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These days, societies need for energy increased due to the expansion of societies, industries,
and technology. The production of electricity from renewable energy sources such as solar
energy, which does not harm the environment and has little pollution, has attracted the
attention of many researchers and engineers. This article will present a new plan for the dual
polar axis solar tracker, its design and construction in laboratory dimensions, and the
experimental evaluation of its performance using the open-loop control method. For this
purpose, after examining the advantages and disadvantages of the previous designs, a new
and different conceptual design for the tracker is proposed. Among the features of the
proposed tracker, we can point out the ability to combine, install and operate quickly and
easily, the self-locking feature, and the ability to rotate 360 degrees around both axes. This
tracker has no restrictions for use in different geographical areas, including areas near the
North or South Pole and in the early and late hours of the day when the direction of the sun's
radiation is strongly inclined. In the following, the detailed design of the proposed detector
and the presentation of the open-loop control method will be discussed. Finally, by
conducting experimental tests, the production power of the proposed detector is evaluated
in comparison with a fixed solar panel. Based on the results, the electricity energy produced
from the proposed solar tracker is 49% more than the fixed solar panel.
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Specifications of ZT-60 PV module

Parameter specifications Values
Nominal Power (Pm) 60 W
Open circuit voltage (Voc) 21.61V
Short-circuit current (Is) 3.70A
Voltage at max power (Vmp) 18.01V
current at max power (Imp) 3.36A
Module efficiency 12.83%
Cells efficiency 17.30%
System voltage 1000V
Temp. coefficient Vi -0.36 %/°c
Temp. coefficient Is. 0.06 %/°c
Temp. coefficient P, -0.36 %/°c
Operating temp. -40 to +85
S 3y wlasdie (F Jgi
Microcontroller Atmega2560
Operating Voltage 5V
Input Voltage V-12v
USB Port Yes
DC Power Jack Yes
Current Rating Per 1/O Pin 20mA
Current Drawn from Chip S50mA
Digital /O Pins 54
PWM 15
Analog Pins ( Can be used as Digital | 16 (Out of Digital I/O Pins)
Pins)
Flash Memory 256KB
SRAM 8KB
EEPROM 4KB
Crystal Oscillator 16 MHz
LED Yes/Attached with Digital Pin 13
Wi-Fi No
Shield Compatibility Yes
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Betriebsspannung u v 13,5 3
Betriebsspannungsbereich u v 9-18 e Kanafivis.ahis I Spinid
Leerlaufdrehzahl n, min? 57
Leerlaufstrom I, A <05 z ra
max. Dauerdrehmoment M Nm 7.5
Drehzahl n, min® 35 e
Nennstrom l, A <1,0 oL
Verstellbereich L] 140
Umgebungstemperatur T o -40 - +95 fas Lo
bezogen auf 25 °C t 3 £ B
—_— N[N
integrierte Feder zur Riickkehr in die Ausgangsposition
Uberlastschutz im Mator integriert
w0 63 15580 wlakde (5 JSb
W/30/63B14/50/11
Geometric data: ipwiin oleMbl  General data:

Gear material :

Shell material:  Aluminium/ pgiso
Gearbox size: 30

Technical data:

WWW. | asanati.com
R e T T 2908 (553l

Ratio: 50
! Input flange : B14¥B50
T Input shaft diameter: 11 (mm) 1 (539)9 ©adlis yhad
| Output shaft diameter : 14 (mm) $ (529> Cadlid yhad
Electromotor data: 1 )939.00,:38U1 wileMbl
. % ~ 255 1500 rpm | 1000 rpm | 700 rpm (539)9 Lacyw
' 3 ; =
X 30(rpm) | 20(rpm) | 14(rpm) | 29> Caepw
& =3 63 63 63 199909,3501 @29
e =X = Torque arm dimension : : jobiiS ggjb dlal
L Ea - 7 .-
1 *“ - e —~! &
N 9‘,} c‘ -- 85- -
(%
Accessories : : olo Oligas ) A R B
b 3l 900 & (,2gy> CaBLis * Ol O -
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