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» Problem Statement: Traditional emergency lighting . Charge SineWave Load:
systems rely on fossil fuels or unstable power grids, System o i O {5533?_?;"5) i (O il - This project successfully demonstrates the development of
causing environmental harm and risking failure during an efficient, environmentally friendly emergency lighting
outages. There Is a growing need for a clean, reliable, and L system by integrating solar energy and hydrogen fuel cells.
cost-effective solution. Integrating solar panels and \L ”iﬁht“mﬂﬂ The system addresses the growing demand for sustainable
hydrogen fuel cells can provide sustainable backup ; energy solutions by providing a reliable, clean, and cost-
power, supporting goals of Saudi Vision 2030 and effective alternative to traditional power sources. It aligns
reducing reliance on non-renewable energy. »| Electrolyzer | H2 »| Compressor - St{:‘_ige b with global sustainability goals, such as reducing carbon

emissions and dependency on fossil fuels. Future

* Project Objective: This project aims to Integrate a | Improvements can focus on enhancing system efficiency,
standalone solar system with hydrogen fuel cell battery Water Tank N REE scalability, and broader applications In various emergency
storage to supply emergency lighting during electricity e scenarios.
outages. It focuses on creating a reliable, efficient, and
scalable green energy source, while ensuring high output,
safety, ease of use, and affordability.

Calculations Testing / Validation

Constrains:
1. Safety: Hydrogen is a flammable compound, that is

Recommendations

why we need a special lab to deal with i1t and Load: Emergency Lights: sinelave DO/AC Inverter:
temperature ranges from -10 to 40. PL=FP=9W S Metric ideal | Tested
2. Economical: The system should be cost effective. For  have chosen parallel connection: s input value value
prototype: Cost < 6000 SAR. =Bt P TV 00824 | s oo a5 55 pncy et s Future improvements to this model could include
3. Environmental: This project must use Unlike in series which would require up to P = Ly Output voltage from the hydrogen fuel |, 9.3 automating the system. For instance, automating the
- . . - 12V k y
enVIronmentaIIy frlendly materlals, with at least 80% 36 W, Its Output: stac hydrogen Storage valve to initiate the Process at mght and
of the materials being eco-friendly. s eomecton e soemerduete ) A optimizing the solar panel tilt to maximize energy capture
Soecifications: Fro——— :;pﬂ; Number of Hydrogen cells 12 12 from the sun.
=PecITcations.
1. Output voltage from the hydrogen fuel stack:12 e ot i e ottt e, | B = 200W o it ot opratons
vols A Amountof H2O inthe input | 855 | 85.5
2. Number of hydrogen cells: 12 E " “iz‘:’" The Electrolyzer requires: P | |
3. Amount of H:O in the input: 85.5 mL oo » Vi =12 Ve
4. Electrolysis efficiency: 52% effcenyof Sl Pones and to manage power fow et —— e N Acknowledgements
5. Hydrogen fuel cell efficiency: 60% urno dayame andignime chose the maximum due tolosses Electrolysis Efficiency 22 22
6. Solar panel volt output: 12 volts
7 Solar ganel watt oufput: 200 watts | | N We would like to express our sincere gratitude to our project
8. Light luminosity: 800 lumens Electrolysis Reaction: hydrogen fuel cell Efficiency 60% 60% advisor DR,Uthman Barodi for his invaluable guidance,
support, and encouragement throughout this project. His
2H,0(1)—2H5(8) +0x(8) expertise and insights have been instrumental in the
9.5 grams Solar panel volt output 12 18 successful completion of this work. We also extend our
Moles of />= = =—"= = 4.7 moles of H, heartfelt thanks to KFUPM University for providing the
resources, facilities, and a supportive learning environment
Mass of H,0 =4.75 mol x 18- = 85.5 grams of water Solar panel Watt output 200 200 that made this project possible. The university's commitment
mol to academic excellence and innovation has greatly
, contributed to our growth and the success of this endeavor.
Light luminosity 800 800
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