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Abstract

This paper introduces step by step procedures for the design, fabrication and operation of a solar tracking
system. The system presented in this study consists of motion controllers, motor drives, step—motors, feedback
devices and other accessories to support its functional stability. CdS sensors are used to constantly generate
feedback signals to the controller, which assures a high—precision solar tracking even under adverse conditions.
It enables instant correction if the system goes off track by strong winds causing gear backlash. A parabolic dish
concentrator is mounted on the tracking system whose diameter was 30cm. The solar position data, in terms of
azimuth and elevation, sunrise and sunset times were compared with those of the Astronomical Applications
Department of the U.S. Naval Observatory. The results presented here clearly demonstrate the high—accuracy of
the present system in solar tracking, which are applicable to many existing solar systems.

Keywords : Ej¥32#4X] (Solar tracker), El9%9 X (Solar position), 9= + Y= A 7F(Sunrise and sunset time),
N H-(LabView)
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Control Loop Rate 2 axis at 625 us
Number of PWM Channels | 2
Number of Digital 64
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Number of Analog 8
Input Channels
Maximum Step
Qutput Rate 8 MHz
Maximum Encoder
Input Rate 20 MHz
analog, encoder,
Feedback Type dual encoder
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Operating System/Target Any
LabVIEW RT Support Yes
Motion Hardware Drive
Number of Axes 1
Motor/Axis Type stepper
Microstepping Yes
Maximum Microstepping Rate 250
Encoderless Stall Detection Yes
Direct Drive Connectivity Yes
Antiresonance Filtering Yes

Quadrature/Incremental Interface | Through UMI

Maximum quadrature frequency |2 MHz
Length 17 cm

Width 144 cm
Height 52 cm

Minimum Operating Temperature |0 °C
Maximum Operating Temperature | 40 °C
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. 4 -wire

Winding Type Parallel
Phase Resistance 429 Ohm
Phase Current 04 A
Inductance 209 mH
Length 56.9 cm
Width 56.9 cm
Height 76.7 cm

Minimum Operating Temperature | -20 °C
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Sun rise Sun set
Jan. 0:00:16 0:00:36
Feb. 0:00:15 0:00:35
Mar. 0:00:14 0:00:36
Apr. 0:00:14 0:00:37
May. 0:00:15 0:00:37
Jun. 0:00:15 0:00:37
Jul. 0:00:15 0:00:37
Aug. 0:00:15 0:00:37
Sep. 0:00:15 0:00:36
Oct. 0:00:14 0:00:35
Nov. 0:00:13 0:00:35
Dec. 0:00:12 0:00:34
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