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In this project, a simple and efficient PWM solar charge controller is designed and installed for a PV system. The design uses pulse width modulation technology to adjust the charging rate of the battery by rapidly switching the connection between the solar panel and the battery ON and OFF. It also modulates the width (duration) of the pulse of current sent to the battery depending on the battery’s charge level. The PWM controllers employ a three-stage charging process, such as bulk charging, absorption charging, and float charging. The model is installed, connecting different parts such as the PV system, changeover switch, battery, inverter, and load. The designed PWM solar charge controller was put to the test in efficiency with the other two solar charge controllers. During the test conducted, it was noticed that the MPPT solar charge controller is more efficient and works more than the PWM due to the fact that it charges and delivers current at a faster rate. However, the PWM was also noticed to be efficient but at a lesser rate compared to the MPPT controller and also works more as a controller due to the fact that it regulates power more efficiently than the MPPT solar charge controller.
[bookmark: _Toc201814191]5.1	RECOMMENDATION
Based on the analysis and experimental results of the PWM and MPPT solar charge controllers, the following recommendations are proposed for optimal solar charge controller selection and future improvements:
· Use PWM controllers for small scale or budget constrained system
· MPPT controllers is preferable for high power or variable conditions
· Future designs could integrate adaptive PWM/MPPT switching to balance cost and efficiency based on real time conditions.
· Research into low cost MPPT algorithms (e.g; perthub & observe optimization) could make MPPT more accessible.
· Implementing temperature compensation in PWM designs to enhance battery charging accuracy.
· Implementation of more than one solar panel in the installation setup.
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BILL OF ENGINEERING AND MEASUREMENT EVALUATION (BEME)
	S/N
	MATERIAL
	UNIT
	COST/UNIT(#)
	AMOUNT (#)

	1
	100WATT SOLAR PANEL
	1
	80,000
	80,000

	2
	40A MPPT SOLAR CHARGE CONTROLLER
	1
	75,000
	75,000

	3
	30A PWM SOLAR CHARGE CONTROLLER
	1
	70,000
	70,000

	4
	40A LOCAL MADE PWM SOLAR CHARGE CONTROLLER
	1
	90,000
	90,000

	5
	100A KNIFE SWITCH CHANGE OVER
	1
	5,000
	5,000

	6
	LITHIUM ION BATTERIES
	4
	10,000
	40,000

	7
	500 WATTS INVERTER
	1
	120,000
	120,000

	8
	13A SOCKET OUTLET
	1
	5,000
	5,000

	9
	3 BY 3 PATRESS
	1
	1,000
	1,000

	10
	LAMPHOLDER
	2
	500
	1,000

	11
	5W LED BULB
	2
	1,000
	2,000

	12
	4MM DC CABLE
	4 length
	500
	2,000

	13
	2.5MM AC CABLE
	5 length
	500
	2,500

	14
	1.5MM AC CABLE
	6 length
	300
	1,800

	15
	TRUNK PIPE
	1
	2,000
	2,000

	16
	AC PLUG
	1
	500
	500

	17
	BLACK SCREW
	1 packet
	500
	500
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	TOTAL AMOUNT
	-
	-
	498, 300
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