5.1 CONCLUSION

A solar tracker has been designed and simulated in order to track the
sun position according to the user choice (Dual-Axis, One-Axis, Annual)
using four LDR to find the sun position, a Atmega32 microcontroller was then

used to drive two stepper motors to change the panel angle through the day.

The PV panel ALT50-12P50 WATTS, 12 VoL TS was simulated under
Proteus. And The PV tilte angle, zenith angle, voltage, current and power plus
the solar radiation and the surrounding temperature the has been measured to
allow the user Know the success and status of the tracker. A graphical User
interface has been built using the Matlab environment to allow the user to
remotely monitor and control the tracker, Database was also constructed in
order to monitor the system performance through its life time and the obtained
simulation results are quite encouraging; they show the efficiency and the

simplicity of the proposed design.
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5.2 RECOMMENDATIONS

The project gives a clear idea about the Solar Tracking Mechanism. for further

work I recommend to

% Use different Maximum Power Point Tracking MPPT method and
modified algorithms for increasing efficiency like Fuzzy Control or
Neural Control.

% Making Prototype for the proposed design to be tested, compared with
current design and optimized.

¢ Calibrating of the sensors in real environment for doubtlessness.

¢ Finding the best tele-controlling medium suits the system purpose.

¢ Designing Android GUI instate of the PC based GUI.

% The optimum measuring time to be found.

¢ Annual control method could be every day adjustment rather than every

month
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APPENDICES:

A. MATLAB PROGRAM:

function varargout = DAST (varargin)

gui Singleton = 1;
gui State = struct('gui Name', mfilename,
'gui Singleton', gui Singleton,
'gui OpeningFcn', @DAST OpeningFcn,
'gui OutputFcn', @DAST OutputFcn,
'gui LayoutFcn', 1,
'gui Callback', (1)
if nargin && ischar (varargin{l})
gui State.gui Callback = str2func(varargin{l});
end
if nargout
[varargout{l:nargout}] = gui mainfcn(gui State, varargin{:});
else
gui mainfcn(gui State, varargin{:});
end

% End initialization code - DO NOT EDIT

o

% —--—- Executes just before DAST is made visible.
function DAST OpeningFcn (hObject, eventdata, handles, varargin)
handles.output = hObject;

% Update handles structure

guidata (hObject, handles);

% —--- Outputs from this function are returned to the command line.
function varargout = DAST OutputFcn (hObject, eventdata, handles)
sclc

% Get default command line output from handles structure

varargout{l} = handles.output;

for i=0:1:inf
ti =datestr (now, 'HH:MM:SS PM');

set (handles.time, 'string',ti);
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datt =datestr (now, 'dd/mmmm/yyyy');

set (handles.date, 'string',datt);

wait=str2num(get (handles.time interval, 'string'));
t =str2num(datestr (now, 'MM'));
wt=rem(t,wait);

s =str2num(datestr (now, 'SS'));

pause (0.5)

if ((wait < 60)&&( wt ==0)&&( s ==0))

load('E:\my master project\DASTGUI\readdata.mat');
s = serial('COM4'", 'BaudRate',9600) ;

fopen (s) ;

fprintf (s, '%1i',17);

l=fgetl(s);

set (handles.current, 'string', 1)
readdata.l=1;
readdata.current (length (readdata.current)+1)={1};
n=fgetl (s);

set (handles.volt, 'string',n)

readdata.n=n;
readdata.volt (length (readdata.volt)+1)={n};
tt=fgetl (s);

readdata.tt=tt;
readdata.temp (length (readdata.temp)+1)={tt};
o=fgetl (s);

readdata.o=0;
readdata.tilte (length (readdata.tilte)+1)={0};
p=fgetl(s);

readdata.p=p;
readdata.zen (length (readdata.zen)+1l)={p};
fclose(s);

%close all

set (handles.temp, 'string', tt)

set (handles.tilte, 'string', o)

set (handles.zen, 'string', p)
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gl=str2num(get (handles.current, 'string'));
gz2=str2num(get (handles.volt, 'string'));
a=q2*ql;

r=q/(0.6*0.5) ;

set (handles.power, 'string', q)

set (handles.radiation, 'string', r)

readdata.power (length (readdata.power) +1)={qg};

readdata.radiation (length (readdata.radiation)+1)={r};

ti =datestr (now, 'HH:MM:SS PM'");

readdata.rtime (length (readdata.rtime)+1)={ti};

datt =datestr (now, 'dd/mmmm/yyyy');
readdata.rdate (length (readdata.rdate)+1)={datt};

save ('E:\my master project\DASTGUI\readdata.mat')

%pause (2)

end

function login Callback(hObject, eventdata, handles)

set (handles.textl, 'visible', 'off")
set (handles.text2, 'visible', 'off")
set (handles.text3, 'visible', 'off")
set (handles.textd4, 'visible', 'off")
set (handles.texth, 'visible', 'off")
set (handles.text6, 'visible', 'off")
set (handles.text7, 'visible', 'off")
set (handles.text8, 'visible', 'on")
set (handles.text9, 'visible', "on")
set (handles.name, 'visible', 'on'")
set (handles.password, 'string','")
set (handles.name, 'string','")

set (handles.password, 'visible', 'on'")
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set (handles.log in, 'visible', 'on')

set (handles.uipanel?2, 'visible', 'off")

set (handles.logd, 'visible', 'on'")

set (handles.logt, 'visible', 'on'")

set (handles.log, 'visible', 'on")

set (handles.serial interval, 'visible', 'off")
m =importdata ('E:\my master project\DASTGUI\logdata.mat') ;
set (handles.logd, 'string',m.dat)
set (handles.logt, 'string',m.time)

function log in Callback (hObject, eventdata, handles)

n=char('p'");

p=1;
name=char (get (handles.name, 'string'));
password=str2num(get (handles.password, 'string'));

if (isequal (name,n) && isequal (password, p))
set (handles.text8, 'visible', 'off")
set (handles.text9, 'visible', 'off")
set (handles.name, 'visible', 'off")
set (handles.password, 'visible', 'off")
set (handles.log in, 'visible', 'off")
set (handles.uipanel2, 'visible', 'on'")
set (handles.datetime, 'visible', 'on")
set (handles.current reading, 'visible', 'on')
set (handles.Maximum Reading, 'visible', 'on'")
set (handles.logt, 'visible', 'off")
set (handles.logd, 'visible', 'off")
set (handles.log, 'visible', 'off")
set (handles.notation, 'visible', "off")
set (handles.serial interval, 'visible', 'on')

set (handles.uitoolbar?2, 'visible', 'on")

else
set (handles.notation, 'visible', 'on")
end
m =importdata ('E:\my master project\DASTGUI\readdata.mat') ;
set (handles.current, 'string',m.readdata.current (length (m.readdata.current)));

set (handles.volt, 'string',m.readdata.volt (length (m.readdata.volt)));
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set (handles.power, 'string',m.readdata.power (length (m.readdata.power))) ;
set (handles.radiation, 'string',m.readdata.radiation (length (m.readdata.radiation)));
set (handles.temp, 'string',m.readdata.temp (length (m.readdata.temp))) ;

set (handles.zen, 'string',m.readdata.zen (length (m.readdata.zen)));

set (handles.tilte, 'string',m.readdata.tilte (length (m.readdata.tilte)));

function close Callback(hObject, eventdata, handles)
load ('E:\my master project\DASTGUI\logdata.mat')
dat =datestr (now, 'dd/mm/yyyvy');
time =datestr (now, 'HH:MM:SS PM');
logdata.time (length (logdata.time)+1l)={time};
logdata.date(length (logdata.date)+1)={dat};
save ('E:\my master project\DASTGUI\logdata.mat')
close all
% —--- Executes on button press in up.
function up_Callback (hObject, eventdata, handles)
time_interval=str2num(get (handles.time_ interval, 'String'))
if (time_interval<60)
time_interval=time_interval+10;
else

errordlg ('Maximum Value ',' Error');
end

set (handles.time interval, 'string',time interval)

)

% —--—- Executes on button press in down.
function down Callback (hObject, eventdata, handles)
time interval=str2num(get (handles.time interval, 'String'))
if (time_interval<=60)
time interval=time interval-10;
end
if (time_interval<10)
errordlg ('Minimum Value ',' Error');
else
set (handles.time interval, 'string',time interval)
end
% —--- Executes on button press in update.
function update_ Callback (hObject, eventdata, handles)
l=importdata ('E:\my master project\DASTGUI\readdata.mat');
kkl=1l.readdata.power;
fl=cell2mat (kkl);
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vl=max (f1)

set (handles.mpower, 'string',vl)

kk2=1.readdata.current;
f2=sort (kk2);
v2=£f2 (length (£2))

set (handles.mcurrent, 'string',v2);

kk3=1l.readdata.volt;
f3=sort (kk3);
v3=£3(length(£3));

set (handles.mvolt, 'string',v3);

kk4=1.readdata.radiation;
f4=cell2mat (kk4);

vi=max (f4)

set (handles.mradiation, 'string',v4);
kk5=1.readdata.temp;

f5=sort (kk5);

v5=f5 (length (£5))

set (handles.mtemp, 'string',v5);

% —--- Executes on button press in clear.

function clear Callback(hObject, eventdata, handles)
hold off

plot (0)

% —--- Executes on button press in plot.

function plot Callback (hObject, eventdata, handles)

l=importdata ('E:\my master project\DASTGUI\readdata.mat');

kkl=1l.readdata.power;
f=cell2mat (kkl);

kk2=1.readdata.current;
f2=cell2mat (kk2);
f2=sscanf (f2,'%g");
kk3=1.readdata.volt;
f3=cell2mat (kk3);
f3=sscanf (£3,'%g");

kk4=1.readdata.temp;
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f4=cell2mat (kk4);
fd=sscanf (£f4, '3g");

grid on

hold on

if (get (handles.tpower, 'Value') == get (handles.tpower, 'Max'))
plot(f,'v")

end

if (get (handles.tvolt, 'Value')

get (handles.tvolt, 'Max"'))

plot (£3, 'k")
end
if (get (handles.tcurrent, 'Value') == get (handles.tcurrent, 'Max'))
plot (£f2,'g")
end
if (get (handles.ttemp, 'Value') == get (handles.ttemp, 'Max'))
plot (f4,'b")
end

function oneaxeis_Callback (hObject, eventdata, handles)
m = serial ("COM4', 'BaudRate', 9600) ;
fopen (m) ;
fprintf (m, '%1',4);
fclose (m)
% —--- Executes on button press in annual.
function annual Callback (hObject, eventdata, handles)
if get(handles.annual, 'value') == get (handles.annual, 'Max')
ti =datestr(now, 'HH:MM:SS');
datt =datestr (now, 'dd');
if ((ti=='12:00:00")&&(dat=="1"))
m = serial ('COM4', 'BaudRate', 9600) ;
fopen (m) ;

fprintf(m, '%1',3);

fclose (m);
end
end
% —--- Executes on button press in auto.

function auto_Callback (hObject, eventdata, handles)
m = serial ("COM4', 'BaudRate', 9600) ;

fopen (m) ;

fprintf(m, '%1',2);

fclose (m) ;
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B. MEASURING MICROCONTROLLER PROGRAM:

sregfile = "m32def.dat"
$crystal = 1000000
$baud = 9600
$hwstack = 32
$swstack = 10

$framesize = 40

1

Sudan University of Science & Technology
' Collage of Graduate Studies

MSc. Program In Mechatronics Engineering

' Design a Remotely Monitored and Controlled Dual Axis Solar Tracker (DAST)

'

Prepared by:
! Rawah Adam Idriss Eldilideam

'

" // CONFIGRATIONS

Config Graphled = 128 * 128 , Dataport = Portb , Controlport = Portc , Ce =2, Cd
=3,Wr=0,Rd=1,Reset=4,Mode=8,Fs=5

Config Clock = Soft
Config Date = Dmy , Separator = .
Date$ ="01.09.09"
Time$ = "23:59:52"
Cursor Off
Enable Interrupts
Config Adc = Single , Prescaler = Auto , Reference = Avce
Start Adc
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Open "comd.3:9600,8,n,1" For Output As #1
Open "comd.2:9600,8,n,1" For Input As #2
Contfig Serialin = Buffered , Size = 20
" ... USED CONISTANSES
Dim W As Word , Current As Single , Voltage As Single , Temp As Single
Dim Anglel As Single , Angle2 As Single
Dim Currentl As String * 7, Voltagel As String * 6 , Temp1 As String * 6
Dim Anglell As String * 6 , Angle21 As String * 6
Dim Buff As Byte , D As Byte
' ... SUB configrations
Declare Sub Sensors
e THE PROGRAME
Locate 2, 1 : Lcd "IN THE NAME OF "
Showpic 0, 30, Plaatje
Wait 1
Cls
Line(1, 1) -(1, 128), 200
Locate 2, 2 : Lcd "MSc.Program In Mechatronics Engineering"
Waitms 2
Locate 10,2 : Lcd "BY: Rawah Adam"
Waitms 200
Cls
Locate 3, 8 : Lcd "DAST"
Showpic 5, 20, Logo
Wait 1
Cls Text
Cls Graph
Wait 1
Do
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Locate 1, 8 : Lcd Date$
Locate 2, 8 : Lcd Time$
Locate 3,1 : Led "--mmmmmmmmmmmm- "
Gosub Sensors
Locate 5,1 : Led "PVI="; Currentl ;" " ; "AMP "
Locate 7,1 : Led "PV v="; Voltagel ;" " ; "VOLT "
Locate 9,1 :Lcd "TEMP="; Templ ;" " ;"C"
Locate 11,1 :Lced "TILTE="; Anglell ;" DEG"
Locate 12,1 : Lcd "ZEIN =" ; Angle21 ;" DEG "
Buff = Ischarwaiting()
If Buff =1 Then
D = Waitkey()
led d
Clear Serialin
If D= 17 Then
Print #1 , Currentl
Print #1 , Voltagel
Print #1 , Temp1
Print #1 , Anglel 1
Print #1 , Angle21
End If
End If
Loop
"Y1111111111111/// This label holds the Image data///////////////
Plaatje:
$bgf "allah.bgf"
Logo:
$bgf "LOGO.BGEF"
"Y11111111/11111// This label holds the Sub Fun/////////////]

Sensors:
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M THE CURRENT
Portd.6 =0

W = Getadc(0)

Current =W /1024

Current = Current * 5

Current = Current - 2.5

Current = Current / .066

Current = Current + 0.000686

Current] = Fusing(current , "#.&&&")

Portd.6 =1

M THE VOLTAGE

W = Getadc(1)

Voltage =W * 5

Voltage = Voltage / 1024

Voltage = Voltage * 5

Voltage = Voltage + 0.024045

Voltagel = Fusing(voltage , "#.&&&")

Mo THE TEMPERATURE

W = Getadc(2)

Temp=W *5

Temp = Temp / 1024

Temp = Temp * 100

Templ = Fusing(temp , "#.&")

[ THE ANGLEI

W = Getadc(3)

Anglel =W *5

Anglel = Anglel / 1024

Anglel = Anglel * 360

Anglel = Anglel / 5
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Anglel1 = Fusing(anglel , "#.&")

Mo THE ANGLE2

W = Getadc(4)

Angle2 =W *5

Angle2 = Angle2 / 1024

Angle2 = Angle2 * 360

Angle2 = Angle2 / 5

Angle21 = Fusing(angle2 , "#.&")

Return
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C. MOTORS CONTROLLING MICRO PROGRAM:

$regfile = "m32def.dat"

$crystal = 1000000

$baud = 9600

$hwstack =

$swstack = 10

$framesize = 40

Open "comd.2:9600,8,n,1" For Input As #2

Open "comd.3:9600,8,n,1" For Output As #1

Contfig Serialin = Buffered , Size = 20

Config Adc = Single , Prescaler = Auto , Reference = Avcce
Start Adc

Enable Interrupts

Dim W As Word , S1 As Single , S2 As Single , S3 As Single , S4 As Single
Dim Buff As Byte , D As Byte , L As Byte , S5 As Single
Declare Sub Auto

Declare Sub Oneaxies

Portb.0 =1

Portb.1 =1

Portb.2 =1

Portb.3 =1

Do

If Portc.1 =1 Then
Set Portb.6

End If

Buff = Ischarwaiting()
If Buff = 1 Then
D = Waitkey/()
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Clear Serialin
L=D
End If
If L =18 Then
Gosub Auto
Set Portb.5
Reset Portb.6
Reset Portb.7
End If
If L =19 Then
Gosub Auto
Reset Portb.5
Set Portb.6
Reset Portb.7
L=0
End If

If L =20 Then
Gosub Oneaxies
Reset Portb.5
Reset Portb.6
Set Portb.7

End If

Loop
1111111111111/ This label holds the Sub Fun/////////1//1//
Auto:

W = Getadc(0)
SI=W*5
S1=S1/1024

79



W = Getadc(1)
S2=W *5
S2=S2/1024
W = Getadc(2)
S3=W*5
S3=S3/1024
W = Getadc(3)
S4=W *5
S4=1S4/1024

If S1 <S2 Then

Portb.0 =0
Portb.1 =0
End If

If S1 > S2 Then
Portb.0 =0
Portb.1 =1
End If

If S1 =S2 Then
Portb.0 =1
Portb.1 =1
End If

If S3 < S4 Then

Portb.2 =0
Portb.3=0
End If

If S3 > S4 Then



Portb.2 =0
Portb.3 =1

End If

If S3 =S4 Then
Portb.2 =1
Portb.3 =1
End If

Return
Oneaxies:

W = Getadc(0)
SI=W*5
S1=S1/1024
W = Getadc(1)
S2=W *5
S2=S2/1024
If S1 <S2 Then
Portb.0 =0
Portb.1 =0
End If

If S1 > S2 Then
Portb.0 =0
Portb.1 =1
End If

If S1 =S2 Then
Portb.0 =1
Portb.1 =1
End If

Return
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