weight if battery cells
pY=strYnum(m (A, :));%price of electromotor

pY=tp;

pY¥=get (handles.listbox¢, 'string');
pY=strYnum(pY (Y, :));%price of controller
kp=p\Y+pY+pY;

wY=strYnum(m(Y, :));%weight of electromotor

wY=tw;

wY=get (handles.listbox¢, 'string');
wY=strYnum(wY (1, :));%weight of controller
wk=w)+wY+wY;

%*************************************************************

************%
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— Output

First Gear Ratio 10.9182
Second Gear Ratio 3.82501
Required Energy (kwh) 4
Number of Cells 69
Mumber of Series Cells 23
Number of Parallel Cells 3
Total Price of Cells (3) 191958
Total Weight of Cells (kg) 51,75

Total Volume of Pack (cm®3) | 41700.3
Total Energy of Cells (kwh} 4418
Electric Kit Weight (kg) 75.45
Electric Kit Price (5} 2821.58
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Peak Torgue Duration (s} 10 (®) Peak Torgue  Throttle Ramp Rate (s) | 3

Slope(%) 0 () Rated Torque  Time of Solution (s) 40
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Km/h Max speed
kg Pay load
kg Curb wieght
m' Frontal area

Drag coefficient
rolling resistance coefficient

% Power efficiency
% slope

mm Tire width
% Aspect ratio
in Rim diameter
S Time of Solution
S Throttle Ramp Rate

Vmax
Mp
Mv

Cd

Cr

eff
slope

tY
ty

Time
td

m/s velocity v
m  displacement X
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)dt (Ve=Y)

dv
m, +m,
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toew =toq +dt (\Y-1)

Y
dt (\Y-Y)

X ey =VAE +X g
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%*************************************************************
************%

%**************************** SeCthI’l /\_V_O
******************************%
%*************************************************************

************%

fori=Y:yeevr o
if t>ptd
Tmax=Nm*motor (a), o) ;
end
if t<td && td>.: )
T=Tmax* (t) /td;
else
T=Tmax;
end
Ftr=T*eff*n\/r;%traction force
Fd=.o*ru*Cd*A*v"Y; %aerodynamic dreg force
if v<»
Fd=-.o*ru*Cd*A*v"Y;
% Ff=-Cr*w;
end
if v<-y && t>td
Ftr=-;
end
dv=(Ftr-Fd-Ff-Fslope) *dt/ (Mp+Mv) ;
A



v=v+dv; svelocity
t=t+dt;

hh=hh+);

a=dv/dt; %acceleration
x=x+v*dt;$displacement
X (hh) =x;

V (hh) =v;

ACC (hh) =a;

time (hh)=t;

if v>vn)

break

end

if t>Time

break

end

end

vnY= (omegamax*r/nv) ;

fori=\Y:.o/dt
if t>Time
break

end

Fd=.o*ru*Cd*A*v"Y; Saerodynamic dreg force
a=- (Fd+Ff+Fslope) / (Mp+Mv) ; $acceleration
t=t+dt;

dv=a*dt;
v=v+dv; Svelocity
x=x+v*dt; sdisplacement

hh=hh+);

X (hh) =x;

V (hh)=v;

ACC (hh) =a;

time (hh)=t;

end

d=t;

Swhile v<vnY

fori=Y:yev o

if t>ptd

Tmax=Nm*motor (a), o) ;

end

if t>Time

break

end

if t<d+td&& td>.: )

T=Tmax* (t-d) /td;
else

\9



T=Tmax;
end
Ftr=T*eff*nY/r;%traction force
Fd=.o*ru*Cd*A*v"Y; %aerodynamic dreg force
if wv<
Fd=-.o*ru*Cd*A*v"Y;
Ff=-Cr*w;
end
if v<=.)
Ftr=:+;
end
dv=(Ftr-Fd-Ff-Fslope) *dt/ (Mp+Mv) ;
v=v+dv; Svelocity
t=t+dt;
a=dv/dt; %acceleration
x=xt+v*dt;sdisplacement

hh=hh+);

X (hh) =x;

V (hh) =v;
ACC (hh)=a;
time (hh)=t;
if v>vny
break

end

end

%*************************************************************

************%



