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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper the conventional structure of dual-axis sun tracker is modified based on new mechanical
Received 21 Febmary 2018 and electrical detectors which are proposed to reduce both the angular error and power consumption.
Accepted 01 April 2018 Automatic adjustment of the azimuth, latitude and altitude angle for the photovoltaic panels improves
fustiable Ouletl ey 2015 the performance of converting solar energy to the electrical energy, throughout all the seasons. In other
[— wor‘ds, bpth the‘north-'worth and east-west angular error isr cor}linuously minimized until that the panel’s
Mechatronic Systems surface is solarized with the maximum energy. Post-Fabrication results show that the proposed control
Sun Tracker circuit and two actuators consume the average power of less than 10mWatt alongside the 13-hour of a
Dual-Axis Sun Tracker summer day. The external power source is no longer required because the received power is saved in a
Green Energies battery in order to provide the power of the control circuit. The ratio of the required energy to the saved
Renewable Energies

energy is optimized to around 0.13%. Measurement results confirm that the total Watt-hour during a
summer day is improved around 60 percent in comparison to the case that a fixed panel 1s used. Design

of the mechanical objects are performed using CATIA software such that endure up to 1200Watt panel
array.
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Fig. 2 Mechanical detector and sensor arrangement (a) before and (b)
after fabrication.
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Fig. § The simpli-ﬁed model of detector circuit in (a) active, and (b)
saturation region of bipolar transistors.
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Fig. 6 Transient behavior of the proposed circuit in response to shadow
and light, (a) collector current, and (b) collector voltage.
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Fig. 9 Pre-Fabrication design of the sun tracker set in CATIA software.
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Fig. 10 Fabricated dual-axis sun-tracker under test conditions.
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Fig. 7 Charge control c;rcu:t in order to protect 1he battery health.
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Fig. 8 The schematic of electronic controller of the closed-loop
structure and the charge controller circuit in Altium Designer software.
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The Received Power Normalized to the Maximum Value

-70 -65 -60 -55-50-45 40 -35-30 -25-20-15-10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
Angular Deviation from the Optimum Value (Degrees)

Fig. 11 The received power normalized to the maximum value based on
the angular difference between the indicator and sunlight direction.
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Fig. 12 The received power normalized to the maximum value based on
time of measurement during a summer day.
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