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AGRICULTURE SPRAYER WITH EMBEDEED SYSTEM USING SOLAR PANEL
ABSTRACT
Agriculture is a profession of many tedious processes and practices, one of which is the spraying of insecticides in the vineyards. A typical vineyard requires extensive spraying every 4-5 days in the summer and every 3-4 days in the rainy season. The conventional methods are: a person carrying a sprayer and manually actuating a lever to generate pressure and pump the pesticide through a tube or a mobile vehicle carrying an inbuilt compressor and sprayer unit which has to be manually driven by a human operator. These methods are fuel consuming and susceptible to human errors. Another major drawback in human operated systems is that the operator is exposed to the harmful chemicals while spraying. Long term exposure, as in this case, can be extremely detrimental to the operator’s health. This is a project which can be viewed as a viable alternate to these methods. The Automatic sprayer is a three wheeled vehicle which sprays pesticide in any given vineyard with almost nil human assistance. The vehicle is powered using an onboard solar powered battery which brings down the running cost. The control of the vehicle is achieved using an inbuilt microcontroller unit which is programmed to respond to the Bluetooth device.
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CHAPTER 1
INTRODUCTION
Agriculture is a profession of many tedious processes and practices, one of which is spraying of insecticides in the vineyards. Sprayers are mechanical devices that are specifically designed to spray liquids quickly and easily. They come in a number of different varieties. In this project we’ll take a look at solar operated mechanical sprayers. A sprayer of this type is a great way to use solar energy. Solar based automatic pesticide sprayer are the ultimate cost effective solution at the locations where spraying is difficult. This automatic solar based pesticide sprayer system uses solar energy as source. Solar energy is first used to charge a storage battery. The solar energy stored in the battery is utilized to operate motor which functions as pump. In this project we are trying to make a prototype model for farmers and cultivators for whom spraying of insecticides is harmful and hazardous. “Energy - demand” is one of the major threads for our country. Finding solutions, to meet the “Energy demand” is the great challenge for Social Scientist, Engineers, Entrepreneurs and Industrialist of our Country. According to them, Applications of Non conventional energy is the only alternate solution for conventional energy demand. Now-a-day energy becomes very popular for all kinds of development activities [1-4]. One of the major area, which finds number of applications are in Agriculture Sectors [5].
1.1DESCRIPTION OF THE PROJECT

	 Spraying of pesticides is an important task in agriculture for  protecting  the  crops  from  insects.  Farmers mainly use hand operated or fuel operated spray pump for this task. This conventional sprayer causes user fatigue  due  to  excessive bulky and heavy construction. This motivated us to design and fabricate a model that is basically trolley based solar sprayer In our design, here we can eliminate the back mounting of sprayer  ergonomically  it  is  not  gud  for  farmers  health  point of  view  during  spraying. in this  way  here  we  can  reduce  the users fatigue level.

1.2Objectives of the project
· Decrease the operational costs by using new mechanisms. 
· Work reliably as under different working condition. 
· Decrease the costs of machine. 
· Decrease labor costs by advancing the spraying methods. 
· Machine should be operated in small farming land with the standard spacing.
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CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM
Hand operated sprayers (backpack with spray pump) Fig.1Hand operated sprayers. Backpack sprayer refitted with a harness so the sprayers can be carried on the operator back. Tank capacity may be large as 20 liters. A hand lever is continuously operated for to maintain the pressure which makes the backpack sprayers output more uniform than that of a handheld sprayers. Basic low cost backpack sprayer will generate only low pressure and lack feature such as high-pressure pumps, pressure adjustment control(regulator) and pressure gauge found on commercial grade units. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 

· Mechanization for spraying operation is costlier for specialized operations such as High pressure sprayer, Engine operated sprayer.
· Skills of labor required depend upon the complexity of the equipment machinery used. 
· All the pre-existing methods have concentrated on providing feasible easy solutions to reduce cost of production by reducing cost of mechanization and increasing productivity.









2.2. PROPOSED SYSTEM
This paper emphasis on the spraying of pesticides using solar power as energy. It can be most often used at various locations such as farms, gardens. The additional advantage of our system is when battery is charged it can use for home appliances. Our attempt is to developed mechanism, or device which is operates on renewable energy. To save other non-renewable source like petrol etc. And also helpful for agriculture sector.

ADVANTAGES

· It is multipurpose machine. 
· Easy to operate and user friendly.
· Very less pollution on other models. 
· It is portable
· Unit cost is very cheap one.
· Maintenances cost is low.
· Easy to assemble.
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CHAPTER 3
3.  SYSTEM DESIGN
3.1 LOGICAL DESIGN
3.1.1 DATA FLOW DIAGRAM
The Data Flow Diagram is a way of expressing the system requirements in a graphical form. Based upon the System Flow and the Table Design the Data Flow Diagram is generated. Diagram shows how data is transformed as it moves from one system component to another. This diagram can be used as an aid in checking for duplication and discrepancies and as an index for more detailed documentation.
· It can help as in identifying the flow of data in a system without specifying the media or hardware involved.
· It uses a few simple symbols connected by arrow represents among data, flows, external entities source and destinations stores.
· It is simple to draw and easily depict the basic components and flow of the system
· It can be drawn in a increasing level of details starting with the summary high-level view and proceeding to more detailed lower level views.
· This supports a modular structured, top-down view of the system component and flows.
· It can also be used to represent physical viewpoints.

















CHAPTER 4
TESTING AND IMPLEMENTATION
4.1 TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.

4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 



		CHAPTER 5
CONCLUSION AND FUTURE ENHANCEMENT
The method used here to build solar powered pesticide pumping system is cost effective comparatively to an electrically operated hydraulic pump. Since here non-conventional energy is used to achieve the required head.  Discharge obtained from the observations is .5liters per minute.  The reciprocating pump built by us is built with the help of simple and easily available materials still we have successful to demonstrate the worth of a reciprocating pump.  This  device  serves  its  purpose  to  some  extent,  but  with  proper  course  of  actions,  it  can perform still better.

5.1 FUTURE ENHANCEMENTS

The solar sprayer is mainly used for spraying liquefied pesticides. It can also be used as automatic spray painting robot. The developed system can be used for spraying the fertilizer, fungicides. The pesticide sprayer operates with minimal pollution. The same technique and technology can also be extended for all types of power sprayers in future we have a greater advantage with this advanced technology.
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