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The abjective of this projoct b the developement of § dual-sxb solar tracking xystem 1o optimine solar
energy copture. The gystem wtilines contimain slignmont of the photovoliaic panel with the sun’s
trajeciony 8o miy mine encrgy abwerption, facilinting eiTicicot battery charging with integraied
vrrchmrge pridect ke ered real -t T CdsPriuEpR lom e if0rIRE. Sunlight infendity iy senmed with
phatoreviston. and servo motors actuse the panel's orentation for poak solar radisnce. An Arduino
microconernlier serves ms the cowtral control sRil, processing lght-dependent resistor (LDR) data to

drive the serve motors for precise dusl-auis tracking. Additionally, the Arduino controbs a lincar

mintion mechenism i suicenatically relocate the oyveom when shaded The system also provides »

miarmal override, sllowimg osers to sdjut the lincar actustor's positkon using an integrated joystich. A

dedicated chargs controdler manaprs the encrgy harvested by the wolar pancl 1o cnmure safe and

eiMicieni baticry worage. A Snplay module provides real-time indication of powor otparl. Overcharpe
prevention h implemenicd through s voltage regulatbon ¢ircuit thal disconnects the bartery af its Nully
charged state To enable xystem inftinlieation from a fully decharged baltery, an extomal power inpot

[socket) with satmequent voltage regulation, allowing the syviem to become sclf-sustaining using the

pane Ty prnersted power. Tha feature allows the system bo operate contimuously and keop the system

to harve s pormahility, The porability feature is allowed since i will cost less than 301bs from s

overall weight. This project contributes to improved solar enorgy utileeation, ingreased baftery

longevity, and a dependable power source with real-time performance feedback. rendering it valuable
foof sumiainable cnerpy solisions
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* The weight of the solar panel and servos may be limited to 5 Ibs and the base
frame to 5 Ibs as well. Thus, the total of the whole system would be 10 Ibs
total. This would make the tracking system portable.

Objectives

Automatic Rotation: The panel is designed to automatically rotate in both
clockwise and counterclockwise directions, likely to follow the light source

St bt b ol * The systern will be constrained to a maximum height of 2 feet when the
Solar Enlt:rﬂ' Collection & Powering Load: The system gathers solar energy - actuator is at full extension. This would make the system more portable.

and uses it to store and power a load. _ = bl * The tracking system shall be constrained within the cost of $150

Manual Override: Users have the option to manually control the panel's | ' * The project shall be constrained to a completion date no later than May 16,
paosition in the vertical direction using a joystick due to adverse weather 2025. This includes the project presentation and any related documents tha
conditions, overriding the automatic system. are completed.

Real-time Data Display: The system includes an LCD screen to show live * The solar panel shall be constrained to a maximum angularity movement of
voltage and current data, both when a light source is present and when it's 120 degrees total with *:h: horizontal axis as its starting position. This means
ahiacnt’ This data 13 obrained from (b power bank. the solar pnm:'l would tilt 0 to 60 degrees one side and 0 to -60 degrees to the
Encrgy Storage & Continuous Power: To maintain power even when the oibo Jece I'hl:: bt :'u}l IR 7D &wﬂ- - -

: g - : * The programming code will be written in C++ in Arduino IDE following the
light source is removed, the system utilizes energy storage (like a capacitor). C++ standard (ISO/IEC 14882:1998)

This allows for continuous power delivery to the load even when "sunlight” is » Follow the American Wire Gauge (AWG) standard when defining the
temporarily unavailable, diameter of power-carrying wires.
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