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ABSTARCT 

The modern challenge for improving plant growth and reducing costs justifies the development of an automated irrigation 

system that will minimize the waste of water and reduce labour and monitoring overhead. Feedback-based approaches enable 

more efficient handling of resources than open-loop systems, at the expense of complexity and stability issues. Soil moistures 

are difficult to measure, and their target levels cannot be maintained very successfully. A design is proposed for a residential 

environment. It is made of reliable parts and has a relatively low cost. Its different sections have been simulated and tested, 

and their effectiveness in reducing water consumption and human intervention has been demonstrated. The design is also 

resource-efficient by itself by consuming low power. However, much more testing on the system as a whole must be conducted 

to measure the real water and labour savings. 

 

 Index Terms—PV, MOSFET, MPPT and UPS. 

 

1. INTRODUCTION 

        Water is a resource that all living species need. It is therefore very precious and has to be used with moderation 

to be preserved for the generations to come. Agriculture is an industry that uses a lot of water. Most of the time, this 

resource is not used efficiently and substantial amounts of water are wasted. In the near future, these wastes will 

represent a large sum of money. The ones who manage this resource efficiently will be winning time and money. In 

this project report, an automated irrigation system is suggested to minimize the water input and human intervention, 

while satisfying the plants needs. First, the details of the problem are summarized. The objective and the scope of the 

project are described. Some general approaches to the design are reviewed. The results and conclusions of an 

experiment to determine the required amounts of water are discussed. Then, the suggested design is explained in 

detail with the purpose, requirements and constraints, simulation and test results for each of its parts. A brief cost 

analysis is performed to estimate the viability of such a project on the market. Finally, the design is criticized, and 

suggestions are made for future improvements. 

 

2. PROBLEM FORMULATION 

         Irrigation of plants is usually a very time-consuming activity; to be done in a reasonable amount of time, it 

requires a large amount of human resources. Traditionally, all the steps were executed by humans. Nowadays, some 

systems use technology to reduce the number of workers or the time required to water the plants. With such systems, 

the control is very limited, and many resources are still wasted. Water is one of these resources that are used 

excessively. Mass irrigation is one method used to water the plant. This method represents massive losses since the 

amount of water given is in excess of the plants needs.  

             The excess water is evacuated by the holes of the pots in greenhouses, or it percolates through the soil in the 

fields. The contemporary perception of water is that of a free, renewable resource that can be used in abundance. 

However, this is not reality; in many parts of North America, water consumption is taxed. It is therefore reasonable to 

assume that it will soon become a very expensive resource everywhere. In addition to the excess cost of water, labour 

is becoming more and more expensive. As a result, if no effort is invested in optimizing these resources, there will be 

more money involved in the same process. Technology is probably a solution to reduce costs and prevent loss of 

resources. 
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3. PROPOSED WORK 

   The proposed system has the two main objectives, which are to make a more efficient use of the water and to 

minimize the labour. The constant open-loop approach is the simplest line of attack. Constant open loop means that 

the valve is always open and a constant rate of water flows through the pipes. Water saving already exists because the 

geotextile limits the evaporation. With this method, it is important to use a very small flow to prevent overflow of the 

geotextile and plant mildew.       

 

Figure 1: Constant open-loop control 

 

With this system, the number of components is minimal (geotextile, pipes, valve and water reservoir), which means 

that the system is very simple to assemble and has a smaller chance of failure. The cost is also reduced because fewer 

pieces are involved. The disadvantage is that the system lacks a feedback path. The water input is not regulated to the 

actual water consumption, which may result in waste or overflow.        

            This task will have to be performed by humans, who know the plants needs beforehand. Another approach is a 

simple open-loop on/off control. In such a system, the valve controlling the water input is in one of two states: on or 

off. Its state is controlled by a timer, which sends water only during a certain period of the day. The rest of the time, 

the valve is closed. This approach can be adapted to the evapotranspiration schedule; the timer may be programmed 

such that the water flows only at night. This system is superior to the constant open-loop flow in that the water input 

can be controlled by programming more or less irrigation hours per day. However, there is still no feedback. The 

timingmust be decided in advance, depending on the plants. Needs 

 

Figure 2: Open loop on/off 

3.1 GOAL OF THE SYSTEM 

     Water deficiency can be detrimental to plants before visible wilting occurs. Slowed growth rate, lighter weight 

fruit follows slight water deficiency. This problem can be perfectly rectified if we use automatic micro controller 

based drip irrigation system in which the irrigation will take place only when there will be intense requirement of 

water. Irrigation system uses soil moisture sensor to turn irrigation ON and OFF. These valves may be easily 

automated by using controllers and soil moisture sensor. Automating farm or nursery irrigation allows farmers to 

apply the right amount of water at the right time, regardless of the availability of labor to turn valves on and off. In 

addition, farmers using automation equipment are able to reduce runoff from over watering saturated soils, avoid 

irrigating at the wrong time of day, which will improve crop performance by ensuring adequate water and nutrients 

when needed maximize their net profits. 

         In India, the market is mainly based on agriculture and the climatic environment is isotropic and is not able to 

make full use of agricultural assets. The main cause is the lack of rains in many part of India and scarcity of land 

water. The demand for new water saving techniques in irrigation is growing immediately right now. At the present 
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period, the farmers have been using irrigation technique in India through the manual control in which the farmers 

irrigate the land at the normal interval. This process sometimes consumes additional water or sometimes the water 

reaches delayed due to which the crops get dehydrated. The effectiveness of the irrigation is determined by a number 

of different factors, including the type of irrigation system and the conditions at its instance of application. Irrigation 

is the artificial application of water to the soil usually for supporting in harvesting the crops. In crop production, it is 

mainly used in desiccated area and in periods of rain water shortfalls. 

 

4. 1      HARDWARE IMPLEMENTATION 
 
       The main component used in the circuit is 8051 controller. In this project moisture sensor YL69 with comparator 

YL38 is used which sense the conductivity of soil. The Soil Moisture Sensor is used to measure the volumetric water 

content of soil then it turns the motor on/off according to the water content in soil. In very simplified terms, dry soil is 

made up of solid material and air pockets, called pore spaces. A typical volumetric ratio would be 55% solid material 

and 45% pore space. As water is added to the soil, the pore spaces begin to fill with water. Soil that seems damp to the 

touch might now have 55% minerals, 35% pore space and 10% water. This would be an example of 10% volumetric 

water content. The maximum water content in this scenario is 45% because at that value, all the available pore. 

      The sensing arrangement is made by using two stiff metallic rods inserted the project uses an 8051 series 

microcontroller which is programmed to receive the input signal of varying 

Moisture condition of the soil the rough the sensing arrangement. This is achieved by using an op-amp as comparator 

which acts as interface between the sensing arrangement and the microcontroller. Once the controller receives this 

signal, it generates an output that drives a relay for operating the water pump. An LCD display is also interfaced to the 

microcontroller to display status of the soil and water pump into the field at a distance. 

 

 

 

Figure 4.1: Full system block diagram 

 

 

 

International Journal of Scientific Research and Review

Volume 7, Issue 4, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/331



     

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4.2 Hardware block diagram of irrigation system 

    

5. CONCLUSION 
    

    An automated irrigation was successfully designed and assembled. It serves to reduce the consumption of water 

used, the human monitoring time and the labour. This design uses a timed feedback control to measure the soil 

moisture and turn•associated with standard methods.   Such a system can be manufactured at a relatively low cost using 

simple•on the valve on demand, in regular intervals.   The design is still in a prototype stage. More tests need to be 

conducted before the• It can be installed easily in a home environment and requires little resources. •Electronic parts. 

The soil moisture probe is the most expensive component.  Efficiency, durability, and reliability can be demonstrated. 

Additionally, many improvements can be made to make the system more versatile, customizable, and user-friendly. 
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