LOG BOOK FOR CYSF
Week 1: Concept & Research
· Feb 1: Identified the problem of Cosine Loss. Researching how active tracking can keep a panel at a 90° angle.
· Feb 2: Unpacked components. Tested LDR resistance ranges by connecting the LDRs to the Arduino board
· Feb 3: Researching "Differential Logic." The plan is to use the difference between two sensors to drive a servo motor.
· Feb 4: Sketching the first frame design. Decided on a compact, single-axis build.
· Feb 5: The First Prototype Build: Attempted to solder LDRs and resistors directly to the Arduino pins for a "permanent" look.
· Feb 7: CRITICAL FAILURE: The soldering was poor. Mechanical vibrations from the motor caused "cold joints" to crack. I also accidentally bridged two pins with solder, causing a short circuit. Prototype #1 is dead.
Week 2: Rebuilding & Logic Fixes
· Feb 9: The Pivot: Switched to a Breadboard-based design for Prototype #2. The connections are now secure and easy to troubleshoot.
· Feb 10: Rewired the voltage divider on the breadboard. Readings are now stable in the Serial Monitor.
· Feb 11: Problem: The motor is "jittering" (rapid shaking) because the sensors are too sensitive to tiny light flickers.
· Feb 12: The Fix: Implemented a Deadband (threshold of 15 units) in the code. The motor now only moves when the light change is significant.
· Feb 14: Problem: The solar panel is too heavy, causing the motor to "buzz" and stall.
· Feb 15: The Fix: Rebuilt the frame with a Pivot-Axis. Balanced the panel on a dowel so the motor only provides rotation rather than holding the weight.
Week 3: Electrical & Sensor Tuning
· Feb 17: Added a Vertical Blinder between the LDRs to create a sharper shadow. This makes the tracker's response much more accurate.
· Feb 18: Problem: The Arduino reset itself (Brownout) when the motor moved.
· Feb 19: The Fix: Added an external battery pack for the motor and linked the Common Ground (GND) to the Arduino. No more resets.
· Feb 20: Soldered extensions to the LDR legs because the rotation was pulling the wires out of the breadboard.
Week 4: The Testing Week (The Proof)
· Feb 23: Set up the test area with a protractor and a 100W lamp. Measured the "Static" panel baseline output.
· Feb 24: The Breakthrough: Ran Project Helios through a 180° arc. It maintained a 4.8V average, while the static panel dropped to 2.1V at steep angles.
· Feb 25: Tested "Cloudy Conditions" using paper to dim the light. The Deadband logic kept the system stable and prevented "hunting."
· Feb 26: Data Entry Day. Recorded voltages for 10 different angles and calculated a 32.7% total efficiency gain.
· Feb 27: Final Stress Test. Ran the tracker for 4 hours straight to ensure the servo didn't overheat. Everything is stable.
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