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We build a sysfem which is made up of 15 solar cells.
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8 Block Parameters: PS Constant | | =] Every solar cell is given by a
PS Constant
This block creates a physical signal cdnstant:
7 = constant constant number 800.
The Constant parameter accepts\both pogitiwe and fiegative walues. The block output
iz a physical signhal port.
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Most parameters are given by script.

s s ~
ﬂ Block Parameters: Mass [l p - ’ u B Block Parameters: Gear Box i r — g
Mass Gear Box
The block represents an ideal mechanical tramslational mass. The block representz an ideal, non-planetary, fixed gear ratio gear box. The gear

box 1s characterized by its only parameter, Gear ratio, which can be positive or
negative. Connections 5 and 0 are mechanical rotational conserving ports associated
with the box input and output shaft, respectively. The gear ratio iz determined as
the ratio of the input shaft angular welocity to that of the output shaft.

The block has one mechanical translational conserving port. The block positive direction iz
from its port to the reference point. Thiz means that the inertia force iz positive if mass
iz accelerated in positive direction.

View source for Mass The block generates torque in positive direction if a positive torque iz applied to
the input shaft and the ratio 1z assigned a positive walue.

Parameters
View source for Gear Box

e e~
Mass: ke - NG araneters \
Initial velocity: 0 s - ear ratio: o
T
—

ok [ cancel |[ Belp || opiy 0k || Cancel | [ Belp || imply

Wi Block Parameters: DC Motar

e e =S8 [ W Block Parameters: DC Motor L ] = e .y o]

DC Motor

DC Motor

Thiz block represents the electrical and torque cljaracteristics of a DC motor, Thiz block represents the electrighl and torque characteristics of a DG motor,
The block szsumes that no electr,
constants hi
specified directly, or derived
available on armature induct

sgnetic energy i lost, and hence the back-emf snd torque
lue when in 51 unitz, Motor parameters can either be

rom no-load speed and stall torque. If no information is

thiz paraneter can be set to Zome small non-zero value,

The block assumes that no electromagnetic energy i
constants have the zame rumerical value when in 5T
specified directly, or derived from no-load spesd
available on smmature inductance, this parametsr o

lost, and hence the back-emf and torque
itz. Motor parameters can either be
d stall torque. If no information is
be set to some small non-zero value.

4l

o - ports, a positive torque acts from the
= changed by altering the sign of the back-

When a positive current flows from the electrical +
mechanical C to R ports. Motor torque dizection can
enf or torque conatants.

Faraneters Parameters

Electrid | Elsctrical Toraus

Mechanical |

tiom: [6r T e o € Rotor inertia: e
Armature resistance: Fa Rotor danping: Han/ (rad/ =)
Armature induetances La Initial rotor zpe rpn

o, packoemE ex toraus  [gp.cify hack-enf constant

8. 83e-1
[ editor - CAUsers\hus G Cript — =
Fle Edit Text Go Cell Tools Debug Deskiop Window Hilp A%
NdHE|[sRBIc (oD -hei B-2RBRE B sl | [ / Boe &0
CEE| -0 |+ 11 | x [%eB| 0, \ / /
1 ¥%% Solar Power -
2 - Ir= 1000 % Wn'2 M
3l= Isc= 0.91: %Anpers
4 - Voc=0.6: %Volt
s-  N=L5;
[} %%% Motor paramsters
7-  Ra=32 : Xo
8-  Kt= 6.878e-4  Klm/A
9 - La=0.000222 : %H
10 - Im= 4.29e-7 % kgen'2
11— Cm= le-8 ;% Nen/(rad/s)
12 %%% SSV parameter A .
13 - m=1; % kg
14~ r=0.04; ¥ wheel radius [n] e
iBl= n=8.84 ; ¥ gear ratio 1
18 -
1 15 tr=[]; %% initialize empty vector
18 - result=[];
18
20 -  [Ifor n=1:20
21 — | 4p=[tn n] %% Extend vector with gear ratio n m
2 —
23 - sim(*untitled’, 10); % Simulate Simulink model for 10 sec.
24
%5 - [, jl=find(yout (:,2)>14) ; ¥ find when position of 14 m is achieved
26 — if isempty (i)
27 - result =[result 10]: ¥% if not achieved take time =10 sec 7
28 - | else
29 - result=[result tout(i(1))]; %% put travel time in vector
30
31 - |end
2 - lend
33
4 — figure(l) =Z
script ln 1 Col 1 [OWR
2 - rasult=[result tout(i(1))]: %% put travel time in vector ==
30 -
31 - |end
2 - lend
33
34 — figure(1)
35 - plot (tn, result, #” ) %% plot gear ratio versus travel time
36 - [opt, il=min(result) ; ¥%¥ find ninimal travel time
kid
38 - n=tn(i); %% take gear ratio corresponding with minimal travel time
38 - sin( untitled’, 10);
0
4
42 -
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We build a switch which is given two

displacement s

smaller than 6, the system will work

with the constant above. Otherwise the
system will work with the one below.

]

25 J [ Cencer ] [ meip

nstant specified by the "Constant value' parameter. If
Interpret vector parameters as
1-D array. Otherwis

e, output a matrix

Help

[ o

| [ cancel

netsum constant. When
+ 4 .
l wonsiant
i
=N
N
iy |F
u\ Cuwitch :Jt displayed is:
L]
-Crr¥*m*g=-0.981
E.:- 1 W Source Block Parameters: Constantl
o st <o
‘Constant value’ is a vector and *
N e
.i-| Signal Attributes
il Cnnstam\alue:
\ srpret wector parameters as 1-D
Sanplihg mode: Sanple based
Sanpleftime:
'1 inf
—™ N |
Integrator
-Crr*m*g*cosB

W\g‘dispalyed is:
-m*g*sin® =-0.6138

We also build a fun
resistance to the car.

ion to give a air

Airresistance (no\wind):

Fuw="-C,-A-p-v?

T~

Cw=0.47,

A=m*r"2,p=1.29kg/m"3,

E Function Block Parameters: Fen

i

Fon

name.

Farameters

General expression block. Use “u” as the input wariable

Example: zinfufl)#exp(2. 3% (-u(2))))

—

 14%0, 047 2%1, 20402

Sample time (-1 for irherited):

|

oK

dpply

H Cancel H Help I
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The result

Displacement:
B scope2 .. T ]

B DeL| hiEkE B A% -

From this diagram,we can see that when the dispalcement is 14meters. The time is
nearly 5.8 secons.

Velocity:

B Scopez -
SEPOLL ARBE BE R
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Through this , we can see that the time is the smallest when the gear ratio is 11.
So after that we will select this gear ratio, when we made the gear box.

Part 2-simulink 2

B untitled 1 - [= = |
Flle Edit View Simulation Format Tools Help
Oed&
fix=0 %
Solver
Contigurstion
Ready 100% odelSs

simulink2--structure i

This is the structure of our simulink 2 which is to measure the distance
when we make the SSV go from 1 meter up the ramp used in the race,

which is the distance not the height, without any propulsion, motor and
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solar panel.
Now we will explain our design.

1. Airresistance
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F.n is the resistance which comes from air.

Airresistance (no wind):

F.=%-C,-A-p-v?

This is the function to calculate the air resistance.
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| Function Block Parameters: Fen &

Fen

General expression block. Use “u” a=z the input wariable
name.

Example: sinfull)*exp (2. 3x{—u(23123)
Parameters

Expre=sz=sion:

O, 5k, AT435. 14

Sample time (—1 for inherited):
-1

[ OE | [ cancer || Heip |

In our function of F,

Cw=0.47; A=3.14*0.04"2; p =1.29
2. Ramp
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& J;f

Constant
~ R s P e s G ]

q -
Switch
Pass through input 1 when input 2 satisfies the selected criterion:
otherwize, pass through input 3. The inputs are rumbered top to bottom (or
left to right). The input | pass—through criteria are input 2 greater than
or equal, greater than, or not equal to the threshold. The first and third
input ports are data ports, and the second input port is the control port.

} Main | Signal sttribtes |
l Criteria for passing first input: Iu2 »= Threshold -
Threshold:
o 1
- o [7] Enable zero-crossing detection
Constant2
| Sanple time (-1 for inherited):
== 0h -
——uf
Switch1
-~
-C-
Constant1 7] [ ox ][ cancer [ Help |[ sppiy

This switch is used to control the ramp’s distance. When the s(the
displacement) is shorter than 1 meter(on the slope or ramp)the F the
SSV get (expect the air resistance) is:

F=m*g*sin@ —C..*m*g*cosB ;

In our condition m=1kg; g=9.81m/s"2; B =3, so we get the F=0.4155N

onstant wvalud
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3. Velocity

E Source Block Parameters: Constant

e

Constant

Output the constant specified by the “Constant walue’ parameter. If
"Constant value’ iz a vector and 'Interpret wector parameters as 1-I7 is
on, treat the constant walue az a 1-D array. Otherwize, output a matrix
with the zame dimensionz as the constant walue.

Interpregf/vector parameters as 1-D
mode: |Sample based

Sample time:

inf

2 o[ cmert | [ lp

We use this switch to control the velocity. Because when our SSV gets on

the flat, the SSV only gets the resistance when the V>0m/s. So we use

the switch to change the force to ON when the V<Om/s.
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{Wgstanig
}_Dl—:_ \ with the =ame dims
— Mairn Sigrn=al ot
Switch1
- Constant wraluase:
=
W& Interpret =—re=cto:
Sampling mode: Sar
Main Signal &
Conztant walue:
| Interpret wect
Sampling mode: |5
4. The result of our simulink
1) The s(displacement)
2 Scope o = . —
gB| L LrpL ARE B8R -

In this diagram, we can get the displacement increases from 0 when t=0s,

and stops at 5.2m when t=11.5s.

2) The v(velocity)

11
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B scopel T = —

SE PP, ABB BAE R

We find that the velocity is increasing from Om/s to 0.9m/s,during the
t from Os to 2.2s,because of the gravity. And then is decreasing from
0.9m/s to Om/s,during the t form 2.2s to 11.4s because of the
resistance.

3) The F(force)

Bl scope2 T T -
SEPOLL ABRE BAE R

The force is 0.4155N during t=0s to t=2.2s, and then it changes to

12
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0.0981N(the Fcn is so small) from t=2.2s till t=11.4s.

13



