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Solution Overview 
 
This proposal focuses on using the Melvin Engine to meet the solution requirements for a 
Stirling engine capable of supporting agricultural pumping operations while integrating with 
sand battery heat storage. The Melvin Engine is a compact, external combustion Stirling engine 
designed to generate 1.5kW of power at a temperature differential of 600°F (~316°C), making it 
suitable for the specified hot side temperature range of 300-400°C and cold side of 20-40°C. By 
deploying four to six Melvin Engines, the system can achieve the required 6-8kW power output 
for sustained operations. 
 
One of the key advantages of this approach is cost-effectiveness. The Melvin Engine retails at 
$1,800 per unit, meaning four to six units would cost between $7,200 and $10,800. While this 
exceeds the requirement of $4,000 per unit, it remains a relatively affordable solution compared 
to other commercial Stirling engines in this power range. Sefton Motors, the manufacturer, has 
designed the engine with durability and reliability in mind, ensuring low maintenance and 
long-term performance in off-grid settings. 
 
The Melvin is well-suited for agricultural pumping applications, as its mechanical output can be 
directly coupled with a pump system to deliver the required 2-5 bars of pressure at the surface 
level. Its adaptability also extends to sand battery heat storage systems, which can provide a 
stable and renewable heat source to drive the engine efficiently. This makes it an excellent choice 
for operational field tests, as the engine can integrate with thermal storage and renewable heat 
sources without extensive modifications. 
 
Compared to larger Stirling engines, which require complex control systems to regulate excess 
power, the modular approach using multiple Melvin units provides greater flexibility. Power 
output can be scaled incrementally by adding or removing units as needed, ensuring that energy 
generation precisely matches operational demand. The engine’s lightweight design and compact 
size facilitate straightforward installation, further enhancing its practicality for agricultural and 
field applications. 
 
Solution Feasibility 
 
The feasibility of this solution is supported by the proven performance of the Melvin Engine, 
which has been developed as a commercially available Stirling engine capable of converting heat 
into mechanical power efficiently. Stirling engines have long been used in applications requiring 



reliable, low-maintenance external combustion solutions, making them well-suited for 
agricultural and remote operations. Additionally, the modular approach of using multiple Melvin 
units aligns with real-world precedents where distributed, smaller-scale engines have been 
successfully deployed in off-grid settings. 
 
Further feasibility validation can be achieved through prototype testing and operational field 
trials. The integration with sand battery thermal storage has conceptual support from ongoing 
research into heat battery technologies, which have been demonstrated to provide stable thermal 
energy for extended durations. Engineering studies and controlled testing will confirm the 
optimal configurations for coupling the Melvin Engines with sand battery systems and 
agricultural pumping infrastructure. 
 
Solution Risks 
 
Potential risks include performance variability due to environmental conditions, such as 
fluctuations in ambient temperature affecting the engine’s thermal efficiency. Additionally, 
long-term durability testing in agricultural environments is necessary to assess maintenance 
requirements and mechanical wear. Another risk is the scalability of the solution—while 
modularity offers flexibility, managing multiple smaller engines introduces potential 
complexities in synchronization and operational efficiency. 
 
To mitigate these risks, thorough prototype testing and staged field deployments should be 
conducted to gather data on engine reliability and efficiency under real-world conditions. A 
structured maintenance protocol should also be developed to ensure continued operation and 
rapid replacement of any underperforming units. 
 
Timeline, Capability, and Costs 
 
The proposed solution requires a structured approach to procurement, logistics, testing, and 
deployment. The timeline has been refined to include delivery to Irbil, Iraq, ensuring all 
logistical steps are accounted for. 
 
Weeks 1-4: Procurement phase begins with the purchase of Melvin Engines and required 
components. Shipping arrangements are made, including customs clearance and export 
documentation. 
Weeks 5-8: International freight and customs processing. Air or sea shipping routes to Iraq are 
coordinated, followed by ground transportation to Irbil. 
Weeks 9-12: Receipt and inspection of equipment in Irbil. System assembly and preliminary 
setup in a controlled environment for initial operational testing. 



Weeks 13-16: Field deployment and installation at the agricultural site. Integration with sand 
battery heat storage and pumping systems. 
Weeks 17-20: Performance monitoring and optimization, addressing any mechanical or 
operational issues. 
Weeks 21-24: Final evaluation, data collection, and reporting on system performance and 
scalability. 
 
Estimated costs include purchasing Melvin Engines, thermal storage materials, and pumping 
system components, along with engineering and labor expenses for system design and field 
testing. With unit costs between $7,200 and $10,800 for four to six engines, total project 
expenses—including integration, testing, shipping, and deployment—are expected to range 
between $50,000 and $100,000, depending on site-specific factors and required modifications. 
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