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ABSTRACT— Solar powered systems are increasing day by day. But the storage units and unwanted usage of that
power results in wastage of solar power and causes damages to appliances in the long term. The objective of this paper
is to provide a solution to save the battery units from getting overflowed and also to provide intelligent power supply
with the help of various kinds of sensors. This are controlled by an Arduino Mega 2560 Microcontroller board. This
will provide a low cost Solar power control system without any computers. To demonstrate the results of the system,
sensors like motion sensor, water level sensor, etc are integrated within the home.

Il INTRODUCTION

Solar cells are rapidly increasing as conventional source for many applications. Smart homes one of such applications
where the solar cells are used to power the entire home. But During night times or when the solar energy is not readily
available we use the stored solar energy to continue the power. This makes use of high capacity batteries which
constantly store electrical energy.

The problem arises when voltage of the voltage of the solar cells are not uniform and they will produce oscillations in the
output voltage. The high voltages from the solar cells affect the battery life at the long run. It is important to produce a
stable charging condition for the battery.

There are solar chargers available in the market which are either costly or they are not used for high power applications.
This motivates to develop a control system which monitors the output voltage from the solar grid and also the battery
level using a controller which then controls the system either by breaking the circuit or reconnecting it based on the
sensor values.

Another important aspect to be considered while tackling the problem of power wastage is when the power is supplied
without any purpose. This can be avoided by integrating various simple sensors to monitor basic parameters to ensure the
power requirements.

1. PROPOSED DESIGN

A Battery Monitor

This first part of the design focuses on monitoring both the output voltage of the solar grid and also the battery level. This
is done using Arduino’s Analog Reference voltage and this is compared with the battery output voltage.

The second part monitors the solar grid which is connected to the battery using a relay switch. When the output voltage
reaches the threshold value above than the threshold value of the battery then the circuit is disconnected automatically by
changing the state of the relay switch.
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Fig. 1. Basic structure of proposed system

B. Power Usage Monitor

The second part of the system focuses on what is termed as the internal power management. This system consists of
different sensors to measure various parameters of the house. The main objective of this monitor is to save power and not
intended to automate the entire home which is basically done in 10T systems.

Some of the parameters to be considered are the presence of human in the house, other important activities being done
irrespective of presence of human. Thus we make use of the Passive Infra Red sensor otherwise called as the motion
sensor to detect motion of the human at multiple locations inside the house. We also use a standard switch to give the
choice to turn off automatic power management because there may be instances where the motion is not present but still
there will power requirement.

These sensors are centrally connected to the Arduino which constantly monitors these sensors to take appropriate action.
Instead of constantly checking these pins for a state change we can use the External Interrupt feature of the Arduino to
make this monitoring happen in the background. This makes the Arduino to other jobs without wasting CPU time on
those pins.
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Fig. 2. Flowchart representing the algorithm Fig. 3. Graph showing input voltage to battery from solar grid
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1. RESULTS

A Experiments

The experiments are done with 300 Watt solar cell grid and a 150Ah battery. The controller used was Arduino Mega with
arduino C language. The experiments measured various parameters like

. Is the output voltage of the solar grid stable?

. When the controller breaks the circuit and the battery?

. Will the average battery life increase in the long run when compared to prior methods?
. How much power is wasted without human presence on average?

B. Measurements

As it can be seen from the graph that the voltage output of the solar is quite oscillatory in nature. This shows that the
battery charging cycle will be affected by the varying input to the battery. The controller is set with the threshold voltage
of V4 = 11.90V and above this the relay is de magnetised to disconnect the circuit.

It is noted that the average charging cycle of the battery is maintained at a constant voltage and thus producing longer life
time and possibility of accidents are avoided. It also helps to reduce the heat dissipation of the battery since the voltage is
maintained well within the rated voltage given by the battery manufacturers.

The next part of the experiment uses the motion sensor output to control the supply to the mains. This was tested to save
power exponentially. The main advantage of this method is multiple sensors are placed thus each block or room can be
controlled seperated by the controller with multiple relay switches.

V. DISCUSSION AND LIMITATIONS

This method uses the low cost electronics to provide solution to effective way of controlling solar power and in general
power consumption. The overall system only targets the general power flow into account and not the specifications of
individuals. Thus it can further be improved to alter based on the requirements of the user by providing a user interface.

This can be done with help of loT systems giving access to the controller from their mobile phone. This can also be
improved to work for multiple battery storage systems with different threshold voltages.

For the final part, We can also use some cloud based machine learning algorithms to collect and analyze data from the
sensors to provide even smarter solutions like when to cut off the main supply, which rooms require power even without
humans, etc.

V. CONCLUSION

In this era of renewable energy sources, it important to investigate the storage problems that arise from these sources.
Since these sources are not man-made they vary naturally based on its environment. The solution that is provided in this
paper to control the solar energy can be useful even for other renewable energy sources which are also oscillatory in
nature. Super chargers are improving day by day and the life time of the battery will be a crucial parameter that will affect
the commercial solar products. This system provides the basic structure for more advanced systems to make the life time
of the battery longer and much more safer.

Organized By: KGISL Institute of Technology, Coimbatore, Tamil Nadu. 3



International Journal of Technical Innovation in Modern Engineering & Science (IJTIMES)

International Conference on Recent Explorations in Science, Engineering And Technology (ICRESET’19)

[1]

[2]

(3]
[4]
[5]
(6]
[7]
(8]

[9]

[10]
[11]

[12]
[13]

[14]
[15]

[16]

[17]
[18]

[19]

[20]

Volume- 5, Special Issue- March, 2019

REFERENCES

Md Faijul Haque, Sabrina Hossain, Ayesha Siddika and Md Nasfikur R Khan ”Smart Home Automation
System based on Environmental Monitoring System,” National Conference on Electronics and ICT, Dhaka,
2017, pp. 1-4.

All About Circuits (2003 2012: N.G.) [Online] http://www.allaboutcircuits.com/vol-3/chpt-3/4.html
[23/01/14].

J.S.Chitode (2009). Power Electronics (4th Edition). pp. (40-41).

A.P. Godse, A.O.mulani (2009). Embedded Systems (First Edition). pp. (1-5).

Arduino (2014), [Online]. Last accessed 23rd, 2014. http://arduino.cc/en/uploads/Main/Arduino.
Somanthan Nair (2006). Electronic Devices and Applications (3rd Printing). pp. (343).
Cblambert (13 march, 2013). Ideal transformer (own work).

D. M. calcutt, Frederick J. Cowan, G. Hasan Parchizadeh. 8051 microcontrollers: hardware, Software and
Applications. pp. (2-4).

EEWeb (2014), Electrical Engineering Community [Online]http://www.eeweb.com/extreme-circuits
[07/11/13]

Engineers Garage (2012) [Online] http://www.engineersgarage.com/articles/embeddedsystem [09/01/14]

Gregor Kleine(N.G.) Elektor Electronics [Online] http://www.learningelectronics.net/circuits/33-v-or-5-
vdirect-from-mains-19.html [14/12/13]]

Hui Pan (December 2009). Home Networks Monthly Newsletter. pp. (12-13).

SO/IEC(2006),1SOCopyrightOffice[Online] http://www.openstd.org/jtcl/sc22/wgld/www/docs/n1169. pdf
[25/12/13].

Stephen Lindsay (2013). Smart Home Automation with Linux and Raspberry Pi. pp. (156-160).

Tooling U-SME (2013: N.G.), Tooling University [Online]http://www.toolingu.com/definition-950120-92935-
receiver.html [12/12/13]

Tooraj jamasb, William J. Nuttall, Michael G. pllott (2006). Future Electricity Technologies and Systems. pp.
(333-334).

George Johnson Plugging into The Sun, National Geographic maga-zine, Sept. 2009.

C.E.Kennedy and H.Price Progress In Development of High Temper-ature Solar Selective Coating,
Proceedings of ISEC2005, August 6-12 2005, Orlando, Florida, USA.

John,Keit,SolarBatteryChargerCircuit, http://www.electroschematics.com/6888/ [Online] (Retrieved
08/04/2015)

Electroshub, (2015). Solar Battery Charger Circuit using LM317 Voltage Regulator,http://www.
electronicshub. org/sola-rbattery-charger-circuit/ [Online] (Retrieved 07/ 15/ 2015)

Organized By: KGISL Institute of Technology, Coimbatore, Tamil Nadu. 4



