
GREEN HYDROGEN PRODUCTION UNIT VIA 
ELECTROLYZER FOR INDUSTRIAL APPLICATIONS

•  PROBLEM: Conventional hydrogen production 
relies heavily on fossil fuels and centralized 
infrastructure, limiting its sustainability and 
accessibility, especially in off-grid or resource-
constrained regions.

1 . Total prototype cost ≤ 6,000 SAR
2. Must be completed within 3 months
3. Input water conductivity < 5 µS/cm
4. Total system area ≤ 6 m²
5. Blades must withstand wind up to 100 km/h
6. H₂ storage must meet ISO 19880 standards
7. Fully automated energy switching required
8. Wind + solar must supply ≥ 200 W combined
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PROJECT OVERVIEW : 

•  Solution: A compact, off-grid unit powered 
by wind and solar that integrates water 
purification, PEM electrolysis, energy 
management, and modular hydrogen storage—
all within a 6 m² footprint.

SPECIFICATIONS & CONSTRAINTS: 

• CONSTRAINTS :

1 . production rate 30 g/day (Purity ≥ 99.999%) 
2 . Solar: 50 W | Wind: 100 W @ 10 m/s
3 . Operates from -10°C to 50°C, wind ≤ 100 km/h
4. System area ≤ 6 m² 

5 . Storage capacity ≥ 500 g
6 . 100% automated switching |  Downtime < 1% 
7 . Energy efficiency ≥ 85%.
8 . All components are replaceable within 2 hours.

•Fits within 6 m² footprint

• SPECIFICATIONS :

TESTING & VALIDATION:

• SOLAR PERFORMANCE ANALYSIS :

Solar availability across most months exceeds 
system requirements, supporting stable hydrogen 
production.

• WIND TURBINE PERFORMANCE ANALYSIS :

The VAWT produces up to 50 W at 10 m/s, with 
stable performance validated by CFD and FEA. 
Simulations confirm efficient airflow, lift 
generation, and safe structural behaviour.

PROTOTYPE DEVELOPMENT: 

• MECHANICAL STRESS TESTING:

• HYDROGEN PRODUCTION FLOW:

WORKFLOW OVERVIEW: 

CONCLUSION & RECOMMENDATION: 

The system met all performance goals within 
footprint, cost, and efficiency limits. Future 
improvements may include real-time monitoring, 
enhanced modularity.

• FINAL PROTOTYPE :

• CONCEPT DESIGN :

• ARDUINO-BASED HYBRID SOURCE MANAGER:
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