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Abstract -With the increase of the need of water, we have to develop the smart water irrigation system which can help 

for water conservation. To have such system we need to modify the conventional methods which are been used over a 

long period of time. Such system should have features to make it more economical and beneficial to all water supply 

requirement and for the irrigation system. As keeping energy saving in mind we have solar-based energy seems to help 

in providing the best solution for the irrigation system. Hence we have the best optimized modification for water 

irrigation. 
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I. INTRODUCTION 

 

To save the power and consumption of water is the main aim of our project.  There are many sources of irrigation system 

but some problems are created by which the water is been wasted over a large quantity. As for irrigation, we don’t have 

appropriate measurements to use the water quantity.  If water for irrigation is used more over the field it would damage 

the agrarian plants. To save our agriculture plants we need some modern technology to resolve our time and 

measurement quantity of water which is to be used over the fields.  

In our country, seventy percent lands are used for agriculture, if we provide a system which can help our irrigation 

system more beneficial we can have a better output.  So we have initiated to build up a project of a solar-based irrigation 

system which can save the power and water uses. 

Now a day’s many industries are using eco-friendly techniques in our country to meet the environmental conditions. We 

are using a microcontroller set device which can help in providing the time slots which helps in properly timed irrigation. 

Due to many environmental issues, this proposed model conditions would help to save water. Therefore there is the basic 

need for such micro-controller based system, which could maintain the all parameters uniformly and also could keep the 

records of system operation more efficiently. In this project, to boost our knowledge we have used an auto-control 

network for the agriculture farms, which could give the expected output of maintaining uniform environmental 

conditions. 

  

II. WORKING 

 

This project is designed such as to operate a motor for a fixed time duration. When a machine is to be operated for 10-15 

minutes, and we want it to switch off after the duration, it is very difficult and many times we forgot to switch it off in 

the decided timeline. 

We have facilitated the function of automatic switch off after the required time duration in this project. We have used the 

AT89S52 MCU to perform time function. Matrix keypad is connected to one port of the microcontroller. Keypad input is 

used to provide four different fixed time constants. 

A seven segment display is used to have time input and output display. A transistor is connected in the circuit used to 

drive the relay during the ON time period. Rely helps to control motor function in the system. The LED is used to 

indicate the ON-OFF relay function and load status. A switching diode is connected across the relay to neutralize the 

reverse EMF. 

Photovoltaic cells are used to convert the solar energy into electrical energy. We charge the battery during the daytime 

after that batteries can be utilized to run water pump for agriculture. Our aim is to develop a controlled charge unit which 
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can have a constant output voltage and removes over-voltage condition. This proposed system consists a charging circuit, 

microcontroller unit with embedded real-time clock (RTC). Using the charged controlled units, the motor/pump can be 

operated at different time slots. Switching the pump ON/OFF manually is now becomes automatic, which resolves the 

major problems. Real-time clock (RTC) in controller circuit will correct and regulates the time and thus switches 

ON/OFF the pump accordingly. MOSFET's are also used in the charge controller circuit function as power 

semiconductor switches to provide ON/OFF condition of the motor. It operates in low battery or overload conditions. 

Thus the battery is protected from getting overcharged. 

 

III    CIRCUIT DAIGRAM 

 

 
 

III. COMPONENTS 

 

A. PHOTOVOLTAIC CELLS/SOLAR CELLS 

Photovoltaic (PV) cells are made up of a semiconductor such as silicon, it most widely used in cells. When light strikes 

the cell, semiconductor absorbs some of the parts. The transfer of energy takes place in the semiconductor in this 

absorption process. The energy stored allows the electron to move freely. The basic cell has one or more electrons field 

which formed by light absorption to flow in a certain direction. Such free flow of electrons is the current, and by keeping 

some metal contacts on the top and bottom of the PV cell, we can use the current drawn externally. For example, the 

basic power used to run a calculator. 
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Figure 1:  SOLAR PV CELL 

B. BATTERY 

Electrochemical cells are combined together to form a battery. It converts chemical energy into electrical energy. The 

battery has been the common power source in domestic use and industrial application.     

Batteries are consumed one or it can be charged over a year. Miniature cells provide power to many devices. Big 

batteries are used as a power source in many industries. 

  

 
Figure 2: BATTERY 

 

C. MICROCONTROLLER/ AT89S52 

It have the ability very low power, it has high-performance CMOS 8-bit microcontroller with 8K bytes of in-system 

programmable Flash memory. We have commonly manufacture of Atmel’s high-density which is non-volatile and is 

compatible with all standard 80C51 instruction set and pin-out. The on-chip is provided which allows the program 

memory to be reprogrammed in-system. Combination of versatile 8-bit CPU with in-system programmable Flash on a 

monolithic chip, the Atmel AT89S52 is a good microcontroller which provides flexibility and cost-reliable in embedded 

system.  

 

 
Figure 3: AT89S52 PIN DESCRIPTION 
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D. DS1307 RTC 

It is a serial real-time clock (RTC) which consumes low power. It has full binary-coded decimal (BCD) clock/calendar 

plus 56 bytes of NV SRAM. The bidirectional bus is used to move address and data serially. It has clock/calendar which 

provides seconds, minutes, hours, day, date, month, and year information.  

 

 
Figure 4: RTC PIN DESCRIPTION 

 

V.   APPLICATIONS AND FUTURE SCOPE 

 

The system can have modification by adding GSM techniques, which provide us motor controlling at the remoter 

location. We can also find the soil condition by adding MOISTURE sensors. All such condition and information could 

be provided by SMS. 

 

VI.   RESULT 

 

Thus we have built the model of solar water pump control with four different time slots for power saving applications 

and in which we see its working of the model/kit. 

 

 

   

                                                          

 

 

 

 

 

 

 

 

 

 

Figure 5: Solar Water Pump Control Model 

   

 

VII. CONCLUSION 

 

It can be finished that Photovoltaic frameworks are intended to supply water and water system in ranges where there is 

lack of power. Such modern technique could enhance the system and help us drawing water saving. Use of diesel 

locomotives can be minimized using solar-based energy control methods. Having conventional method could be replaced 

using more appropriate modification, as it makes the system more reliable, efficient and cost-effective. The user would 

have better agriculture motivation through the use of power saving mode. It will make an excellent development over the 

lands where the excess of water is been wasted. The countries all over the world will have more useful eco-friendly ways 

to control and balance environmental factors. 
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