CHAPTER FIVE
CONCLUSION AND RECOMMENDATIONS
5.1 	CONCLUSION
	This project successfully designed and implemented a solar-powered system tailored to meet the energy needs of an electronic laboratory. The system comprises four 450W solar panels, a 3.2kVA hybrid inverter, a DC breaker for safety, and a 2kW 28V locally made lithium battery. Each component was carefully selected to ensure compatibility, efficiency, and sustainability.
	Performance evaluation revealed that the solar system provides stable and reliable power during sunlight hours and offers adequate energy storage to sustain laboratory operations during non-sunlight hours. The system was tested under various load conditions and demonstrated high efficiency, minimal voltage drops, and responsive switching between solar and battery inputs.
	In addition to ensuring uninterrupted power supply, the system reduces dependence on the grid and contributes to a cleaner environment by utilizing renewable energy. The design also considers future scalability in case the laboratory’s energy demand increases.
Ultimately, this project aligns with global sustainability goals and offers a replicable solution for similar educational and research-based environments in regions with unreliable grid power.

5.2 	Recommendations
Based on the outcomes of the project, the following recommendations are made:
i. Regular Maintenance Schedule
	It is important to implement periodic maintenance of the solar panels (cleaning dust, checking for loose connections), battery health checks, and firmware updates for the hybrid inverter to maintain system efficiency.
ii. Monitoring System Integration
	Integrating a remote energy monitoring system would provide real-time visibility into system performance, battery status, and load profiles. This will enhance proactive maintenance and energy management.
iii. Expansion for Peak Loads
If future laboratory operations involve heavier equipment, it is recommended to increase the solar panel array (e.g., adding two or more 450W panels) and consider a battery capacity upgrade to maintain autonomy.
iv. Surge Protection and Grounding
While a DC breaker was included, further protective measures such as surge protectors and proper grounding of the system are advised to guard against lightning strikes and power surges.



v. Awareness and Training
Training the laboratory users on basic operational guidelines, safety practices, and system indicators (e.g., inverter status lights, battery levels) will ensure optimal usage and prevent inadvertent damage.
vi. Policy Advocacy
Educational institutions are encouraged to adopt similar solutions and lobby for policies that support renewable energy adoption and investment, especially in laboratories and tech-driven departments.
vii. Documentation and Replication
The project documentation should be shared across departments and other institutions to serve as a reference or template for similar energy needs and installations.
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BILL OF ENGINEERING MEASUREMENT AND EVALUATION

COMPONENT	QUANTITY		UNIT COST (₦)	TOTAL (₦)
450W Solar Panels		4	             110,000	    		440,000
3.2kVA Hybrid Inverter		1	               380,000	   	 380,000
2kW 28V Lithium Battery	1	               500,000	   	 500,000
DC Breaker and Wiring		1 set	                  10,000	     	10,000
				Total					₦1,300,000
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