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Abstract: The population of India is increasing rapidly in order to fulfill their diet & needs, the production 

of foods must be increased. But this must come at affordable to everyone. In India farming is done by 

traditional ways beside that there has been larger development of industry and service sector as compared 

to that of agriculture sector. To mechanization of agriculture in India some equipment has been developed. 

The pesticide sprayer is one among them and it is done by traditional farm workers by carrying backpack 

type sprayer, which requires human effort or by using electric pump. To improve the agriculture system 

and to reduce the human effort and problems associated with the backpack sprayer new equipment is 

fabricated which will be beneficial to farmers. The equipment utilizes renewable energy source (Solar 

energy) which is eco-friendly to function. The solar panel gives out electric supply to system, the radio-

controlled transmitter and receiver minimize drudgery of farmer. Also minimize the wastage of pesticide 

and time. Our contribution on our project is by using eco-friendly reliably available solar energy as a 

main source of energy making this multifunctional sprayer device by advancing the spraying methods 

which make friendly to use and operate which can be useable in different spraying stages of farming as 

per process requirement. It can be operated in small farming land with the standard spacing decreasing 

the labor cost and human effort. 
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I. INTRODUCTION 

   Nowadays, we Insects are largely responsible for the crop destruction. Insecticides or pesticides, a man made or natural 

preparation are used to kill insects or otherwise control their reproduction. These herbicides, pesticides, and fertilizers 

are applied to agricultural crops with the help of a special device known as a "Sprayer," sprayer provides optimum 

performance with minimum efforts. The invention of a sprayer, pesticides, fertilizers, bring revolution in the agriculture 

or horticulture sector especially by the invention of sprayers, enable farmers to obtain maximum agricultural output. They 

are used for garden spraying, weed and pest control, liquid fertilizing and plant leaf polishing. There are many advantages 

of using sprayers such as easy to operate, maintain and handle, it facilitates uniform spread of the chemicals, capable of 

throwing chemicals at the desired level, precision made nozzle tip for adjustable stream and capable of throwing foggy 

spray, light or heavy spray, depending on requirement. Agriculture sector is facing problems with capacity issues, 

shrinking revenues, and labour shortages and increasing consumer demands. Renewable Energy is generally defined as 

energy that comes from long lasting resources. The sun is the most abundant and unlimited source of energy. As solar 

energy is one of the most important non-conventional sources of energy. This energy is environmentally friendly, which 

is mainly free from pollution. Solar energy get from the sun is harvested on the solar panel the panel is made up of 

photovoltaic cells, which converts energy from photon to electric. And these cells are made up of silicon semiconductor. 

Solar panel is used to store electric energy or charge the battery from the solar energy. And the battery charged is used 

to operate DC pump for spraying the pesticides. The prevalence of traditional agriculture equipment intensifies these 

issues. In addition, most formers are desperately seeking different ways to improve the equipment quality while reducing 

the direct overhead costs (labour) and capital. Thus, a significant opportunity rests with understanding the impact of a 

pesticide sprayer in an agriculture field. A pesticide sprayer has to be portable and with an increased tank capacity as 

well as should result in cost reduction, labour and spraying time. In order to reduce these problems, there are number of 
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sprayers introduced in the market but these devices do not meet the above problems or demands of the farmers. The 

conventional sprayer having the difficulties such as it needs lot of effort to push the liver up and down in order to create 

the pressure to spray. Another difficulty of petrol sprayer is to need to purchase the fuel which increases the running cost 

of the sprayer. In order to overcome these difficulties, I have proposed a wheel driven sprayer, it is a portable device and 

no need of any fuel to operate, which is easy to move and sprays the pesticide by moving the wheel. The mechanism 

involved in this sprayer is reciprocating pump, and nozzles which were connected at the front end of the spraying 

equipment. 

 

II. LITERATURE SURVEY 

   Previously, this literature review explains about relevant past research and project development which is used the almost 

similar system for this project. 

1. Shailesh Malonde et al “Design and Development of Multipurpose Pesticides Spraying Machine” IJAEGT 

Volume 04 

   Pesticide spraying is the necessary procedure in cultivation of the crops. The present idea deals with the designing and 

fabricating a pesticide sprayer which will be useful and affordable to the farmers which will assist to increase the 

productivity of crops. Though this project an attempt has been done to improve the method of spraying the pesticide that 

will enhance the productivity and increase the farmer’s income. So we have designed a pesticide spraying machine which 

will not only increase productivity but also will reduce the effort of the farmers. The machine will save the time of the 

farmer as well as efficiency in spraying. This model carries multi nozzle pesticides sprayer pump which will perform 

spraying at maximum rate in minimum time. Constant flow valves can be applied at nozzle to have uniform nozzle 

pressure. 

2. Pandurang Lad et al “Solar Operated Pesticide Sprayer” IJARSE Volume 04 

   A Solar Operated Pesticide Sprayer is a pump running on electricity generated by photovoltaic panels or the thermal 

energy available from collected sunlight as opposed to grid electricity or diesel run water pumps. The operation of solar 

powered pumps is more economical mainly due to the lower operation and maintenance costs and has less environmental 

impact than pumps powered by an internal combustion engine (ICE). Solar pumps are useful where grid electricity is 

unavailable and alternative sources (in particular wind) do not provide sufficient energy. The solar panels make up most 

(up to 80%) of the systems cost. The size of the PV-system is directly dependent on the size of the pump, the amount of 

water that is required and the solar irradiance available. The solar sprayer has many advantages. Besides reducing the 

cost of spraying, there is a saving on fuel/petrol.  

3. Dr. H. Erdal Ozkan et al. 

   The main goal of this study was to design and develop software and hardware for an intelligent sprayer that can control 

variable-rate spray outputs through the nozzles based on availability of a target in sight and density level of the canopy 

sprayed. This has been accomplished to a large degree. However, there is still some ineffectiveness associated with the 

operation of this sprayer that can be addressed by future studies.  

4. C. Umayaal et al.  

   This paper deals with the exposition of how robotics can be applied to various phase of agriculture. One of the most 

important occupations in developing country like India is agriculture. It is very important the efficiency and productivity 

of agriculture by replacing labours with intelligent machine-like robots using latest technologies. The paper proposes a 

new strategy to replace humans in various agricultural operations like detection of presence of pests, spraying of 

pesticides, spraying of fertilizers etc thereby providing safety to the farmers and precision agriculture.  

5. Poratkar et al.  

   The working of this manually operated multi nozzle pesticides sprayer pump is based on the principles of motion 

transmission due to chain and sprocket arrangement and plunger cylinder arrangement. The operator first stand behind 

the trolley. He will grab the handle and lift it and push the trolley forward. As trolley move forward, the wheel rotates in 

counter clockwise direction. As sprocket is mounted on same shaft of wheel, it also rotates in counter clockwise direction. 

This motion is transferred to freewheel via chain drive arrangement. The free-wheel, thus, also starts rotating in counter 
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clockwise direction. As freewheel and big spur gear are mounted on same shaft, it also start rotating in anticlockwise 

direction.  

 

6. A.S. Wankhede et al. 

   The Equipment is especially made to work in row crops such as cotton pulses etc. of an agricultural field. The economic 

condition of farmers and the cost of labor, owing to such conditions, this equipment can find its application. The 

equipment is intended to perform three important operations done in fields, namely, spraying pesticide, spraying herbicide 

and applying urea. All the three operations can be performed simultaneously or individually. Application of urea to the 

crops is not being focused much by various agriculture equipment producing firm and the equipment available are mostly 

suitable for large field which are in hectors. Moreover, whatever methods are available for applying urea results in high 

wastage of urea, we have focused on the same.  

architecture. 

 

III. PROPOSED SYSTEM 

 
Figure 1: Block Diagram 

   Microcontroller is the brain of the desired system. It consists of two sections one is transmitter section and another is 

receiver section. In transmitter section it consists of Bluetooth device whereas Bluetooth, Solar panel, ultrasonic sensor, 

level sensor, LDR and Storage battery which works as input. In receiver section it consists of Microcontroller, LCD, 

L293D Motors driver IC, Relays, Buzzer, Stirrer Motor, Sprinkler motor, Solenoid Valve, DC motor.  

   The sun rays are collected by the solar panel, where it converts solar energy into electrical energy and it is stored in the 

storage battery. We use here automatic solar panel rotation system according to intensity of light to catch maximum solar 

energy. By using Bluetooth, we send instructions/commands to the microcontroller unit. 

   The operation takes place in the microcontroller unit to display commands on LCD display therefore we can operate 

the complete operation such as sprinkler motor, solar movement, mixer, solenoid valve and L293D motors for movement 

of the prototype. 

 

3.1 PIC 18f4520 Microcontroller 

   It is an 8-bit enhanced flash PIC microcontroller that comes with nanoWatt technology and is based on RISC 

architecture. Many electronic applications house this controller and cover wide areas ranging from home appliances, 
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industrial automation, security system and end-user products. This microcontroller has made a renowned place in the 

market and becomes a major concern for university students for designing their projects, setting them free from the use 

of a plethora of components for a specific purpose, as this controller comes with inbuilt peripheral with the ability to 

perform multiple functions on a single chip. 

 Data Memory up to 4k bytesn Data register map - with 12-bit address bus 000-FFF 

 Divided into 256-byte banks 

 There are total of F banks 

 Half of bank 0 and half ofbank 15 form a virtual (oraccess) bank that is accessibleno matter which bank 

isselected – this selection isdone via 8-bit 

 Program memory is 16-bits wide accessed through a separate program data bus and address bus inside the PIC18. 

 Program memory stores the program and also static data in the system. 

 On-chip    External 

 On-chip program memory is either PROM or EEPROM. 

 The PROM version is called OTP (one-time programmable) (PIC18C) The EEPROM version is called Flash 

memory (PIC18F). 

   Maximum size for program memory is 2M n Program memory addresses are 21-bit address starting at location 

0x000000 

 
Figure 2: PIC18f4520 

 

3.2 Bluetooth Module 

   Humidity Bluetooth wireless technology is becoming a popular standard in the communication. it is one of the fastest 

growing fields in the wireless technologies. It is convenient, easy to use and has the bandwidth to meet most of today’s 

demands for mobile and personal communications. Bluetooth technology handles the wireless part of the communication 

channel; it transmits and receives data wirelessly between these devices. It delivers the received data and receives the 

data to be transmitted to and from a host system through a host controller interface (HCI). The most popular host 

controller interface today is either a UART or a USB .Here, I will only focus on the UART interface, it can be easily 

show how a Bluetooth module can be integrated on to a host system through a UART connection and provide the designer 

an optimal solution for Bluetooth enabled systems.         

 
Figure 3: Bluetooth Module 

 

3.3 Ultrasonic Sensor 

   Ultrasonic ranging module HC -SR04 provides 2cm -400cm non-contact measurement function, the ranging accuracy 

can reach to 3mm. The modules include ultrasonic transmitters, receiver and control circuit. The basic principle of 

work:(1) Using IO trigger for at least 10us high level signal. (2) The Module automatically sends eight 40 kHz and detect 

whether there is a pulse signal back. (3) IF the signal back, through high level , time of high output IO duration is the 

time from sending ultrasonic to returning. Test distance = (high level time) * (velocity of sound (340M/S) / 2. 
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Figure 4: Ultrasonic Sensor 

 

3.4 LCD Display 

   LCD (Liquid Crystal Display) screen is an electronic display module and find a wide range of applications. A 16x2 

LCD display is very basic module and is very commonly used in various devices and circuits. These modules are preferred 

over seven segments and other multi segment LEDs. The reasons being: LCDs are economical; easily programmable; 

have no limitation of displaying special & even custom characters (unlike in seven segments), animations and so on. 

   A 16x2 LCD means it can display 16 characters per line and there are 2 such lines. In this LCD each character is 

displayed in 5x7 pixel matrix. This LCD has two registers, namely, Command and Data. The command register stores 

the command instructions given to the LCD. A command is an instruction given to LCD to do a predefined task like 

initializing it, clearing its screen, setting the cursor position, controlling display etc. The data register stores the data to 

be displayed on the LCD. 

 
Figure 5: LCD Display 

 

3.5 Relay Driver Circuit 

   A relay driver circuit is a circuit which can drive, or operate, a relay so that it can function appropriately in a circuit. 

The driven relay can then operate as a switch in the circuit which can open or close, according to the needs of the circuit 

and its operation. Now that we're using a transistor to drive the relay, we can use considerably less power to get the relay 

driven. Because a transistor is an amplifier, we just have to make sure that the base lead gets enough current to cause a 

larger current to flow from the emitter of the transistor to the collector. Once the base receives sufficient power, the 

transistor will conduct from emitter to collector and power the relay.  

 
Figure 6: Relay Driver Circuit 
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   With no voltage or input current applied to the transistor's base lead, the transistor's emitter-to-collector channel is open, 

hence blocking current flow through the relay's coil. However, if sufficient voltage and input current are applied to the 

base lead, the transistor's emitter-to-collector channel will close, allowing current to flow through the relay's coil 

 

3.6 Solenoid Valve 

   Solenoid valve is used as a water controlling valve; it is a simple electromagnetic device that converts electrical energy 

directly into linear mechanical motion. A solenoid valve is the combination of a mechanical valve and basic solenoid. 

So, a solenoid valve has two parts namely electrical solenoid and a mechanical valve. A solenoid valve is an 

electromechanically operated valve. 

 
Figure 7: Solenoid Valve 

 

3.7 L293D Motor Driver IC 

   A motor driver is an integrated circuit chip which is usually used to control motors in autonomous robots. Motor driver 

act as an interface between controller and the motors. The most commonly used motor driver IC’s are from the L293 

series such as L293D, L293NE, etc. These ICs are designed to control 2 DC motors simultaneously. L293D consist of 

two H-bridge. H-bridge is the simplest circuit for controlling a low current rated motor. We will be referring the motor 

driver IC as L293D only. L293D has 16 pins. 

   The L293D is a 16 pin IC, with eight pins, on each side, dedicated to the controlling of a motor. There are 2 INPUT 

pins, 2 OUTPUT pins and 1 ENABLE pin for each motor. L293D consist of two H-bridge. H-bridge is the simplest 

circuit for controlling a low current rated motor. 

 
Figure 8: L293D Motor Driver IC 

 

IV. CONCLUSION 

   It does not compromise the performance of a petrol-based pesticide sprayer. In addition, the model is designed to be 

ecofriendly and lower cost, and thus will prove to be more efficient when compared to petrol-based pesticide sprayer. A 

minor modification to the form factor, the module can be brought out as a commercial product. In order to verify the 

performance, we mounted an attachment on the frame and carried out the testing. We are happy to find that 8Ah battery 

can run the pump for 3 hours; one fully charged battery can be used to spray 2Acres, while 1litre of petrol can cover 

1Acre. Thus, cost of 1litre petrol is Rs.80 and cost for charging the battery is negligible. So, no operating cost is required 

in solar based pesticide sprayer 
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