
International Journal of Mechanical and Production Engineering, ISSN(p): 2320-2092, ISSN(e): 2321-2071 
Volume- 6, Issue-6, Jun.-2018, http://iraj.in 

Sustainable Irrigation in Agriculture using Automated Solar Pumps 
 

57 

SUSTAINABLE IRRIGATION IN AGRICULTURE USING 
AUTOMATED SOLAR PUMPS 

 
1MANIKANDAN M, 2ACHARI SHIVA KRISHNA J, 3M. PRANEETH REDDY, 4K. ABHILASH 

 

1Professor, 2,3,4,UG Student, Department of Electrical and Electrical Engineering, Jyothshmathi Institute of Technology & 
Science, Karimnagar , Telangana State, India-505001 

 
 
Abstract – The principle objective of this paper is to provide auto irrigation gadget to sense the soil moisture stage. And this 
stage of sensing is accomplished using soil moisture sensor which detects the moisture degree and also gives moisture level to 
various plants in a controlled way. While the moisture degree of the soil is decreased below a certain degree, then the sensor 
sends the detected value to the microcontroller. Consistent with the price that is sensed through the sensor, the water is 
furnished to the crops robotically to the preferred level a good way to hold the moisture content material within the soil. The 
subject matter of this paper is to lessen the human intervention and use sun power that's one of the non-renewable sources for 
irrigation cause. The overall system controlled by the PIC microcontroller. 
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I. INTRODUCTION  
 
With hosepipe bans becoming more frequent thanks 
to global warming and water companies not fixing the 
leaks which lose 50% of all treated water in the UK, 
more and more people are starting to collect rainwater 
and grey water for use in their gardens. The only 
problem is getting the water from where it is collected 
and stored, to where it is needed [1]. Solar power is 
perfect for use with irrigation systems for gardens, 
allotments, greenhouses, and polygonal. When the 
sun is clean, you need more water, and so the solar 
power is there for the pump. By adding a suitable 
deep-cycle leisure/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 the water has a chance to soak into the ground. 
Solar Based Automated Agriculture Pump 
Systems 
An agriculture pump system can put together using a 
suitable 12V programmable timer which will turn-on 
the pump at the same time on every evening. 
Alternatively, a bespoke electronic relay control 
board* can be put together to supply power to the 
pump or many different pumps with your choice of a 
turn -on/turn-off times each day. To protect the pump 
it runs out of the water to pump, and to prevent any 
secondary tanks from overflowing, float switches can 
be used to detect water levels and their readings fed 
into the electronic controller[2][3]. 
  
II. BACKGROUND STUDY 
 
According to the survey which 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 5HP. The total annual 
consumption in agriculture sector is 131.96 billion 
kWh (19% of total electricity consumption).As cited 
in the paper [1] solar-powered smart irrigation 

technique is the future for the farmers and a solution 
for energy crisis. So for the proposed solar-powered 
system we are using methods analysed in the paper 
[2] and [4] and modified. SPWM method has been 
used for inverter operation for harmonics is minimum 
as given in article [3]. It increases the efficiency of 
the system. The rating of the system was calculated 
corresponding to the pump specifications referring to 
paper [5]. 
 
III. PROPOSED SYSTEM  
 
In this proposed project we utilize the solar energy 
from PV panels to automatically pump water from the 
bore well directly into a ground level storage tank 
depending on the intensity of sunlight. While 
conventional methods embody pumping of water 
from the bore well into well, and from this well onto 
field victimisation of another pump, our project uses 
exclusively a 1-stage energy utilization whereby the 
water is wired into an earth level tank from that a 
simple valve mechanism controls the flow of water 
into the world. This can save the substantial quantity 
of energy and economical use of renewable energy.A 
valve is controlled using the intelligent algorithm in 
which it synchronised the flow of water into a field 
depending upon the moisture requirement of the 
earth. In this system, we use a soil moisture sensor 
that detects the amount of moisture present in the soil 
and depending upon the condition of the level of 
moisture content required for the crop the water flow 
is synchronised thus, conserving the water by 
avoiding over flooding of crops. 
3.1 System description 
Analogue inputs are provided by IC1, an 8-bit 
analogue-to-digital converter from National 
Semiconductors. It has eight analogue data for the 
interface the analogue sensor like temperature, 
humidity, pressure etc. the successive approximation 
A/D converter, transforms the analogue output of the 
multiplexer to an 8-bit digital word. An output of the 
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multiplexer goes to one of two comparator inputs. 
The other input is derived from a 256R-resistor 
ladder, which is tapped by a MOSFET- transistor 
switch tree. The converter control logic switch tree, 
funnelling a particular tap voltage to the comparator. 
Based on the comparison result, the control logic and 
the Successive Approximation Register (SAR) decide 
whether the next tap to be selected, that should be the 
higher or lower than the present tap on the resistor 
ladder. This method is executed eight times per 
conversion, once every 8-clock period, yielding a 
total transformation. When the conversion period is 
complete, the resulting data is loaded into the output 
latch of TRI-STATE. The data in the output latch can 
be read by the host system anytime before the end of 
the next conversion. The TRI-STATE capability of 
the lock allows natural interfaces to bus oriented 
systems. The operation of these converters by using 
microcontroller the control logic is straightforward. 
The controlling device selects the desired input 
channel. To do this, a three-bit channel address is 
placed on the A, B, C input pins and the ALE input is 
pulsed positively, clocking the address into the 
multiplexer address register. To begin the exchange, 
the START pin is pulsed. On the rising-edge of a 
pulse the internal registers are cleared, and on the 
falling edge, the start conversion is initiated. The 
ADC0808/ADC0809 can be functionally divided into 
two basic subcircuits. These two subcircuits are an 
analogue multi-plexer and an ADC. The multi-plexer 
uses eight standard CMOS-analog switches to provide 
up to 8 analog inputs. The selective switches are s 
turned on, depending on the data latched to a Three-
bit multiplexer address register. 
3.2 AT89S51 micro controller interface 
The microcontroller read the digital data from ADC 
and controls the eight corresponding eight analog 
inputs and its send the data to the PC RS232 port. The 
ADC0808 converters were designed to interface to 
very standard microprocessors with very small 
external logic, there are few general requirements, 
which must be considered to ensure proper converter 
operation.  
Most microcontrollers are designed to be TTL 
compatible and, due to speed and drive requirements, 

incorporate many TTL circuits. The data outputs of 
the ADC0808 are capable of driving one standard 
TTL load, which is adequate for very small systems, 
for a more important systems extra buffering may be 
needed. The EOC outputs are not quite as powerful as 
the data outputs, normal case is not bussed like the 
data outputs. The converter input is standard CMOS 
compatible inputs. When TTL outputs are connected 
to any digital inputs, a pull-up resistor should be tied 
from the TTL output to VCC, E= 5 KE. This will 
ensure that the TTL will pull-up above 3.5V. The 
timing of the START and ALE pulses relative to 
channel selection and signal stability can be critical. 
The simplest approach to microprocessor interfaces 
usually ties START and ALE together. When these 
lines are strobe the address is strobe into the address 
register and the conversion is started. The propagation 
delay from ALE to comparator input of the selected 
input signal is about 3.0 ms. If the start pulse is very 
short the comparator can sample the analog input 
before it is stable. When using a slow clock of 500 
kHz the sample period of the comparator input is long 
enough to allow this delay to settle out[6].If the 
ADC0808 clock is l500 kHz, a delay between the 
START and ALE pulses is required. There are three 
basic methods to accomplish this. The first possibility 
is to design the microprocessor interface so that the 
START and ALE inputs are separately accessible. 
This is simple if some extra address decoding is 
available. Separate accessibility of the START and 
ALE pins allows the microprocessor, via software, to 
set the delay time between the START and ALE 
pulses. If extra decoding is not available, then 
START and ALE could be tied together. To obtain 
the proper delay, the microprocessor would cause 
START/ALE to strobe twice by executing the load 
and start instruction twice. The first time this 
instruction is executed, the new channel address is 
loaded and the conversion is started. The second 
execution of this instruction will reload the same 
channel address and restart the conversion. But since 
the multiplexer address register contents are 
unchanged the selected analog input would have 
already settled by the time the second instruction is 
issued. 

 

 
Fig -1: Block diagram of Automated Solar Based Agriculture Pumping 
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Fig -2: Circuit diagram for Automated Solar Based Agriculture Pumping 

 
IV. HARDWARE COMPONENTS USED FOR 
THE SYSTEM DEVELOPMENT 
 
AT89C2051 microcontroller, LM 324, PV module, 
solar battery, simple electronic circuits were used as 
the main hardware components for the development 
of solar powered AIS. 
 

Device Types of the Device 

Semiconductors 

AT89C2051, ADC0831, NTE 
3041, 7805(5V), BC547(npn), 
BS170, IRF540, 6A4, 1N4007, 
7.5V zener diode 

Resistors 8.2kΩ, 1.2kΩ, 10kΩ, 20kΩ, 
330Ω 

Capacitors 100µF(63V), 100µF(16V), 
0.1µF, 10µF(16V), 33pF, 0.01µF 

Miscellaneous 

On/off switch, Push-to-on 
switch12V, 1C/O relay, 12MHz 
crystal, 16x2b line display, Photo 
Voltaic(PV) module, 10A fuse, 
10 pin connector, solar battery 

Table 1 Microcontroller Based Solar Charger Circuit 
 

Device Types of the Device 

Semiconductors AT89C2051, LM 324, BC547, 
1N4007 

Resistors 56kΩ, 100kΩ VR, 330Ω 
Capacitors 1µF(16V), 33pF 

Miscellaneous 12V Relay, 12MHz crystal 
Table 2 Automated Irrigation System 

When consider the main hardware components, 
AT89C2051 microcontroller was used to regulate the 
operation of solar battery and the water pump. 
Meteorological parameters and electrical parameters 
were taken as inputs for the microcontroller. Solar 
intensity and soil moisture levels were considered as 
the meteorological inputs which were detected by 
different sensors. Photo Voltaic (PV) panel voltage 
and solar battery voltage was considered as the 
electrical inputs which were used to program the 
microcontroller. The LM324 contains four 
independent high gain operational amplifiers with 
internal frequency compensation (LM324 data sheet, 
2007). 10w, 16.8V PV module was used for the 
experiment and 12V, 9AMH lead acid battery was 
used as the solar battery. 
 
RESULTS AND DISCUSSION 
 
The system was tested in the field conditions and 
results revealed that, system would be a best option 
for medium size agriculture field. Operational 
amplifier reference voltage could be changed 
according to the crop type and moisture availability in 
the field by using potentiometer. Excess power was 
stored in the solar battery and it was used when day 
light was low. Excess charging was prohibited by 
using pulse width modulation technique and it helped 
to reduce the temperature of the solar battery and 
increase the life time of the battery. When all probes 
were dry, water pump was switched on until all the 
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probes were getting wet. As well as when all probes 
were wet, it allocated to dry till two probes and utilize 
the water and power sustainable manner. If further 
reduction of the moisture of the soil occurred, it 
leaded to switch on the pump till all probes getting 
wet. Because of this automated system water wastage 
of the tested field could be reduced by 50% of normal 
irrigation wastage and reduce evopotranpiration by 
induced dark time operation. Besides human attention 
was reduced on irrigation due to automation. 
 
CONCLUSIONS 
 
The implementation of the proposed systems there is 
various benefits for the government and the farmers. 
For the government, a solution for energy crisis is 
introduced. By using the automatic irrigation system, 
it optimises the use of water by reducing wastage and 
reduce the human intervention for farmers. The 
excess energy produced using solar panels can also be 
utilised to the grid with small changes in the system 
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. The proposed 
system is easy to implement and user-friendly 
solution for soil irrigating fields. The system was 
found to be successful when performed for boreholes 
as they pump over the whole day. Thes Solar pumps 
also offer clean solutions with no danger of borehole 
pollution. The system need less maintenance and 
attention as they are self-starting. To further enhance 

the daily pumping rates tracking arrays can be 
implemented. This project demonstrates the 
feasibility and application of using the solar panel to 
provide energy for the pumping requirements for 
sprinkler irrigation. Even though there is a high 
capital investment required for this system to be 
implemented, the overall benefits are high, and in the 
long run, this system is economical. 
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