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Abstract- — Agriculture plays a vital role in the economy, and efficient farming techniques are essential for increasing crop 

productivity. Fertilizer application is one of the most important processes in agriculture, but traditional methods of applying 

fertilizers are time-consuming, labor-intensive, and often result in uneven distribution. To overcome these problems, a solar-

powered fertilizer spraying machine is developed in this project. The main objective of this project is to design and fabricate a 

cost-effective, eco-friendly, and efficient fertilizer spraying system that reduces manual effort and ensures uniform spraying. The 

machine consists of a solar panel, battery, solar charge controller, water motor pump, storage tank, nozzle, flow pipes, and a 

four-wheel frame. The solar panel converts sunlight into electrical energy, which is stored in the battery and used to operate the 

motor pump. The pump creates pressure to spray the fertilizer solution through the nozzle in the form of fine droplets. The 

system provides several advantages such as reduced labor, time saving, uniform distribution of fertilizers, and low operating cost 

due to the use of solar energy. The four-wheel structure makes the machine portable and easy to operate in agricultural fields. It 

is especially useful for small and medium-scale farmers. This project demonstrates the effective use of renewable energy in 

agriculture and contributes to sustainable farming practices. The developed machine is simple in design, economical, and capable 

of improving overall agricultural efficiency and productivity. 
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 I. CHAPTER 1 

INTRODUCTION 
 

1.1 Introduction 

 

Agriculture is considered the backbone of the Indian economy. 

A large portion of the population depends directly or indirectly 

on farming for their livelihood. It not only provides food for the 

growing population but also supplies raw materials to various 

industries such as textiles, food processing, and 

pharmaceuticals. With the increasing population, the demand 

for food is rising rapidly, and therefore, improving agricultural 

productivity has become very important. 

 

One of the key factors responsible for increasing crop 

production is the proper use of fertilizers. Fertilizers are 

chemical or organic substances that provide essential nutrients 

to plants. The major nutrients required by crops are nitrogen 

(N), phosphorus (P), and potassium (K), commonly known as 

NPK. These nutrients help in plant growth, root development, 

flowering, and fruiting. Without adequate fertilization, crops 

may suffer from nutrient deficiency, resulting in poor growth 

and low yield. 

 
 

Traditionally, fertilizers are applied manually by farmers using 

their hands. In this method, fertilizers are either spread over the 

field or applied near the roots of plants. Although this method 

is simple and does not require any special equipment, it has 

several disadvantages. Manual application leads to uneven 

distribution of fertilizers, which means some plants receive 

more nutrients while others receive less. This imbalance affects 

crop growth and reduces overall productivity. In addition, 

manual spreading is time-consuming, labor-intensive, and 

physically tiring. 
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In recent years, with the advancement of technology, modern 

agricultural tools and machines have been developed to 

improve efficiency and reduce human effort. One such 

important innovation is the fertilizer spraying machine. This 

machine is designed to spray liquid fertilizers uniformly over 

crops in the form of fine droplets. It ensures that every plant 

receives an equal amount of nutrients, leading to better growth 

and higher yield. 

 

 
 

The fertilizer spraying machine plays a crucial role in modern 

farming. It helps in saving time, reducing labor cost, and 

improving the efficiency of fertilizer application. It is 

especially useful for farmers who have large agricultural fields, 

where manual methods are not practical. Moreover, it reduces 

wastage of fertilizers, which ultimately lowers the cost of 

production. 

 

This project focuses on the design and development of a 

fertilizer spraying machine using simple and easily available 

components. The aim is to create a machine that is affordable, 

easy to operate, and suitable for small and medium-scale 

farmers. By adopting such machines, farmers can improve their 

productivity and contribute to the overall development of the 

agricultural sector. 

 

 
1.2 What Is Fertilizer Spraying Machine 
 

A fertilizer spraying machine is a mechanical or electro-

mechanical device used to apply liquid fertilizers to crops in the 

form of a spray. The machine works by converting the liquid 

fertilizer into fine droplets and distributing them evenly over 

the plants. This ensures uniform application and better 

absorption of nutrients by the crops. 

 

The machine mainly consists of several important components 

such as a tank, pump, nozzle, pipes, valves, and a supporting 

frame. The fertilizer solution is stored in the tank, and the pump 

is used to generate pressure. Due to this pressure, the liquid 

flows through pipes and reaches the nozzle, where it is 

converted into a fine spray. The nozzle plays a very important 

role as it determines the spray pattern, droplet size, and 

coverage area. 

 

Fertilizer spraying machines are available in different types 

depending on their design, capacity, and method of operation. 

Some of the commonly used types are: 

 

 

1.3 Need of this System 

 

n traditional agricultural practices, fertilizers are applied 

manually, which creates several challenges for farmers. As the 

size of agricultural land increases, manual methods become 

inefficient and impractical. Therefore, there is a strong need for 

a system that can improve the process of fertilizer application. 

One of the major problems with manual application is the 

requirement of labor. Farming activities already require a 

significant amount of manpower, and finding labor during peak 

seasons can be difficult and expensive. A fertilizer spraying 

machine reduces the dependency on labor by automating the 

spraying process. 

 

Another important issue is time consumption. Manual 

spreading of fertilizers takes a lot of time, especially for large 

fields. Delays in fertilizer application can affect crop growth 

and yield. The spraying machine helps in completing the task 

quickly and efficiently, saving valuable time for farmers. 

  

Uniform distribution of fertilizer is also a major concern. In 

manual methods, it is difficult to maintain consistency, leading 

to uneven application. Some areas may receive excess fertilizer, 

while others may receive insufficient amounts. This imbalance 

can harm crop growth and reduce productivity. The spraying 

machine ensures even distribution, which is essential for 

healthy crop development. 

Wastage of fertilizers is another problem associated with 

traditional methods. Overuse of fertilizers not only increases 

cost but also affects soil health and the environment. The 
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spraying machine helps in controlling the amount of fertilizer 

used, thereby reducing wastage and promoting sustainable 

farming. 

 

Additionally, modern agriculture requires precision and 

efficiency. Farmers are now focusing on improving yield while 

minimizing input costs. The fertilizer spraying machine plays a 

crucial role in achieving this goal by providing accurate and 

efficient fertilizer application. 

 

1.4. Objective of the Project 

 

The main objective of this project is to design and develop a 

fertilizer spraying machine that is efficient, economical, and 

easy to use. The machine should be capable of providing 

uniform spraying of fertilizers and reducing the manual effort 

required in farming. 

 

The specific objectives of this project are as follows: 

 

 To design a simple and practical machine that can be easily 

used by farmers without requiring special skills. The 

machine should be user-friendly and easy to operate. 

 To reduce the physical effort involved in fertilizer 

application. Manual methods are tiring and time-

consuming, and this machine aims to minimize human 

labor. 

 To ensure uniform distribution of fertilizers over the crops. 

Proper distribution is essential for balanced growth and 

higher yield. 

 To reduce wastage of fertilizers by controlling the flow and 

spray pattern. This will help in lowering the cost of farming 

and protecting the environment. 

 To develop a cost-effective solution that can be afforded 

by small and medium-scale farmers. The machine should 

be made using simple and easily available materials. 

 To improve the overall efficiency of agricultural operations 

by saving time and increasing productivity. 

  

II. CHAPTER 2 

LITURATURE REVIEW 
 

2.1. Liturature Review 

The study of fertilizer spraying machines shows that agriculture 

has evolved significantly from traditional methods to modern 

mechanized systems in order to improve efficiency and 

productivity. In earlier times, farmers used manual methods 

such as hand spreading of fertilizers, which were simple and 

low-cost but resulted in uneven distribution, high labor 

requirement, and significant wastage of fertilizers. To 

overcome these limitations, basic tools like hand sprayers and 

watering cans were introduced, which slightly improved 

application but were still inefficient for large-scale farming. 

With technological advancement, various types of spraying 

machines were developed, including manual sprayers, 

knapsack sprayers, battery-operated sprayers, motorized 

sprayers, and tractor-mounted sprayers. Manual and knapsack 

sprayers provided portability and ease of use but required 

continuous physical effort, whereas battery-operated sprayers 

reduced human effort and increased efficiency but depended on 

battery life and required regular charging. 

 

 
 

Motorized sprayers, powered by petrol or diesel engines, 

offered higher pressure and faster coverage, making them 

suitable for large farms, but they increased operational costs 

and required maintenance. Tractor-mounted sprayers further 

enhanced efficiency by covering large agricultural areas in a 

shorter time; however, they are expensive and not suitable for 

small farmers. In recent years, modern technologies such as 

solar-powered sprayers, automated spraying systems, and 

drone-based fertilizer application have been introduced, aiming 

to improve precision, reduce labor, and minimize 

environmental impact. Despite these advancements, existing 

systems still face several challenges such as high cost, 

dependence on fuel or electricity, maintenance issues, and 

limited accessibility for small and medium-scale farmers. 

Therefore, there is a continuous need to develop a fertilizer 

spraying machine that is cost-effective, easy to operate, 

efficient, and capable of providing uniform distribution of 

fertilizers. The present project focuses on addressing these 

issues by designing a simple and practical fertilizer spraying 

machine that can be widely used by farmers to improve 

agricultural productivity and reduce manual effort. 
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2.2. Current System Flaws 

 

In present agricultural practices, various types of fertilizer 

spraying systems are used such as manual sprayers, knapsack 

sprayers, battery-operated sprayers, and tractor-mounted 

sprayers. Although these systems have improved farming 

operations to some extent, they still suffer from several 

drawbacks and limitations. 

 

One of the major flaws in existing systems is the high 

dependency on manual labor. Manual and knapsack sprayers 

require continuous human effort to operate the pump, which 

leads to fatigue and reduces efficiency over time. This makes 

them unsuitable for large agricultural fields where long 

working hours are required. 

 

Another significant problem is the lack of uniform spraying. In 

many traditional and low-cost sprayers, the pressure is not 

maintained consistently, resulting in uneven distribution of 

fertilizer. This leads to over-application in some areas and 

under-application in others, which negatively affects crop 

growth and reduces yield. 

 

Battery-operated sprayers, although more efficient than manual 

ones, have limitations related to battery life. They require 

frequent charging, and in rural areas where electricity supply is 

unreliable, this becomes a major issue. If the battery gets 

discharged during operation, the work gets interrupted, causing 

delays and inefficiency. 

 

Motorized and tractor-mounted sprayers are capable of 

covering large areas quickly, but they are expensive and not 

affordable for small and medium-scale farmers. In addition, 

these machines require fuel, which increases operating costs 

and contributes to environmental pollution. 

 

Another drawback of existing systems is poor portability and 

handling. Many machines are either too heavy to carry or 

difficult to move in uneven agricultural fields. This creates 

inconvenience for farmers and reduces the practicality of the 

equipment. 

  

Maintenance is also a concern in current systems. Pumps, 

nozzles, and pipes often require regular cleaning and repair. 

Blockage in nozzles and leakage in pipes can affect the 

performance of the machine and lead to wastage of fertilizer. 

Furthermore, most conventional systems do not utilize 

renewable energy sources, which increases dependency on 

electricity or fuel. This not only raises operational costs but also 

makes the system less sustainable. 

 

Due to these limitations, there is a need for an improved 

fertilizer spraying system that is efficient, cost-effective, easy 

to operate, and environmentally friendly. The proposed project 

overcomes these drawbacks by using a solar-powered system 

with a storage tank, battery, solar panel, water motor pump, 

nozzle, flow pipes, and a solar charge controller, all mounted 

on a four-wheel structure for better mobility and performance. 

 

 
 

 

2.3. Problem Statement 

 

Agriculture is one of the most important sectors in India, but it 

still faces many challenges due to the use of traditional farming 

methods. One of the major problems faced by farmers is the 

inefficient application of fertilizers. In most rural areas, 

fertilizers are still applied manually by hand, which is a time-

consuming and labor-intensive process. This method requires a 
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large number of workers, and during peak agricultural seasons, 

there is often a shortage of labor, which increases the cost of 

farming and delays important agricultural operations. 

 

Another major issue associated with manual fertilizer 

application is the lack of uniformity. Since fertilizers are spread 

by hand, it is very difficult to ensure equal distribution across 

the entire field. As a result, some areas receive excess fertilizer 

while others receive insufficient amounts. This uneven 

distribution leads to poor crop growth, reduced yield, and 

wastage of resources. Overuse of fertilizers in certain areas can 

also damage crops and affect soil health, while underuse can 

lead to nutrient deficiency in plants. 

 

In addition to this, manual methods are physically demanding 

and can cause fatigue among farmers. Continuous exposure to 

fertilizers without proper safety measures may also lead to 

health problems such as skin irritation and respiratory issues. 

Furthermore, traditional methods are not suitable for large 

agricultural fields, as they require more time and effort, making 

them inefficient and impractical for modern farming needs. 

 

Although various types of fertilizer spraying machines are 

available in the market, they also have certain limitations. 

Advanced machines such as motorized and tractor-mounted 

sprayers are expensive and not affordable for small and 

medium-scale farmers. Battery-operated sprayers, while 

reducing manual effort, depend on battery life and require 

frequent charging, which can be inconvenient in areas with 

limited electricity supply. Maintenance and repair of these 

machines can also be difficult and costly. 

 

Considering all these challenges, it becomes necessary to 

develop a fertilizer spraying machine that is simple, cost-

effective, easy to operate, and suitable for farmers of all scales. 

The machine should ensure uniform distribution of fertilizers, 

reduce labor requirements, save time, and minimize wastage. 

This project aims to address these problems by designing and 

developing an efficient fertilizer spraying machine that can 

improve agricultural productivity and support modern farming 

practices. 

  

III. CHAPTER 3 

SCOPE AND SUPPORT 
 

3.1. Scope of Project 

 

The scope of this project is focused on developing an efficient, 

eco-friendly, and cost-effective fertilizer spraying machine that 

can be widely used in modern agriculture. With the increasing 

demand for higher crop production and the need to reduce 

manual labor, this project provides a practical solution by using 

renewable energy and simple mechanical components. 

 

The proposed system uses a solar panel, battery, water motor 

pump, storage tank, nozzle, flow pipes, and solar charge 

controller, all mounted on a four-wheel structure. This design 

makes the system portable, easy to operate, and suitable for 

different types of agricultural fields. The use of solar energy 

reduces dependency on electricity and fuel, making the system 

highly beneficial for rural areas where power supply is limited. 

 

One of the major scopes of this project is its application in small 

and medium-scale farming. Many farmers cannot afford 

expensive tractor-mounted or motorized sprayers. This project 

provides an affordable alternative that delivers good 

performance without high cost. It helps farmers save money 

while improving efficiency. 

 

Another important scope is the use of renewable energy. The 

integration of a solar panel makes the system environmentally 

friendly and sustainable. It reduces pollution and operating 

costs by eliminating the need for fuel. The battery stores energy, 

allowing the machine to operate even when sunlight is not 

available, which increases its reliability. 

 

The four-wheel arrangement of the machine improves mobility 

and stability. Unlike traditional sprayers that need to be carried 

on the back, this system can be easily moved across the field 

with less effort. This reduces physical strain on farmers and 

makes the machine more comfortable to use for long durations. 

  

The project also has scope for multi-purpose applications. 

Although it is designed for fertilizer spraying, it can also be 

used for spraying pesticides, herbicides, and water. This 

increases its usefulness and makes it a versatile agricultural 

tool. 

 

In addition, the system can be further improved in the future. 

Advanced features such as automatic control, sensors, and 

adjustable nozzles can be added to enhance performance. The 

machine can also be upgraded with smart technologies like IoT 

for monitoring and control. 

 

The project also contributes to sustainable agriculture by 

reducing wastage of fertilizers and ensuring uniform 

distribution. Proper spraying improves crop growth and 

increases yield, which ultimately benefits farmers 

economically. 
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Furthermore, this system is easy to maintain and repair because 

it uses simple components. Farmers can operate and maintain 

the machine without requiring special technical knowledge, 

which increases its practicality. 

 

In conclusion, the scope of this project is very wide as it 

provides an affordable, efficient, portable, and eco-friendly 

solution for fertilizer spraying. It is suitable for present 

agricultural needs and also has the potential for future 

improvements, making it a valuable contribution to modern 

farming. 

  

3.2 Government and Policy Support 

 

The Government of India plays an important role in promoting 

the use of modern agricultural equipment and technologies to 

improve farming efficiency and productivity. With the 

increasing demand for food production and the need to support 

farmers, various policies and schemes have been introduced to 

encourage the adoption of advanced tools such as fertilizer 

spraying machines. These initiatives aim to reduce the burden 

on farmers, increase crop yield, and promote sustainable 

agricultural practices. 

 

One of the major supports provided by the government is 

financial assistance and subsidies on agricultural equipment. 

Farmers can purchase modern tools like sprayers, pumps, and 

solar-powered devices at reduced costs under different 

schemes. This helps small and marginal farmers, who may not 

have sufficient financial resources, to adopt improved 

technologies. Subsidies are often provided through state 

agriculture departments and agricultural development 

programs. 

 

The government has also introduced schemes such as the 

Pradhan Mantri Kisan Samman Nidhi (PM-KISAN), which 

provides direct financial support to farmers. This financial 

assistance can be used by farmers to invest in better farming 

equipment, including fertilizer spraying machines, thereby 

improving their agricultural practices. 

 

Another important initiative is the Pradhan Mantri Krishi 

Sinchai Yojana (PMKSY), which focuses on improving 

irrigation facilities and efficient use of water. Although 

primarily related to irrigation, this scheme indirectly supports 

the use of spraying systems by promoting efficient resource 

utilization in agriculture. 

 

The government also promotes farm mechanization through 

schemes like the Sub-Mission on Agricultural Mechanization 

(SMAM). Under this scheme, farmers are encouraged to use 

modern machinery by providing subsidies and technical 

support. Fertilizer sprayers, pumps, and other related 

equipment are included in this program, making them more 

accessible to farmers. 

  

In addition to financial support, the government provides 

training and awareness programs for farmers. Agricultural 

officers and experts conduct workshops and demonstrations to 

educate farmers about the proper use of modern equipment. 

These programs help farmers understand the benefits of 

fertilizer spraying machines and how to operate them 

effectively. 

 

The promotion of renewable energy in agriculture is another 

important policy focus. The government encourages the use of 

solar-powered equipment through schemes like the Kisan Urja 

Suraksha evam Utthaan Mahabhiyan (PM-KUSUM). This 

scheme supports the installation of solar panels for agricultural 

use, which directly benefits projects like solar fertilizer 

spraying machines. It reduces dependency on electricity and 

fuel, lowers operating costs, and promotes environmentally 

friendly farming. 

 

Furthermore, the government is also working towards 

sustainable agriculture and environmental protection. Policies 

are designed to reduce excessive use of chemical fertilizers and 

promote efficient application methods. Fertilizer spraying 

machines help in controlled and uniform application, which 

aligns with these policies. 

 

State governments also play a significant role by offering 

additional subsidies and support programs specific to their 

regions. Agricultural universities and research centers 

continuously work on developing improved farming 

technologies and provide technical guidance to farmers. 
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IV. CHAPTER 4 

METHODOLOGY 
 

4.1 Methodology 

 

1. Problem Identification 

Study traditional fertilizer spraying methods 

Identify issues like high labor, uneven spraying, and time 

consumption 

 

2. Objective Definition 

Set goals to develop an efficient, low-cost, and eco-friendly 

system Focus on reducing human effort and improving 

spraying quality 

 

3. Concept Selection 

Choose solar-powered system for operation 

Aim to use renewable energy for better efficiency and 

sustainability 

 

4. Component Selection 

Select main parts such as solar panel, battery, charge controller, 

motor pump, tank, nozzle, and pipes 

Ensure components are easily available and affordable 

 

5. System Design 

Design a strong frame structure 

Mount all components on a four-wheel base for easy movement 

Plan proper arrangement for smooth operation 

 

6. Fabrication and Assembly 

Construct the frame and fix all components Connect electrical 

parts and flow pipes properly Ensure tight connections to avoid 

leakage 

  

7. Working Setup 

Fill the tank with fertilizer solution 

Solar panel generates electricity and charges battery Pump uses 

energy to spray fertilizer through nozzle 

 

8. Testing and Observation 

Check spray pattern and coverage 

Observe flow rate and uniform distribution Identify any faults 

in system 

 

9. Modification and Improvement Fix leakage or blockage 

issues 

Adjust nozzle and flow for better performance 

 

 

10. Final Implementation 

Complete the system after successful testing Ready for 

practical use in agricultural fields 

 

4.2 System Overview 

 

The system is a solar-powered fertilizer spraying machine It 

uses solar panel and battery as the energy source 

Main components include tank, motor pump, nozzle, pipes, and 

charge controller Fertilizer solution is stored in the tank 

Motor pump creates pressure to move liquid through pipes 

Nozzle sprays fertilizer in fine droplets 

All components are mounted on a four-wheel frame for easy 

movement The system ensures uniform spraying with less 

effort 

  

4.3 Working Principle 

 

1. Filling the Tank 

The fertilizer solution is first filled into the storage tank The 

tank stores sufficient liquid for spraying operation 

 

2. Energy Generation 

The solar panel absorbs sunlight 

It converts solar energy into electrical energy 

 

3. Energy Storage 

The generated electricity is stored in the battery 

The solar charge controller regulates charging and protects the 

battery 

 

4. Power Supply to Pump 

The stored energy in the battery is supplied to the water motor 

pump The pump starts operating when switched on 

 

5. Pressure Creation 

The motor pump creates pressure inside the system This 

pressure helps in pushing the liquid forward 

 

6. Flow of Fertilizer 

Fertilizer solution flows from the tank through the flow pipes 

Pipes carry the liquid smoothly to the nozzle 

 

7. Spraying Action 

The nozzle converts the liquid into fine droplets Fertilizer is 

sprayed uniformly over the crops 

 

8. Movement of Machine 

The machine is mounted on four wheels 

It can be easily moved across the field for complete coverage 
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9. Continuous Operation 

As long as battery power is available, spraying continues Solar 

panel helps in recharging the battery during operation 

 

10. Efficient Output 

The system ensures uniform distribution of fertilizer Reduces 

labor, saves time, and improves crop productivity 

  

V. CHAPTER 5 

DESIGN AND ANALYSIS 
 

5.1 Component Description 

 

1. Solar Panel 

 

Converts sunlight into electrical energy Acts as the main power 

source of the system Charges the battery during daytime 

 
 

2. Battery 

 

Stores electrical energy generated by the solar panel Supplies 

power to the motor pump when required Allows operation even 

without sunlight 

 
 

3. Solar Charge Controller 

 

Regulates the charging of the battery Prevents overcharging 

and deep discharge Protects battery and improves its life 

 

 
4. Storage Tank 

 

Stores the fertilizer solution Made of plastic or metal 

Provides continuous supply of liquid for spraying 

 

 
 

5. Water Motor Pump 

Converts electrical energy into mechanical energy Creates 

pressure to push the liquid 

Ensures continuous flow of fertilizer 

 

 
 

6. Nozzle 

Converts liquid into fine spray droplets Controls spray pattern 

and coverage area Ensures uniform distribution of fertilizer 
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7. Flow Pipes 

Connect tank, pump, and nozzle Carry fertilizer solution 

smoothly Usually made of flexible material 

 

 
 

8. Frame (Four-Wheel Structure) Supports all components of 

the system Provides stability and strength Wheels allow easy 

movement in the field. 

 

 
 

5.2 Design Calculations 

 

1. Storage Tank Capacity Number of tanks = 2 

Capacity of each tank = 20 liters 

So, the machine can store 40 liters of fertilizer solution This 

allows longer spraying time without frequent refilling 

 

2. Flow Rate / Spraying Capacity Given flow rate = 9 liters 

per minute 

This indicates the amount of liquid sprayed per minute 

 

3. Time Required to Empty Tank 

So, the full tank can spray for approximately 4 minutes 

continuously 

 

4. Frame Design 

Frame dimensions = 3 ft × 2.5 ft 

Adjustable structure for convenience Frame provides: 

Stability 

Support to components Easy movement with wheels 

 

5. Power Consideration (Basic) Motor pump powered by 

battery Battery charged using solar panel 

Ensures continuous and eco-friendly operation 

 

6. Efficiency Consideration 

High tank capacity → less refilling Good flow rate → faster 

spraying Four-wheel frame → easy mobility Solar system → 

low operating cost 

  

5.3 Time Analysis of Sorting Process 

 

1. Total tank capacity = 40 liters Flow rate = 9 liters/min 

 

2. Time Required to Empty Full Tank Time = Total Volume / 

Flow Rate Time = 40/ 9 

Time = 4 minutes 

 

3. Time Required for One Tank 

Time = Volume of one tank / Flow Rate Time = 40 / 9 

Time = 2 minutes 

 

4. Total Cycle Time 

 

Total Cycle Time = Spraying Time + Refilling Time Total Time 

= 4 + 2 (approx.) 

Total Time = 6 minut 

Total cycle time ≈ 4– 5 minutes 

 

5. Efficiency Calculation Efficiency ∝ Flow Rate / Time 

Higher flow rate → Less time → More efficiency 

  

5.4 Fabrication Cost Analysis 

 

1. Material Cost 
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2. Total Cost Calculation Formula: 

Total Cost = Sum of all component costs Calculation: 

Total Cost = 2000 + 1500 + 700 + 1500 + 160 + 200 + 800 + 

850 

Total Cost = ₹7710 

 

3. Analysis of Cost 

The total fabrication cost of the machine is approximately 

₹7710 The highest cost components are solar panel and battery 

Mechanical parts like frame, tank, and pipes have moderate 

cost Small components like nozzle and pipes are low cost 

  

VI. CHAPTER 6 

RESULTS AND APPLICATION 
 

 

6.1 Applications 

 

 

1. Used for spraying liquid fertilizers uniformly in 

agricultural fields 

2. Helps in providing essential nutrients to crops for better 

growth 

3. Suitable for small, medium, and large-scale farming 

4. Can be used in different types of crops like wheat, rice, 

vegetables, and fruits 

5. Used for spraying pesticides, insecticides, and herbicides 

6. Helps in controlling pests, insects, and weeds effectively 

7. Applicable in gardens, parks, and lawns for maintaining 

greenery 

8. Used by municipal workers for plant care in public areas 

9. Useful in nurseries and greenhouses where controlled 

spraying is required 

10. Ensures proper care of delicate plants 

11. Can be used for watering plants in small agricultural fields 

12. Provides uniform distribution of water 

13. Helpful in organic farming for spraying organic liquid 

fertilizers and bio-solutions  

14. Promotes eco-friendly agricultural practices 

15. Can be used in hilly and uneven agricultural lands 

16. Four-wheel structure makes it easy to move in difficult 

terrains 

17. Reduces the need for manual labor in farming operations 

18. Saves time and increases efficiency 

19. Useful in areas with limited electricity supply due to solar 

operation 

20. Works independently using solar energy 

21. Can be used for research farms and agricultural 

experiments 

22. Helps in controlled and accurate application of liquids 

23. Suitable for educational purposes in engineering and 

agriculture projects 24. Demonstrates use of renewable 

energy in farming 

24. Can be modified for multi-purpose spraying systems 

25. Useful in sanitation and cleaning applications (spraying 

disinfectants) 

  

6.2 Care and Safety 

 

General Safety Measures 

 

Always operate the machine carefully and follow proper 

instructions Do not use the machine without proper knowledge 

or training 

 

Keep the machine away from children 

 

2. Personal Safety 

Wear gloves, mask, and safety glasses while spraying Avoid 

direct contact with fertilizer or chemicals Wash hands and 

exposed skin after use 

 

3. Electrical Safety 

Ensure proper connection of battery and solar panel Do not 

touch electrical parts with wet hands 

Avoid short circuit and loose wiring Check wires and 

connections regularly 

 

4. Solar Panel Care 

Keep the solar panel clean for maximum efficiency Remove 

dust and dirt regularly 

Place the panel in proper sunlight direction 

 

5. Battery Maintenance 

Charge the battery properly using charge controller Avoid 

overcharging and deep discharge 

Check battery condition regularly 

Keep battery in a dry and ventilated place 

 

6. Pump and Nozzle Care 

Clean nozzle after every use to avoid blockage Do not run 

pump without liquid (dry run) Check for leakage in pump and 

pipes 

  

6.3 Conclusion 

 

The fertilizer spraying machine developed in this project 

provides an efficient and practical solution to the problems 

faced in traditional agricultural practices. The use of solar 

energy makes the system eco-friendly, cost-effective, and 

suitable for rural areas where electricity supply is limited. By 



 

 

 

© 2026 IJSRET 
11 

 
 

 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 12, Issue 2, Mar-Apr-2026, ISSN (Online): 2395-566X 

 

 
integrating components such as a solar panel, battery, motor 

pump, storage tank, nozzle, and flow pipes, the system ensures 

smooth and continuous operation. 

 

The machine successfully reduces manual effort and time 

required for fertilizer application. It provides uniform spraying, 

which helps in better absorption of nutrients by crops and 

improves overall productivity. The four-wheel structure 

enhances mobility and makes the machine easy to handle in 

agricultural fields. 

 

The design is simple and uses easily available materials, 

making it affordable for small and medium-scale farmers. The 

system also reduces wastage of fertilizers and supports 

sustainable farming practices. In addition, the machine can be 

used for multiple purposes such as spraying pesticides, 

herbicides, and water, which increases its usefulness. 

 

Overall, this project demonstrates how the use of renewable 

energy and simple engineering concepts can improve 

agricultural efficiency. The fertilizer spraying machine is a 

reliable, economical, and user-friendly solution that can 

contribute to modern farming and help farmers achieve better 

results with less effort. 
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VII. CHAPTER 7 
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7. 1 Constructive Glimpses 
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 7.2 Certificates 
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