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Abstract: India’s population is raised to beyond 1.2 billion and population rate is increasing day by day and then after some
years there will be serious problem of food, so development of agriculture is necessary. Indian agriculture depends on the
monsoon which is not a reliable source of water. Therefore, there is a need for an irrigation system in the country which can
provide water according to their soil types .The main aim of this paper is to provide information about automatic irrigation to the
plants which helps in saving money and water. We are more concern with the use of solar energy in our project .The system is
using a programmed Micro Controllerwhich takes signals from the sensors i.e. Moisture, light and temperature sensor and this
will give signal to motor to sprinkle the water when it is required.
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I. INTRODUCTION
In a country like India, the agriculture plays the important role in the economy and development of country. At present farmers have
been using irrigation techniques in India through the manual control in which farmers irrigate the land at the regular intervals. In this
farmers have to check when to on or off the system .This process consumes more water or sometimes the water reaches late due to
which crops get dried. So there is a need for the automation in the system [1]. This paper tells us about the automation using
different sensors with the help of micro controller. Solar power is absolutely perfect for use with irrigation systems for gardens,
allotments & greenhouses .When the sun is shining you need more water and so the solar power is there for the pump. By adding a
marine battery power can be made available 24 hours per day enabling watering in the evening the best time to water plants in the
summer so that water has a chance to soak into the ground. We will also install some lights which will be automatically ON during
night and OFF during day time using Light Dependent Resistor (LDR)[2]. And for the automation in the sprinkling system we will
use moisture sensors and temperature sensors. The available traditional irrigation techniques are: ditch irrigation; terraced irrigation;
drip irrigation and sprinkler system.
India receives annual average rainfall of about 1190 mm, which is highly variable temporally and spatially[3].1t has been as sensed
that there is potential it of bring in ground 45 million hectares land under micro irrigation in India. Out of which 30 million hectares
are suitable for sprinkler irrigation for crops like cereals , pulses, fodder ,0il seeds etc .Around 12 million hectares are suitable for drip
irrigation for crops like cotton, sugarcane, fruits, vegetables ,spices ,condiments ,pulses etc . Apart from this two, around 2.8 million
hectares are suitable for mini sprinkler crops like potato ,onion ,garlic ,ground nut ,short stature vegetable crops like cabbage,
cauliflower etc.
Drip irrigation is a form of irrigation that saves water and fertilizer by allowing water to drip slowly to the roots of many different
plants , either on to the soil surface or directly onto the root zone, through a network of valves, pipes, tubing and emitters[10].1t is
done through narrow tubes that deliver water directly to the base of the plant. Solar powered automated drip irrigation system can ke
used for efficient drip irrigation.

Il. LITERATURE SURVEY

Solar powered irrigation technique is the future for the farmers and a solution for the energy crisis .According to the survey
conducted by the Bureau of Electrical Energy in India in 2015, there are around 18 million agriculture pump sets and around 0.5
million new connections per year is installed with average capacity of 5 hp .Total annual consumption in agriculture sector is 131.96
billion kwh.

Almost 70% of India’s population depends on agriculture either directly or indirectly. While 44% of the 140

Million sown hectares depend on irrigation, the rest relies on the monsoons. Irrigation, therefore, is essential for good crop yield.
Most electrical consumption in this sector goes towards operating pump sets for irrigation. In 2006-7, India’s agricultural
sector accounted for 22% of the total electricity consumption, up from 10% in the 1970s[4]. There are about 21 million irrigation
pump sets in India, of which about 9 million are run on diesel and the rest are grid-based. Grid electricity for agriculture in India is
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provided at very low tariffs - in most cases, flat rates are charged based on the ratings of the pump. This is largely
due to logistical difficulties faced with metering and charge collection. But this practice of providing electricity to
farmers at highly subsidized rates has led to increasingly high consumption patterns and widespread use of
inefficient pumps across the nation. Also, pumps of lower ratings are used to power applications requiring higher power.
These factors, among others, have led to an invidious irrigation-energy nexus. Apart from this, limited and unreliable supply
of grid electricity has led to farmers’ extensive dependence on diesel for water pumping. In addressing this challenge, the
efforts of the Gujarat government  are  noteworthy. They introduced  the Jyoti gram Yojana, a programme that seeks to
provide a reliable supply of power for agricultural and domestic purposes in rural areas[5].

According to the survey conducted by the Bureau of Electrical Energy in India in 2011 there are around 18 million agricultural pump
sets and around 0.5 million new connections per year is installed with average capacity 5SHP. Total annual consumption in agriculture
sector is 131.96 billion KWh (19% of total electricity consumption). Solar powered smart irrigation technique is the future for the
farmers and a solution for energy crisis[6]. Sine PWM technique has been used for inverter operation for minimum harmonics which
further increases the efficiency of the system. The rating of the system was calculated corresponding to the pump specifications[7].

I1l. AUTOMATIC IRRIGATION SYSTEM USING SOLAR POWER

In this proposed system, we utilize the solar energy from solar panels to automatically pump water from bore well directly into a
ground level storage tank depending on the intensity of sunlight.

On the input side we will use three sensors .Soil moisture sensor will check the moisture of the soil as per the crop which is to be
cultivated .When the moisture level of the soil goes above or below the set value, it will direct the micro controller whether it should
pump the water or not. Temperature sensor will check the temperature of the surroundings. If the temperature goes above or below
the set value which is needed for a crop to grow, the micro controller will direct the shedding to shed the entire field thereby
maintaining the temperature needed by the crop for its healthy growth. The light sensor will automatically turn ON during night and
OFF during day.LCD display is used to notify what actions are being taken by the micro controller.
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g | S— Micro
Controller
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Water
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Fig 1:- Block Diagram of the Automatic Irrigation System using Solar Power

The specifications of automatic irrigation system components such as pump, batteries , solar panel ,soil moisture sensor ,are described

below:

1) Solar Panel: The solar panel with RatedPower:10W+5%, Rated Voltage: 12V and Rated Current Capacity: 7Ah is used in the
system.

2) Voltage Regulator (LM 7805): Voltage regulator IC converts fluctuating ac voltage in to constant dc voltage .This has rated
voltage of 5V taking voltage in the range of 7-35V.7805 IC provides +5 volts regulated power supply[16].

3) Filters: Filter circuit includes one 1000micro Farad capacitor and one 470 micro Farad capacitor. Filter circuit provides pure dc
voltage for the system.

4) Microcontroller (AT89S52): This system has supply voltage of range 4.5 -12.5V and supply of max. current of 10A.There are
40 pins include input ,output , supply and control ports[17].This will help to take inputs from the sensors and produce output in
output ports. The supply provided to microcontroller is 5V.

5) Relay: Relay is an electromagnetic switch which is used to convert high VVoltage or Current using low power circuit .1t is used
to isolate two circuits Electrically and Magnetically. They are very useful devices and allow one circuit to switch another one
while they are completely separate .They are often used to interface an Electronic circuit (working at a low voltage ) which
works at very high Voltage. .Relay of Voltage Rating of 12V and Current Rating of 5 ampere is used. Relay will give output
voltage of 12V for fan, pump and light . This is connected at the output port of microcontroller.
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Transistor BC547: Range of collector rating from 100-200mA and have power dissipation rating of 500MW.It will help to
regulate the output voltage to 12V.

Light Emitting Diode (LED): LED with voltage rating of 3.5V and Current Rating of 30mA is used.

Light Dependent (LDR): LDR is also called a photo resistor or photo conductor. It basically a photocell that works on the
principle of photoconductivity. The passive element is basically a resistor whose resistance decreases when the intensity of light
decreases. It will switch OFF the device when light falls on it. With this device we can make the automatic lightning
system.Voltage rating of 100V, Power Rating of 100mW and resistance @Lux is 100 kQ and Operating Temp. min. of -30C.
Soil Moisture Sensor: Soil is non conductive by nature but presence of water in soil increases its conductivity due to the
presence of conduction ions in water . Soil resistivity is a measure of a soil's ability to retard the conduction of an electric
current .Normally, the soil resistivity varies from 0 to 5 kilo-ohms. The soil moisture sensor has probes to be inserted into soil.
Specifications of Soil Moisture Sensor with Operating Voltage:3.3V-5V,Dual output, 4 wire interface ,Panel PCB dim.: 3cm
x1.5cm,Soil Probe dim.: 6cm x 3cm ,Cable length : 21cm,Digitaloutput(DO)and Analog output(AO)interface are used .\Voltage
will be developed between the PIN AO and GND , the development of voltage is depends upon the moisture condition of the
soil and the sensor length kept in side the soil. Thesensorwillproducehighvoltagesay4.5to5Vwhenthe soil is completely dry[12].
Voltage level will decrease w.r.t. increase in moisture content .When the soil is completely wet ,the output voltage will be
0.88t01.0V.

In fruit trees, moisture sensor should be placed on the sunny side of the treat 30-45cm from the emitter .In vegetable crops, moisture
sensor should be placedat10-15 cm depth. For trees, thumbruleistoirrigate60%ofthe shaded area. To understand the functional
behavior of soil moisture sensors, batteries charging voltage, batteries discharging voltage while running the pump by drawing the
power from battery alone (i.e., keeping solar panel disconnected from the circuit) and batteries discharging voltage while running the
pump drawing power from batteries and simultaneously it is also kept in charged condition from SPV, the following Table I illustrates
the voltage developed by the moisture sensor w.r.t. addition of water[13].

Table I:-Moisture sensor voltage w.r.t. water content in the soil

Soil Cup No. Weight of soil, (g) Added water quantity, Moisture sensor output Soil moisture, (%)
(ml) voltage, (V)

1 200(dry) 0 4.5 0

2 200 12 3.1 38.67

3 200 24 2.6 52.48

4 200 36 2.1 66.29

5 200 48 1.4 85.63

6 200(wet) 60 0.88 100

10)

11)

Temperature Sensor: LM35 gives the voltage in the range of -55 -150amp.The LM35 is an integrated circuit sensor that can be
used to measure temperature with an electrical output proportional to the temperature (in °C).It can measure temperature more
accurately than a using a thermistor [14].Temperature is a important factor for the change of the moisture level in the
environment. Another important characteristic of the LM35DZ is that it draws only 60 micro amps from its supply and
possesses a low self-heating capability. The sensor self- heating causes less than 0.10C temperature rise in still air. The LM35
generates a higher output voltage than thermocouples and may not require that the output voltage be amplified.

Analog to Digital Converter(ADC0808): ADC is an 8 bit analog to digital converter with eight input analog channels, i.e., it can
take eight different analog inputs. The inputs which are to be converted to digital from can be selected by using three address
lines. The voltage reference can be set using the V ref+ and V ref- pins. The step size is decided based on set reference value.
Step size is change in analog input to cause a unit change in the output of ADC. The default step size is 19.53mV corresponding
to 5V reference voltage. ADC0808 needs an external clock to operate. The ADC needs some specific control signals for its
operations like start conversions and bring data to output pins. When the conversions is complete the EOC pins goes low to
indicate the end of conversion and data ready to be packed up.
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Fig.4Soil moisture and temperature sensors

A. Workin

The deficie%cy of water in the field is sensed by the op-amp based sensor. Whenever there is need of water in the particular field,
the high signal(*“1”) appears on the output pin of the sensor of that particular field. The output pins of all the sensors are connected
to the PORT 2 of microcontroller [20]. The high signal(logic 1) from the sensor is entertained by the microcontroller at a particular
pin. By knowing the position of the pin on which signal appears , the microcontroller rotates the water funnel type cup at the desired
speed by using DC motor connected at PORT 0 in clockwise direction. & switch ON the RELAY (i.e. Water pump) connected at
port 0. Now water starts flowing into the required field. After completion of watering the sensor sends low signal (logic 0) to
microcontroller. When microcontroller receives this signal, it switches OFF the water pump & rotates the stepper motor in
anticlockwise direction to the previous angle to bring the funnel cup in its initial position. Now microcontroller starts sensing the
signal at PORT 2. Whenever there is signal at any pin the microcontroller repeats the above process. So this process continues & we
get the automatic irrigation the fields by using intelligent device microcontrollerAT89S52.
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IV. COST ANALYSIS
Table2 . Cost Analysis of proposed Automatic irrigation system using solar panel

S.No. Components Unit Quantity | Total
Cost in Cost(Rs)
Rs/-
1 Solar Panel 1050 1 1050
2 Battery 1700 1 1700
3 1000uFCapacitor 7 1 7
4 470uF Capacitor 3 1 3
5 7805 Voltage 15 1 15
Regulator
6 1kQ resistor 7.5 2 15
7 Reset Switch 60 1 60
8 AT89S52 130 1 130
Microcontroller
9 LDR 10 1 10
10 Soil Moisture 65 1 65
Sensor
11 Temperature 250 1 250
Sensor
12 | Analog to Digita 140 1 140
-l Converter
13 LCD Display 150 1 150
14 Relay Circuit 200 3 600
15 Pump 100 1 100
16 Fan 250 1 250
17 LED 10 4 40
18 Lamp 100 1 100
TOTAL
COST(Rs) Rs.4685

V. CONCLUSION

By implementing the proposed system there are various benefits to both the government and the farmers. This can be a solution for
the government in the present state of energy crisis. By using the automatic irrigation system one can optimizes the usage of water
by reducing wastage and reduces the human intervention [15]. The excess energy produced using solar panels can also be given to
the grid with small modifications in the circuit, which can be a source of the revenue of the farmer, thus encouraging farming in
India and same time giving a solution for energy crisis. Proposed system is easy to implement and environment friendly solution for
irrigating fields. The system was found to be successful when implemented for bore holes as they pump over the whole day. Solar
pumps also offer clean solutions with no danger of borehole contamination. The system requires minimal maintenance and attention
as they are self-starting. Even though there is high capital investment required for this system to be implemented, the overall
benefits are high and in long run this system is economical.
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