
49th Series Student Project Programme (SPP): 2025-26  1 

SOLAR OPERATED DRY LEAVES COMPOST MACHINING 
 

Project Reference No.: 49S_BE_1726 
 

College  : Guru Nanak Dev Engineering College, Bidar 
Branch  : Department of Mechanical Engineering 
Guide : Dr. Nagraj R.G 
Student(s) : Mr. Bhosale Chetan Ramrao 
   Mr. Kulkarni Vaibhav Vyankatesh 
   
Keyword:  

Mechanical System, Spring Technique, Evaporation System etc. 

 

Introduction:  

Compost Process  

1. Composting is a centuries-old practice, integral to sustainable agriculture, waste 

management, and soil fertility enhancement around the globe. At its core, composting 

transforms organic material—including plant residues, food waste, and animal 

manures—into a nutrient-rich soil amendment known as compost. The biological 

decomposition of these materials, driven by microorganisms under controlled 

conditions of moisture and aeration, yields a product that dramatically improves soil 

structure, fertility, and crop productivity.  

2. In recent years, growing environmental concern over waste disposal and the adverse 

impacts of open burning have led to renewed interest in localized composting, 

especially in urban and semi-urban settings. Among the various types of organic 

waste, dry leaves, such as those from (Terminalia catappa Linn.), pose unique 

challenges. These leaves, abundant in tropical and subtropical regions, are often 

burned for simple disposal, contributing to pollution and greenhouse gas emissions. 

However, with appropriate composting strategies, dry leaves can be converted into a 

valuable resource, providing essential nutrients to soil and promoting sustainable 

gardening and farming. Characteristics of Leaves and Their Environmental Impact 

The almond tree, widely planted for its shade and edible nuts, generates a substantial 

volume of dry leaf litter due to its deciduous nature. While aesthetically pleasing, the 

shedding of almond leaves can become a source of environmental nuisance in cities, 

towns, and villages. These leaves harbor considerable potential for enriching soils, 

yet their high carbon-to-nitrogen (C:N) ratio significantly slows natural decomposition, 

leading to nutrient lock-up if incorporated directly into soil, and environmental 

problems if burned.  

3. Traditional mulching or direct incorporation of leaves fails to deliver immediate 

benefits due to slow breakdown, whereas burning produces greenhouse gases like 

carbon dioxide and methane-major contributors to global warming, poor air quality, 

and subsequent health issues. Hence, there is an urgent need to address the dual 

challenges of organic waste disposal and soil degradation, making almond leaf 

composting a promising alternative.  

4. The Composting Process: Essential Materials and Mechanization Effective 

composting of dry leaves requires balancing carbon-rich leaf matter with nitrogen-rich 
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amendments, regular mixing, controlled aeration, and sufficient moisture. Integrating 

local resources such as soil (for native microbes), cow urine (as a source of nitrogen 

and microflora), jaggery (providing fermentable sugars for microbial energy), and 

simple mechanized tools aids this process. The use of a provides containment and 

scalability, while exhaust fans ensure active airflow, water pumps regulate moisture, 

and iron rods allow manual mixing and aeration—all elements that transform static 

compost piles into efficient, accelerated systems for leaf breakdown.  

 

Benefits of Leaf Composting  

Almond leaf-based composting confers several agronomic and ecological advantages:  

• It accelerates decomposition, breaking down waxy leaf surfaces and reducing bulk 

and odor.  

• Proper composting destroys weed seeds, pathogens, and phytotoxic 

compounds;Nutrient cycling is optimized, meaning composted leaves provide readily 

available nitrogen, phosphorus, potassium, and trace minerals for plant uptake.  

• Finished compost improves soil physical, chemical, and biological properties, 

supporting healthier crop growth, enhanced water retention, and resilient soil 

microbial communities.  

By shifting from open burning or dumping to composting, communities reduce waste and 

pollution, sequester carbon, and contribute to climate resilience. 

 

Practical Considerations and Challenges  

While the benefits are clear, practical issues—such as slow decomposition rates, odor 

management, and space limitations—still often hinder widespread adoption of leaf 

composting, especially in urban environments. 

Mechanization with s, forced aeration (fans), and regular mixing (iron rod) serves to 

overcome these barriers by maintaining aerobic conditions and evenly distributing moisture 

and nutrients. Moreover, utilizing available livestock resources such as cow urine, and 

locally sourced jaggery, lowers input costs and aligns composting methods with indigenous 

knowledge and sustainable development. 

 

Case Studies and Research Findings  

Research conducted in various regions confirms the efficacy of leaf-based compost in 

boosting soil fertility, structure, and crop yield. For example, application of almond leaf 

compost significantly improved growth parameters in pepper plants, increased soil nutrient 

availability, and raised soil pH (buffering capacity). The composted leaves, particularly when 

blended with animal manures, provided an efficient and eco-friendly alternative to mineral 

fertilizers. 
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Figure No. 1 Compost Process 

Objectives: 

1. To evaluate the effectiveness of dry leaves as a primary carbon source in compost 

production.  

2. To analyze the impact of natural additives such as cow urine and jaggery on the rate 

of decomposition.  

3. To determine the optimal ratio of dry leaves, soil, and organic activators for high-

quality compost.  

4. To study the role of soil as a microbial inoculant in enhancing compost maturity.  

5. To assess the efficiency of mechanical aids like exhaust fans and water pumps in 

maintaining aeration and moisture.  

6. To explore the use of solar panels as a renewable energy source for powering 

composting equipment.  

7. To monitor changes in temperature, pH, and nutrient composition during the 

composting process.  

8. To evaluate the environmental benefits of composting dry leaves compared to open 

burning or landfill disposal.  

9. To develop a sustainable composting model integrating traditional organic methods 

with modern technology.  

10. To promote eco-friendly waste management practices for urban and rural 

communities.  

11. To assess the economic feasibility of solar-assisted composting systems. 

12. To identify the microbial diversity involved in the decomposition of dry leaves. 

13. To produce nutrient-rich compost suitable for agricultural and horticultural 

applications.  

14. To reduce organic waste accumulation and greenhouse gas emissions through 

composting.  

15. To create awareness about sustainable and renewable waste management 

solutions.  

 



49th Series Student Project Programme (SPP): 2025-26  4 

Methodology: 

 

Result and Conclusion:  

Result: 

1. Accelerated Decomposition:  

Mechanized aeration (exhaust fan), regular mixing (iron rod), and controlled moisture 

(water pump) powered by a solar panel yield compost ready in approximately 30–45 

days, much faster than passive composting methods. 

2. High-Quality Compost:  

The finished compost contains a lower C:N ratio, higher cation exchange capacity, 

and increased nutrient content (nitrogen, phosphorus, potassium) compared to hand-

turned or non-aerated piles. The product is dark, crumbly, and odorless, ideal for soil 

amendment.  

3. Sustainability:  

Utilizing a solar panel for powering the system decreases the project’s energy 

footprint and offers a reliable energy source in off-grid locations, enhancing year-

round operation while reducing greenhouse gas emissions.  

4. Process Efficiency:  

Data shows improved temperature regulation, faster breakdown of organic matter, 

and fewer pest issues. The composting process becomes more predictable and 

manageable, supporting scalability from household to small community levels.  

5. Resource Utilization:  

The inclusion of local, biodegradable materials like cow urine and jaggery further 

accelerates microbial growth, enhancing the breakdown of tough leaf matter and 

raising final compost nutritional value. 
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Conclusion: 

1. The dry leaves composting system described here demonstrate an effective, low-

cost, and environmentally sustainable approach to managing organic waste. The 

materials involved—soil, dry leaves, cow urine, jaggery, water, a Compost Chamber, 

exhaust fans, a water pump, an iron rod for mixing, and a solar panel—together form 

a self-sustaining composting unit that efficiently converts biodegradable matter into 

nutrient-rich compost for agricultural or gardening purposes.  

2. The use of dry leaves as the primary raw material is crucial because they are 

abundant and often considered waste, especially during autumn and post-harvest 

seasons. When left unattended, these leaves typically contribute to pollution through 

open burning, which releases harmful greenhouse gases. By channeling them into 

composting, we convert a nuisance into a valuable resource that enhances soil 

fertility and structure.  

3. Soil acts as a microbial inoculant containing beneficial microorganisms that initiate 

and accelerate the decomposition process. The addition of cow urine provides 

nitrogen, an essential element that balances the carbon-rich dry leaves, thus 

maintaining the carbon-to-nitrogen (C:N) ratio necessary for effective composting. 

Jaggery, being an organic sugar, serves as a source of simple carbohydrates to 

energize decomposing microbes, promoting faster breakdown of organic matter.  

4. Water is essential to maintain adequate moisture content (about 50–60%) in the 

compost heap, enabling microbial activity without making it anaerobic. The water 

pump ensures efficient moisture distribution throughout the compost, reducing 

manual labor and maintaining uniform conditions inside the bin. The iron rod 

facilitates regular mixing or turning, which introduces oxygen and prevents foul odors 

or anaerobic zones.  

5. The serves as the main containment structure for the composting process, ideally 

with small vents or perforations for aeration. To aid in temperature and humidity 

control, exhaust fans are included, helping to maintain aerobic conditions and remove 

excess moisture or heat generated by microbial activity. The entire setup becomes 

eco-friendly and energy-efficient through the inclusion of a solar panel, which powers 

the fans and pump sustainably without external electricity.  

6. The end product of this process is a dark, crumbly, and nutrient-rich compost that 

improves soil aeration, enhances moisture retention, and supplies essential nutrients 

like nitrogen, phosphorus, and potassium to plants. This composting method helps 

reduce landfill load, cuts down on open burning, and promotes organic farming 

practices.  

7. In conclusion, the integration of mechanical components such as exhaust fans, solar 

power, and water pumps with traditional composting materials represents an 

innovative and scalable solution for waste management. It reflects the harmony 

between sustainable technology and natural biological processes, creating an eco-

friendly model for urban and rural communities alike. 
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Future Scope:  

1. Composting is easy and natural process that takes remains of plants and your kitchen 

And garden waste and turns it to nutrient rich food which help your plants grow and 

Shine. Apart from that it also enriches your garden soil which fuels plants growth. 

Commonly used for Organic farming, Compost is organic materials that has been 

Collected together and decomposed. The mixture derived from it there after is used 

Primarily as a fertilizer for crops and for land correction.  

2. We can innovate new design such as automatic mixture process using rotating motor and 

Grinder for cutting Leaves in powder particles. 

 


