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ABSTRACT

In the recent technological progress that occurred in the last century, it was necessary to look for
alternative energy sources than oil derivatives. The sun is a permanent, clean, and freely available
natural resource, so the whole world has turned to harnessing this resource to obtain an endless

source of energy that can be employed in all forms of life.

The effectiveness of the solar panel, which receives sunlight and converts it into energy, varies
according to the angle of receipt of the rays on it. Hence, the tracking system was found that moves

the panel to remain perpendicular to the sun’s rays, thus producing more efficient.

Our project aims to design and implement an inexpensive active solar tracking system that tracks

the movement of the sun to obtain maximum efficiency from solar panels as they track the sun.

The model uses light-dependent LDR photoresistors to sense the position of the sun, mounted on
the front face and top of the solar panel to receive sunlight, connected to an Arduino Uno
microcontroller which then controls two DC motors to reorient the panel in order to stay
perpendicular to the sunlight, as the each motor moves the solar panel according to one of the X,

Y axes.
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Figure 57: SST 175-72M solar panel *
‘ormation about the panel is listed in Table 15.

Table 16: Information about the SST 175-72M panel

Manufacturer CEEG Shanghai Solar Science and Technology
Model SST 175-72M
Cell Type Monocrystalline Cell
Cell Size 125 mm x 125 mm
(492inx4.92in)
Cells 6x12
Dimensions 1580 mm x 808 mm x 50 mm

(622inx 318inx19in)

Weight 16 kg
(35.5 Ibs)
STC Power Rating 175 W
PTC Power Rating 156.5W
Open Circuit Voltage 445V
Short Circuit Current 534A

Voltage at Maximum Power | 353V
Current at Maximum Power | 496 A ‘
Panel Efficiency 13.7% ‘
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Figure 75: AM Equipment 214 Series Gearhead Motor >
motor is shown below in Table 17

Information about the AM Equipment 214 Series Gearhead Motor >

Manufacturer AM Equipment
Voltage 12.0 vV DC
Torque 14 Nm
Weight 1.6 1b

No load

Speed (rpm) 75.9 ~ 62.1
Current (A) 33 ~2ZF
Stall load

Speed (rpm) 194 ~ 159
Current (A) 31.7 ~ 26
Peak power

Speed (rpm) 36.5 ~ 30
Current (A) 10.5 ~ 8.6

sueladl &yza 215 JSCad)



servoCITYILL°

Figure 74: ServoCity 6-12V DC 6” stroke linear actuator *

about the linear actuator is shown below in Table 16.

Table 17: Information about the ServoCity linear actuator

Manufacturer ServoCity
Operating Voltage 6.0~120VDC
Operating Temperature 20 ~+65 °C
-14.8 ~ +149 °F
Operating Speed @ 12 V 50"/second (No load)
.39"/second (Maximum load)
Dynamic Thrust 115 Ibs
Static Load 500 Ibs
Current Rating @ 12 V 700mA (No load)
Motor Type 3 Pole Ferrite
Potentiometer 10kQ
Gear Ratio 20:1
Duty Cycle 25%

M—” C5'L” ) b}f).u L_;a."x_” Jaadl 16 Jsadl

eS| -3-3

Arduino Uno @S=all jLas | @3 elldde, = ALl 7 3g0illy @Sl @S0 L_Si PINES St ew

plasiadl dwy sais AP P b e B 3 datad Guall Ao g1a0 A9 AT aie (e Bylie 92 9
Sz oo DLl Jlatal IS (e 6331 e lially i elly elg el Jie B3eadl e i of oS
by

B3e2¥ (0 5531 15319 SisuaS Sl e Joad 1 63 el it pe olsddl @i o

(Sl J1 ol g AV ligSL Jpms! dblin 50 gl 5« Small mligSe (9) Al s
(digital input/ output) (8,1 £ 431 (10 Jaie 14 33yl (e 554l

Aelis Jlsa) 1ol 6



usB aalo ———

- Rxwmm  ARDUINO

B4 R S

aman akio

aaln asalo

.3.1'3?34.:3:}3‘ o gd i g8 17 JSCad)
Js=aS 25 siian alusiwl @iyl oo of (ladd USBII date I (1o Le| 28Ually 9391 gason ¥l 933 oy

Lalgs 15 cilyllay 4 9 aled 9 dylay of LS

Llys12 116 wcﬁ‘jﬁw‘a‘mbw

SIS,k 8L 3,15 -4-3

Sl ol L 9,40 wgllall ‘a),_n slaey oyl ddlbhg, L~5JJ\ L Jazes &yl 8508 Busg e oy
JL298N salall S)‘.) )L‘g_‘i}‘ 3 A8 (885 (39 9d Ca}ujl 055 L_g.l.a«.ﬁ Laa s poe AR C.)_s.o.&.u SJL'L"X.U
BV E S (ST (X WY S L SN PURK GVRLIvES

(s sl olins Ll omg Al Lelin T el zeiings) 53Ul umgd Aolall AL (18) JSadl § s
Ly sl G UalSiall dig ATV pioliall (e s (p O9S
LM298 motor driver IC alo &Ll 3,101 .1

.78M05 Voltage Regulator . > b 2

(DEVICE 1}

{DEWICE 2)
MOTOR A MOTOR B
ol 3
ouT — —— OuTa
ourz — & ours Sleglall 4
Sv -
IUMPER .b)‘).zj‘ B 5

Power LED 48l ,i50 .6

.L298 module 35L 5,518 (&



?M.af}m.” Slwluzt! -5-3

£ gl (s 8yl Lidaiie | w8 Lee milidl e gl ol 8yl (ulid 3a5bs (e (uaddl Ba il (puoanmes (SCas
Light diode s gall dulus ALy S loglin plaseiul ©F cus Sluluxdl j8l55 Gadasll g ud
Lele ¢ guall golase sluzal ae Laaglie Ja5 2Ly S Aaglie (29 LDR [laws! L] 5450 &l resistance
daw e s gl polai e Adyan Aaglall pe HUI izl Guybe e (San JLllig.duslases] wie sl

(guadidl 7ol

Aigiall Aeglall 119 JSAJI

gl Laglall Joe Tuie(20) Sl mussn

M |
Aagiadi| Bl 5y

gl Aaglall Jus Tiee.20 JSEI



2l 1 Juaddl
Blidl s aSeablioudly Ao bl ol

p,g.«,a.ﬁ‘ -1-4

e puosaddl § boaiel ,solidworks zobin plasiuwly pued I da] dad dAeglas 2 3l asad @3
> § ounddl 7ol 058y, Adaml) 13081 9 alas¥l Blel e ao 2815l (o)1 e 3925l qualiat]
AiSes g8 895 ST e mms o ST (10 00l tel iatia § 59 Jaiel] Jadll g dalad

PLAPBEKB - W-¢- S 2-

solidworks @Bﬁ pluseiwk z3geidl prasas 21 JSaJI



"W—’—U‘M Z(KAUJ

PEQRPEH U -+ SR 2

prosaill Al lodue 122 JSaJ!

y" M N
pmqanl 4‘4 23 ls “@a'y

PEARGE O - v @ -0

M@L&i i w23 JSE



&;\,a‘f).” E.Sj.o.ﬁ‘ -2-4
lea (o yhay (ueadid] 2a il auds Ay oy

(SUN PATH TRACKING) _ycdidl slue cudiai .1

(SENSOR FEEDBACK BASED TRACKING) claslawsell 5¢1,8 ads .2
:(SUN PATH TRACKING) el ylass cdni.1

o Lilgy cadMisl slae¥l 1da caug cogimd) I JWeddl (e (aye 8505 39 e oyl pbgll usay
dyu=s¢$(&?,ﬁ Chﬂyb Aozl O Llgy amy b u&é.¢>gg\JLJ\¢HHb‘§;-‘&y¢¢idlchg9l

3 i 09 Ll Jguad i alizs @y Lyges 3 Aai¥) Bagas

NCWRURIET:N10) IRV E WA TN PR ST PSE I PReS |

Ol S oluts BN bl 24
12 20 28 36 44 52
14 25 1o Jelil ol gl
60 52 44 36 28 20

ity Amys 23 Aol Auadd) A8 S9 00 ASHg ¥l A9l A

AL Lot o T el pgas 719189 (Lo yis s 23 gl JoBLadl semell e s 81 8,801 oo

et daid il emiall 4o gills GISLI 8 76Ul auz g 2N Lilg3d



250

100

e s e msinin

SUN PATH TRACKING @ ks .24 JSCi!

The DH parameters are in the following table:

LINK ai Qi di i
1 0 -90 L1 O1
2 L2 0 0 02
—S0iCai  S6iSai
1 CoiCai  —CoiSai
Sai Cai
0 0
-S; 0
c, 0
-1 0 I
0 1
_SZ 0
B C, 0
T12 = 0 1
0 0
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= [ L251C2 ]

L1 — L35,
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Y
Z4

Py, =
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Y1 = L5:C
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S _ ﬁ
G X
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0, = atan (6 ,+/1— 6?)

Jo¥l oyl (e dis35

sin(6,) =

The jacobian:
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Riy=[ cos©1, 0, -sin 61;
Sin ©1, 0, cos 61;
0, -1, 0]

r1=[0;0;11/2];
X1=0;

Y1=0;

71=11;
v1=[0;0;0];
w1=[0;0; 6'1];

K1=(Iz1* 0'1"2) /2
P1=0

r2=[0;0;12/2];

X2=I2*cos ©1*cos 02;
Y2=12*sin ©61*cos 62;
72=11-12*sin 62;
v2=[diff(X2);diff(Y2);diff(Z2)];
w2=[-sin 61* 8'2;cos 61* 6'2;0];

Rs =[cos B1*cos B2 -cos(O1*sin 62 -sin O1;

sin ©1*cos 62 -sin ©61*sin 62 cos 61;
-sin ©2 -cos 62 0 |
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(lyx2*2*c1*c2* §'212) /4+(1272*m2* 6'272) /2 +
(1272*m2*c272* §'172) /2

P2 =m2*g*12*c2*s1

L=(K1+K2-P1-P2)

=> L=1Ix2*0'2"2)/2 + (Iz1* 6'1"2) /2 - (Ix2*c1"2* §'2"2) /2
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