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Abstract— To meet the power demands, an alternative 

source of energy is essential to produce power. Sun being 

renewable energy, it is used. LDRs are fixed near the panel. 

The solar tracking is done using arduino which is interfaced 

with LDRs. When the light falls on LDRs the intensity 

changes, based on the higher intensity side the solar panel is 

titled with the help of DC motor using relay circuits to move 

in forward and backward directions. Thus the lead acid 

battery is charged by the energy from the panel. In addition 

to that, the battery is used to drive different loads. The 

battery is charged according to the operating voltage of the 

load connected to it. If the battery has threshold voltage to 

operate the load, it will be operated. when the battery runs 

out of charge, it will be charged and when the battery is 

overcharged, the load is disconnected from the battery. For 

monitoring the panel and controlling the batteries the real 

values from the panel and the batteries are given to arduino 

and it is interfaced with Lab VIEW. 
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I. INTRODUCTION 

Now-a-days power consumption is exponentially increasing. 

To meet the demands, we are using non-renewable and 

renewable energy. Fossil fuels are non renewable energy, 

they are too expensive to use and may lead to environmental 

damage. So we are moving towards renewable energy like 

sun, which is pollution free and easily available in most of 

the season.  Solar energy can be used directly for driving 

home appliances like water heating, lighting homes for 

generating electricity and for various purposes. Its 

advantages are not reached because of its installation cost. 

Once it is installed then it can be used lifelong and it needs 

no maintenance. A photovoltaic cell is a semiconductor 

diode which converts light energy absorbed by sun radiation 

into direct current.  A Light Dependent Resistor or photo 

resistor gives output voltage by changing the resistance 

depending upon the intensity of light.  Solar panel is rotated 

depending upon the maximum intensity obtained from LDR. 

Motor converts electrical energy to mechanical energy. 

Brushed DC motor is one which provides speed control 

precisely. Driver circuit governs the rotation of DC motor. 

Driver circuit is designed by Darlington amplifier. Two back 

to back transistors are connected. Direct current obtained 

from solar panel is stored in the battery. Lead acid battery or 

secondary battery is used instead of primary battery. It is 

portable, rechargeable. These types of batteries are used as 

power supplies for appliances like ceiling fans, motion 

sensing, light controllers, alarm systems. 

II. HARDWARE ARCHITECTURE 

A. Solar Panel 

Solar panel is an array of solar cells and has P-N junction. 

They convert light energy into direct current by 

photoelectric effect. They are made up of semiconductor 

material like silicon. The photons of solar energy are 

absorbed by the solar cells. The electrons in the N-region are 

excited to higher energy state and they are moved to N 

region the holes enter P region. These excited electrons 

when flows in a circuit hence constitute electric current 

 
Fig. 1: Solar Panel Setup 

B. Dc Motor 

Motor converts electrical energy to mechanical energy. 

Brushed DC motor is one which provides speed control 

precisely. It has ability to supply 3 to 4 times more torque 

than its rated value and has 6 major components axle, 

armature/ rotor, stator, commutator, magnets, brushes. 

Electricity flows into the coil when they are positioned to 

face the magnets, magnetic field is generated which pushes 

coil away from magnet and cause the rotor to run. DC motor 

is rotated Via Arduino programming. It is used to tilt the 

solar panel according to light intensity. Motor is made to 

rotate in both directions with the help of relay circuit.  

C. Light Dependent Resistor 

Light dependent resistor are used for measuring the intensity 

of light. Based on the higher intensity side the solar panel is 

tilted. They can be described by a variety of names from 

light dependent resistor, LDR, photo resistor, or even photo 

cell (photocell) or photoconductor.There are other devices 

such as photodiodes or photo-transistor but LDRs are a 

particularly convenient to use. For small change in light they 

provide large change in resistance. LDRs are made from 

semiconductor materials such as cadmium sulphide (CdS). 

D. Relay Driver Circuit 

A relay is an electronically operated switch which is used to 

turn on and off the appliances which is connected to high 

voltage AC supply by consuming low currents. Driver 

circuit governs the rotation of DC motor. Driver circuit is 

designed by darlington amplifier. Two back to back 

transistors are connected. ULN2803 is an darlington IC 

which is used to drive the motor. Motor will start to rotate 

when it gets +12V, 0V respectively from the driver which is 

operated using relay. 
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E. Lead Acid Battery 

Lead acid battery is used as storage battery or secondary 

battery. The energy from the solar panel is stored as the 

power in the battery. These batteries are commonly used in 

car. These batteries do not discharge quickly and can be 

used for many days according to the capacity of the battery 

and the load connected. Charging the batteries using solar 

panel can be chosen based on the capacity of the panel used. 

If the panel specification is 10W,16-17V, 0.58A the battery 

specification may be 12V but the minimum current or initial 

current to the battery should be 0.39A  

F. Buzzer 

A buzzer is an audio signalling device. There are many 

types of buzzers. The buzzers include built in oscillating 

circuit. Buzzers are operated when a supply of 3 to 5 V is 

given. On applying this voltage, a beep sound is produced 

with a frequency of 2 khz. Buzzers can be operated over 

wide range of temperature and it produce beep sound of 

different intensities. In alarm circuit, the circuit is activated 

by DC supply. This DC will be provided by lead acid 

batteries.Buzzers are used in real time applications as an 

indicator which include alarm systems., Timers, door 

openers etc. They are mainly used in places to indicate there 

is an abnormality or any emergency. In home appliances, it 

is employed in microwave ovens. 

G. Robot 

Robot is one of the supreme achievement made by human 

being.  Robots are used to aid mankind.  Robots are used in 

different fields such as hospitals, military, farms,intelligent 

homes etc. Though their applications changes, basically a 

robot has movable body . Motors and solenoids are used to 

rotate wheels which enables motion of robots from one 

place to another. some of them uses hydraulic systems 

which were powered by batteries. In order to ensure 

uninterruptible movement of robots, lead acid batteries are 

generally used.  

H. Pump 

A pump is a device that moves slurries or fluids, by 

mechanical action. Pumps can be classified as: direct 

lift, displacement, and gravity pumps. pump is operated by 

reciprocating or rotary action. it consumes energy by 

moving the fluid to perform the mechanical work. pumps 

are operated via many energy sources that includes engines, 

wind power, electricity and also by manual operation. as the 

pump can be operated with electricity that is the power 

which is stored in battery by using solar panel. mechanical 

pumps serves in wide range of application such as  aquarium 

filtering, pond filtering ,pumping water from wells, in 

the car industry for water-cooling, fuel injection, , in 

the energy industry for pumping oil, aeration and for 

operating towers. In the medical industry, pumps are used 

for biochemical processes in developing and manufacturing 

medicine, and as artificial replacements for body parts, in 

particular the artificial heart . 

III. GENERAL DESCRIPTION 

A. Block Diagram 

Solar energy, which is renewable source of energy, is 

incident on solar panel. Due to photoelectric effect, the 

excited electrons will flow to N region and the photons of 

sun rays will flow to P region and hence electricity is 

produced due to movement of electrons. The solar panel is 

tracked according to the light intensity which falls on light 

depending resistor. It is achieved by DC motor. DC motor is 

made to rotate and panel is tilted, placed in a position that 

has higher intensity. The motor is driven by arduino 

programming. 

 
Fig. 2: Block Diagram 

The voltage from solar panel which is direct 

current (DC) is stored in a lead acid battery. Voltage from 

the solar panel is acquired by arduino and it is monitored in 

LabVIEW by interfacing arduino with LabVIEW by using 

VISA tool. The Direct Current stored in the battery can be 

used for various applications such as pump, buzzer, robots 

which has different operating voltage. 

IV. SOFTWARE ARCHITECTURE 

A. Labview 

One of the object oriented software is LabVIEW. It is 

possible to design any real time problems virtually. Here 

programming is done by connecting the blocks instead of 

writing codes. Each function is stored. The block diagram is 

designed to control the experimental set and acquire the 

experimental data used. Front panels are the user interfaces 

containing data input and control components.  It defines 

input and outputs for the node through connector panes, 

when it is dropped as node on the block diagram. Block 

diagrams are the panes where the functions are defined 

graphically. 

V. IMPLEMENTATION 

In front panel, the baud rate, data bit, parity, stop bits flow 

control, serial are the necessary input to the VISA resource 

is shown. VISA interfaces arduino and LabVIEW and it 

fetches real time values of solar panel voltage and the 

battery voltage. The voltagevalues of solar panel and the 

battery are displayed. 
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Fig. 3: Front Panel of monitoring system 

 
Fig. 4: LabVIEW program indicating a load operating at its 

threshold voltage 

In the figure, it explains that when the battery has 

sufficient voltage of 5V to activate the buzzer, it will be 

turned ON. Likewise when the battery is charged and it has 

about 9V stored in it, it will make the robots to move 

around. The waveform indicates the voltage in the battery. 

Pump is driven by the lead acid battery only when the 

battery is fully charged. i.e. 12V. 

VI. CONCLUSION 

Power can be generated even in amidst of forest where 

electricity is absent. To meet the electricity demands, solar 

energy will be the best alternative. Instead of using AC 

supply for charging lead acid battery, solar power is used 

here.  

 
Fig. 4: Front panel indicating battery charging 

The lead acid battery is charged by the solar energy 

which falls on the solar panel. DC voltage stored in it is used 

for various applications. LabVIEW programming is done so 

as to charge the battery till it reaches the particular voltage 

to drive the applications like buzzer (5V), robot(9V), 

pump(12V). if the battery voltage is below 5 volts, the 

battery has to be charged.  When it is charged upto 5V, 

buzzer will beep. When the battery voltage reads voltage 

between 5V to 9V, the battery will again start charging.  

Here, the voltage in the battery is 7 V, which is not enough 

to move the robot. So the LED indicating that the battery 

has to be charged  is turned ON. Robot wheels are rotated 

once the battery is charged to 9V.  Pump is driven by the 

battery when it is fully charged(12V).  

 
Table 1: Battery voltage vs Status of load 
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