CHAPTER FOUR

Results, Presentation and Discussion

4.1 Test Methodology

The charger was tested under the following conditions:
• Solar Panel Eﬃciency: Measured voltage and current output under direct sun-
light, partial shade, and cloudy conditions.
• Battery Charging Time: Recorded time to fully charge the 2600mAh battery
from a depleted state.
• Voltage Regulation: Verified stable 5V output using a multimeter.
• Mobile Charging: Tested charging performance with a smartphone.

4.2 Results
Table 1: Test Results for Solar-Powered Mobile Charger

	Test Condition 
	Voltage (V)
	Current (mA)
	Time (hr)

	Solar Panel (Direct Sunlight)
	6.0
	800
	

	Solar Panel (Partial Shade)
	5.5
	400
	

	Solar Panel (Cloudy)
	4.8
	200
	

	Battery Charging Time
	
	
	4.5

	USB Output Voltage
	5.0
	1000
	2.0





4.3 Discussion
The solar panel performed optimally under direct sunlight, producing 6V and 800mA,
suﬃcient to charge the battery in approximately 4.5 hours. In partial shade and cloudy
conditions, output decreased, indicating the need for optimal panel placement. The buck
converter maintained a stable 5V output, ensuring compatibility with USB devices. The
smartphone charging test confirmed a full charge in 2 hours, comparable to standard wall
chargers. Compared to [2], this design is more compact and cost-eﬀective, though limited
by single USB output and lack of advanced charge controllers.
Limitations include reduced eﬃciency in low sunlight and reliance on a single battery,
which restricts continuous charging capacity. Future improvements could include an
MPPT controller and multiple USB ports.


