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CHAPTER 1
INTRODUCTION
This chapter includes the problem statement, system block diagram and explanation about the each block. It also includes the relevance of our project i.e. what are the applications of this projects.
1.1 INTRODUCTION
Problem statements:

         To built automatic plant irrigation system based on microcontroller 8051

. 

OBJECTIVE:

 
Now days, water shortage is becoming one of the biggest problem in the world. Many different methods are developed for conservation of water. We need water in each and every field. In our day to day life also water is essential.  Water is considered to be basic need of human. Water is needed for everyone human beings, animals, plants, etc.

            Agriculture is one of the fields where water is required in tremendous quantity. Wastage of water major problem in agriculture. Every time excess of water is given to the fields. There are many techniques to save or to control wastage of water from agriculture. Different types of irrigation are used for management of water in agricultural land.
IRRIGATION:
            Irrigation is an artificial application of water to the soil. It is usually used to assist the growing of crops in dry areas and during periods of inadequate rainfall.
TYPES OF IRRIGATION SYSTEMS 
[image: image3.emf]Ditch Irrigation 
                             Fig. 1.1 Ditch Irrigation
	
	

	
	


  Ditch Irrigation is a rather traditional method, where ditches are dug out and seedlings are planted in rows. The plantings are watered by placing canals or furrows in between the rows of plants. Siphon tubes are used to move the water from the main ditch to the canals. This system of irrigation was once very popular in the USA, but most have been replaced with modern systems.
Terraced Irrigation 
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	                                Fig 1.2 Terraced Irrigation
	


This is a very labor-intensive method of irrigation where the land is cut into steps and supported by retaining walls. The flat areas are used for planting and the idea is that the water flows down each step, while watering each plot. This allows steep land to be used for planting crops.
[image: image5.png]


Drip Irrigation 
	


                                  Fig 1.3 Drip Irrigation

This is known as the most water efficient method of irrigation. Water drops right near the root zone of a plant in a dripping motion. If the system is installed properly you can steadily reduce the loss of water through evaporation and runoff. 
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Sprinkler System 
	
	


                                             Fig 1.4 Sprinkler System  

            This is an irrigation system based on overhead sprinklers, sprays or guns, installed on permanent risers. You can also have the system buried underground and the sprinklers rise up when water pressure rises, which is a popular irrigation system for use on golf courses and parks.
Rotary Systems 
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                                                Fig. 1.5 Rotary System
             This method of irrigation is best suited for larger areas, for the sprinklers can reach distances of up to 100 feet. The word “Rotary” is indicative of the mechanical driven sprinklers moving in a circular motion, hence reaching greater distances. This system waters a larger area with small amounts of water over a longer period of time.
NEED OF AUTOMATIC IRRIGATION:-

Automatic irrigation systems are convenient, especially for those who travel. If installed and programmed properly, automatic irrigation systems can even save you money and help in water conservation. Dead lawn grass and plants need to be replaced, and that can be expensive. But the savings from automatic irrigation systems can go beyond that.
            Watering with a hose or with oscillator wastes water. Neither method targets plant roots with any significant degree of precision. Automatic irrigation systems can be programmed to discharge more precise amounts of water in a targeted area, which promotes water conservation.
Software and hardware platform used:
 A] Hardware used:

1. Microcontroller

2. Analog to digital Converter (ADC)

3. Humidity Sensor

4. Voltage Amplifier

5. Comparator
6. Current to Voltage Converter

7. Temperature Sensor

8. Solenoid/Relay

9. Diodes, Resisters and Capacitors

B] Software platforms use:
       1.  Multisim 10.2

       2.  Diptrace

       3.  Side 51

1.2SYSTEM BLOCK DIAGRAM AND EXPLANATION: 
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                                   Fig. 1.6 System Block Diagram
Humidity Sensor:

      The humidity sensor just senses the humidity or moisture of the soil. The change in humidity is proportional to the amount of current flowing through the soil.

I to V Converter and Voltage Amplifier:

       The current to voltage converter converts current coming from the humidity sensor into voltage and this voltage is given to the voltage amplifier for amplification.
Comparator:

        It compares the reference voltage and the amplified voltage coming from I to V convertor. 
Temperature Sensor and LM339:

        IC LM35 senses the surrounding temperature. The output of this IC is analog voltage. This voltage is given to the LM339 for comparing the present condition with the ideal one.
Microcontroller:

         The entire automation of the project is done by the microcontroller.
1.3 RELEVANCE:
Automatic irrigation systems are convenient, especially for those who travel. If installed and programmed properly, automatic irrigation systems can even save you money and help in water conservation. Dead lawn grass and plants need to be replaced, and that can be expensive. But the savings from automatic irrigation systems can go beyond that.
  
Watering with a hose or with an oscillator wastes water. Neither method targets plant roots with any significant degree of precision. Automatic drip irrigation systems can be programmed to discharge more precise amounts of water in a targeted area, which promotes water conservation. Thus, a number of researchers have put in interest to develop various kind of automatic water saving irrigation technique.

 
The system can also be implemented on farms at large scale which would help in increasing the per unit production, with less capital and manpower. It can be used in domestic lawns and gardens also. In Poly and Green Houses also the technique seems beneficial. Thus, they help in enhancing the beauty of a number of landscapes and lawns and also help in saving gallons of water. It is the solution to the biggest hindrance i.e. water scarcity. The farmer can even pass out specific amount of fertilizers and chemicals to the roots of the plant directly. 
CHAPTER 2
LITERATURE REVIEW
The chapter covers an overview about the previous and future projects related to the system.

2.1 PREVIOUS RELATED WORK

  
In India, normal irrigation technique, which are manually operated are used widely due to its low cost and high profits. Automatic irrigation techniques are not so prevalent here. But various methods like the automatic sprinklers, which are used widely for domestic gardening purpose; these are designed to supply water for a particular period of the day only. They are time controlled. The volume of water to be supplied and the rate of flow of water are essential to calculate the time interval.

 
More over Volume control system are more advantageous than time control system. The amounts of water they supply are fixed irrespective of continuous electricity availability but still time controlled systems are more popular due to its cheap value. Here volume meters are connected, which emits a pulse after delivering a specific amount of water and the controller measures these pulses to keep a check on the supply.

 
The most recent type is the rainfall detector for detecting a set amount of rainfall. This functions to interrupt the normal operation of an automatic sprinkler or irrigation system upon detection of the set amount of rainfall, it includes a rainwater-collection tray having an opening and mounted so that the portion of the opening exposed to rainwater during a rainstorm is adjustable. The rainwater-collection tray may be able to slide and is mounted below a detector housing which houses a switching circuit with two sensors extending into the tray, and it also prevents from the debris to fall in the tray. When water in the tray is filled up to the mark of reference the sensor completes the circuitry and isolates the irrigation system from the supply and thus prevent from excessive water supply to the plants. This method is patent to Richard E. Morrison, (Salt Lake City, UT) and Kent C. Erickson (Centerville, UT).  

 
In addition to the above there are two more methods they are closed loop and open loop irrigation system. The closed loop type of system requires feedback from one or more sensors. The operator develops a general control strategy. Once the general strategy is defined, the control system takes over and makes detailed decisions of when to apply water and how much water to apply. Irrigation decisions are made and actions are carried out based on data from sensors. In this type of system, the feedback and control of the system are done continuously. But in an open loop system, the operator makes the decision on the amount of water that will be applied and when the irrigation event will occur. This information is programmed into the controller and the water is applied according to the desired schedule. Open loop control systems use either the irrigation duration or a specified applied volume for control purposes. The drawback of open loop systems is their inability to respond automatically to changing conditions in the environment. In addition, they may require frequent resetting to achieve high levels of irrigation efficiency. 

2.2 STATE OF ART

 
The scientists are developing an underground irrigation system. The major drawback of water evaporation taking place at the surface level irrigation is overcome by this method. In this method various sensors are placed below the ground level to determine the moisture percentage in the soil. The water supply in this case is directly to the root system and as the moisture level at the root level is essential to be known the sensor are placed near the roots. This will optimize the water consumption further and will make maximum use of all agricultural resource. 

CHAPTER 3
EXPERIMENTATION & RESULTS
          The main content of the chapter is about the total block diagram and detailed designing of the system.
3.1 BLOCK DIAGRAM









Fig 3.1 Block Diagram
3.2 MODULE/BLOCK WISE DESIGN
3.2.1 Design of Humidity sensor:

           The humidity sensors available in market are too costly to be used for such small household applications. So for domestic purpose, we have designed a simple humidity sensor which works on the principle of conductivity of the soil i.e. whenever the soil is dry the conductivity of soil is less and vice-versa.

            Our humidity sensor consists of two metal rods and 9V battery. The two conducting metal rod used are of Aluminium. These two rods are separated by wooden block for supporting the two rods and keeping the spacing between them constant. The two rods are inserted in soil. The 9V battery is connected in series with these rods. So, the current flows from the rods through the soil. Here, if soil is dry, current flowing is negligible. And if soil is wet, current is sensed.

This current is then converted into voltage using I to V converter. 

             The readings given by these sensors are not accurate but they are approximate. 

3.2.2 Design of power supply:- 
            Power supply consists of a transformer, bridge rectifier, and voltage regulating ICs 7805, 7812, 7912.
           +5 V,-5V,+12V  DC power supply is designed to provide VCC as well as reference voltage to the various ICs.

Power supply design has following stages:-

Step down transformer (230V to 15V AC):-                                            

            Here, step down transformer converts 230V from AC mains into 15V AC.
We have used a center tap transformer having -15V, 0V, 15V and 0.5 ampere. Transformer selection is based on the fact that regulator ICs require around 14v as input considering dropout voltage (around 2v), in order to obtain 12v power supply. And current demand of ICs 741, ADC, microcontroller, comparator etc is satisfied using 500mA transformer.

              Transformer steps down ac voltage from 230v ac to 15v ac. It is then given to bridge rectifier. Bridge rectifier converts ac voltage into pulsating dc. It is then given to regulator ICs which output constant dc voltage. These voltages are given to other ICs as VCC or reference. Outputs of ICs 7805, 7812 &7912 are +5v, +12v &-12v respectively.
Bridge rectifier: - 
               Rectifier converts ac voltage into dc voltage.  4 diodes are connected in bridge. Its input is from transformer and output is given to the voltage regulator ICs.

Voltage Regulator IC: - 
              Voltage regulator IC gives constant DC voltage at output in spite of fluctuations in input.

3.1Power Supply Design in Multisim 10 software:
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Fig. 3.2 Power Supply Design in Multisim
2. Temperature sensor IC LM 35:- 
LM 35 IC senses instantaneous temperature, and converts it into voltage. This voltage is then amplified and given to ADC. 

4. I to V converter IC 741:- 
This IC converts current into voltage. IC 741 is used for this purpose.     Output voltage is then amplified and given to comparator.
5. Voltage Amplifier IC 741:- 
This amplifies the voltage given as an input to it. Its gain is calculated as:-

                                 

                                  Av=1+Rf/R1

6. Comparator IC LM 339:- 
Comparator IC LM 339 compares 2 voltages. Vref is adjusted by adjusting pot.
Vref is given by formula:- 


                            Vref= (R2/ (R1+R2)) X 5


In our project Vref for first comparator IC is 5V. This IC compares the Vref and amplified output of I to V convertor.
We have used two comparator ICs. As discussed above the first comparator IC compares amplified voltage from I to V convertor. Now the second comparator IC is used to compare different temperature conditions. LM 339 IC has four internal comparators. Out of those four comparators we are using only two comparators. 

 The one comparator compares whether temperature is above or below 20 degree Celsius. Another one compares whether temperature is above or below 30 degree Celsius. The output of this IC is given to the microcontroller.

3.2Internal Circuit Diagram of LM339:-  

  
8. Microcontroller IC AT 89C51:- 
Program is given to microcontroller to check values of temperature and output of comparator which compares the Vref and amplified voltage of I to V convertor, and make the LED ‘ON’ for particular time interval. Time interval is different for different ranges of temperature. Program is written in assembly language.

9. Flip flop IC 7474:- 
Microcontroller AT89C51 has clock frequency 12MHz.For ADC 0808, 680KHz frequency is required. So, this frequency is derived from microcontroller clock using flip flops. IC 7474 is used as the flip flop IC.

10. LED:- 
It indicates the need of sprinkler. When LED is on, that means sprinkler should be on. If it is off, there is no need of water.  
3.3 FINAL SCHEMATIC DAIGRAM :










3.3 FINAL PCB LAYOUT
[image: image2.png]



 We have used dip-trace software to make the design of PCB.

CHAPTER 4
CONCLUSION & FUTURE SCOPE
4.1 CONCLUSION

                              The system provides with several benefits and can operate with less manpower. The system supplies water only when the humidity in the soil goes below the reference. Due to the direct transfer of water to the roots water conservation takes place and also helps to maintain the moisture to soil ratio at the root zone constant to some extend. Thus, the system is efficient and compatible to the changing environment.
4.2 FUTURE SCOPE 

Advantages

1. Saves water - Studies show that drip irrigation systems use 30 - 50% less water than conventional watering methods, such as sprinklers.

2. Improves growth - Smaller amounts of water applied over a longer amount of time provide ideal growing conditions. Drip irrigation extends watering times for plants, and prevents soil erosion and nutrient runoff. Also, because the flow is continuous, water penetrates deeply into the soil to get well down into the root zone.

3. Discourages weeds - Water is only delivered where it's needed.
4. Saves time - Setting and moving sprinklers is not required. A timer delay as per environment can be added to the system for automatic watering.

5. Helps control fungal diseases, which grow quickly under moist conditions. Also, wet foliage can spread disease.

6. Adaptable - A drip irrigation system can be modified easily to adjust to the changing needs of a garden or lawn. 

7. Simplest Method - Start by drawing a map of your garden and yard, showing the location of plantings. Measure the distances required for lengths of hose or plastic tubing to reach the desired areas.

                              With a numerous fields of application and various advantages of the system has made it one of the major option available for the farmers. The increasing interest in this area of research may bring about more and more consumer efficient system. Water scarcity the major problem is well handled by the system. The changing climatic condition and global warming issues prevailing throughout the world can be overcome only through this system. The automatic irrigation system will be every farmer’s choice in a decade or so. The improper advertising was the sole reason for the late adoption and acquaintance of the system that took place in the late eighties. But with the awareness spreading all over the globe the system is earning acceptance and so, a number of scientist are investing their time to perfect the system.     

APPDIENCES
 It includes

1] Datasheets for technical assistance as follows

    1. LM35

    2. LM339

    3. AT89C51

    4. OP741

REFERENCES
1. Integrated Circuits by R.S. Botkar
2. http://www.alldatasheets.com
3. http://www.wikipedia.com
4. 8051projects.info
5. M.A. Mazidi for 8051 programming









































































































Comparator





Amplifier





     I to V





Amplifier





LM35





Power Supply





  ADC





Microntroller





�





   �





�





Temp. Sensor





Voltage Amplifier





Comparator





Micro-


Controller








    


   LED





     


     LM339





Amplifier





Humidity 


Sensor








I to V converter





Temp. Sensor





Voltage Amplifier





Comparator





Micro-


Controller








Solenoid/


Relay





Temp. Sensor





Voltage Amplifier





Comparator





Micro-


Controller








    LED





     


LM 339





Humidity 


Sensor








Comparator





     


     ADC





Amplifier





I to V converter





Humidity 


Sensor








I to V converter












































































































































1
SCOE E & TC Department                                                                                ESD&MP 2009-10

