
Technical Scalability Report: The Oasis Machine (500 
GPD) 
This report outlines the engineering requirements, energy physics, and financial considerations 
for scaling "The Oasis Machine" from a prototype to an industrial-strength utility capable of 
producing 500 gallons per day (GPD). 

1. Energy & Water Production Physics 

Producing water from the atmosphere (AWG) is an energy-intensive process that requires 
consistent power to maintain condensation cycles. 

●​ Daily Energy Load: At an average humidity of 50-60%, the system requires 1.2 to 1.5 
kWh per gallon. For a 500-gallon yield, the total daily requirement is 700 kWh (500 
\text{ gal} \times 1.4 \text{ kWh/gal}). 

●​ Power Draw: To maintain this production over a 24-hour cycle, the system requires a 
constant continuous draw of approximately 29.2 kW. 

2. Solar Harvesting Infrastructure 

To ensure the system remains "perpetual" and has a surplus for storage, the solar array must be 
over-provisioned to account for inverter losses (roughly 20%) and weather fluctuations. 

●​ Total Daily Harvest Goal: 1,000 kWh/day. 
●​ Solar Array Rating: Based on 5 Peak Sun Hours (PSH), a 200 kW solar array is 

required (1,000 \text{ kWh} \div 5 \text{ PSH}). 
●​ Physical Footprint: The array itself requires 10,000 to 12,000 square feet. However, 

when accounting for row spacing to prevent shading and allow maintenance, the 
required land increases to 22,000–30,000 sq. ft. (approximately 0.5 to 0.75 acres). 

3. The Hydrogen "Perpetual" Loop 

A surplus of 300 kWh per day is diverted into a hydrogen storage system. This acts as a 
long-term "energy bank" to provide power during extended periods of low sunlight. 

●​ Production Rate: Using a PEM electrolyzer (50 kWh per 1 kg of H_2), the system 
produces 6 kg of hydrogen per day. 

●​ Resource Consumption: Producing this fuel consumes roughly 54 liters (14 
gallons) of the water generated by the machine daily. 

●​ Recovery Efficiency: Through a 30 kW Fuel Cell with a 40% round-trip efficiency, the 
300 units of stored energy provide 120 units of "rescue power"—enough to maintain 
filtration and sensors through the night. 



4. Component & Cost Breakdown 

Scaling to this level requires a transition from hobbyist charge controllers to Industrial 
Microgrid Controllers that use AI to predict weather patterns and prioritize energy loads. 

Component Scale for 500 GPD Estimated Industrial 
Cost 

Solar Array 200 kW (~500 panels) $150,000 – $200,000 

AWG Unit Industrial Unit (e.g., Watergen 
Gen-L) 

$60,000 – $100,000 

Battery Bank 500 kWh LiFePO4 
(Containerized) 

$150,000 – $250,000 

Hydrogen 
System 

50 kW Electrolyzer / 30 kW Fuel 
Cell 

$90,000 – $150,000 

Total Project Industrial Microgrid $450,000 – $700,000 

5. Deployment Considerations 

●​ Containerization: To simplify deployment, industrial AWG units and battery banks are 
often pre-installed in 20-foot ISO shipping containers. 

●​ Safety Buffers: Hydrogen storage tanks require a 20-foot clear zone from electrical 
equipment and occupied buildings for fire safety. 

●​ Layout Optimization: A central equipment hub surrounded by the solar array is 
recommended to minimize energy loss from heavy-gauge copper wiring. 

Sources: [1] ysgsolar.com [2] quora.com [3] aldelanosolarsolutions.com [4] 
hydrogen.energy.gov [5] uswatersystems.com [6] encyclopedia.pub 
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