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ABSTRACT: Energy can neither be created nor destroyed but can be mismanaged which can lead to financial and safety consequences.
This work propose a device, using arduino microcontroller, a relay, a GSM module, to develop a remote control in switching on and off of
home appliances such as bulbs, air conditions, heaters other energy consuming appliances. In this paper we are using ATmega8 embedded
microcontroller with a dedicated port for future reprogramming in implementing this technique in homes. These appliances like fridge,
bulb, fan, television, air conditions, heaters etc. are connected to the microcontroller through the relay. We can switch ON and OFF the
appliances by using switches whenever we need. The power consumed by the appliances is measured, the consumption of power by the
appliances is measured by the sensing unit. The power used is calculated with the help of current transformer. The reading of the consumed
energy will be displayed on an LED display. The GSM module will send and receive command using text massaging. The main significance
of this project is to remotely control (ON and OFF) home appliances via text massaging. The device is developed using cost effective and

affordable materials.
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INTRODUCTION

An energy management system (EMS) is any computer-aided
tool or tools used mostly by electric utility grid operators to
monitor, optimize, and control the performance of a
generating and/or transmitting system. it is also used in micro
grids.

As wireless communication is gaining ground day by day. It
made it easy for us to use mobile phones to remotely control
household appliances and to receive alert via SMS about the
energy consumption in the house. In this paper we describe a
remote appliance control system which can control different
household appliances by sending an SMS from a mobile
phone and monitor the energy consumption in the house just
by a SMS remotely. This controller is extremely handy when
we are away at places where we cannot monitor or control the
energy consumption in the house manually, we can use this
device to monitor and control the ON and OFF switching of
the appliances as no wired connection is required between the
switch and the home appliances as it can be controlled from
any place in this world with a GSM service. The
microcontroller would then control the home appliances based
on the information given to it and send a feedback. The
proposed solution is easy to use, it is simple, secure, and
robust.
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Fig. 1 block diagram of the device.

This system consist of two parts, the hardware which consist
of embedded system that is based on 8-bit microcontroller
(ATMega8), a GSM handset with GSM Modem (SIM900),
relay module, voltage and current sensors. The software part
consists of programming an arduinouno microcontroller. The
GSM modem provides the medium of communication
between the home owner and the system via short message
service (SMS).

METHODOLOGY

This device is developed to help households in monitoring and
controlling remotely high consuming home appliances. The
microcontroller (AtMega8), the relay and display are powered
by a power source. The arduino which is the microcontroller
is connected to the display and the GSM modem where one is
an output device and the other serve as both input and output
device. The microcontroller is also connected to the relay
which serve as an electric switch, the relay is connected to the
loads to be managed. The sensors both voltage and current are
input devices attached to the AtMega8 to provide voltage and
current consumption of the home appliances. The
microcontroller is programmed to calculate the power
consumed by this appliances with the GSM module serving as
clock. At a certain set amount of power consumed, the
microcontroller command the module to send an SMS alert to
the programmed number of the owner’s GSM handset. The
owner then can send an SMS command (if he wishes so) to be
executed, this SMS is sent to the GSM modem via the GSM
public networks as a text message with a definite predefined
format, the commands sent will be executed by the
microcontroller. The system will interpret the commands and
turn the appropriate appliance/s ON/OFF accordingly via the
relay which serve as the switching module.

121

NCEC 2018: Department of Communications Engineering,
Ahmadu Bello University, Zaria, Nigeria, 17" — 19" October 2018



DEPARTMENT OF COMMUNICATIONS ENGINEERING
» AHMADU BELLO UNIVERSITY, ZARIA - NIGERIA

Proceedings of the 1st National Communication Engineering Conference 2018

ACKNOWLEDGMENT

All praise and veneration to Allah the beneficent the merciful
God that bestowed His abundant blessing of knowledge to
humans, peace and blessings be upon his last messenger
Muhammad bin Abdullahi the prophet of mercy and
compassion.

To my supervisor, colleagues, lecturers, family, friends and all
well-wishers that either directly or indirectly render assistance
in the formulation of this work. | say thank you all.

REFERENCES

[1] Mahmud, Khizir; Town, Graham E. (June 2016). "A
review of computer tools for modeling electric vehicle
energy requirements and their impact on power
distribution networks". Applied Energy. 172: 337-359.
doi:10.1016/j.apenergy.2016.03.100.

[2] Curry, Edward. 2012. “System of Systems Information
Interoperability Using a Linked Dataspace.” In IEEE 7th
International Conference on System of Systems
Engineering (SOSE 2012), 101-106.

[3] International Journal of Advanced Research in Computer
and Communication Engineering Vol. 4, lIssue 1,
January 2015.

[4] Alkar, A. Z., &Buhur, U. (2005). An Internet Based
Wireless Home Automation System for Multifunctional
Device IEEE Consumer electronics,51(4),1169-1174.
Retrieved
fromhttp://www.thaieei.com/embedded/pdf/Automation
/2002 2.pdf

[5] Uhuegbu, C.C., and Ayara W.A., “Delay Timer (Relay
driver) for home electrical appliances”, Archives of
Physics Research, 2011, ISSN : 0976-0970

[6] ZulkifliOthman,RohaidaHusin,Mohd  Faisal  Saari
,“Automatic  Street Lighting System for Energy
Efficiency Based on Low Cost microcontroller”, ISSN:
1473-804, January 2005

[7] Hari CharanTadimeti, ManasPulipati, “Overview of
Automation Systems and Home Appliances Control
using PC and Microcontroller”, Volume 2 Issue 4, April
2013

[8] SajidullahS.Khan, AnujaKhoduskar, Dr. N.A ,Koli,“Home
automation system”, IJAET/Vol.Il/April-
June,2011/129-132

[9] Stevens, Tim,
0965708101(1994)

[10] Subashri P, et al. (2016), “An Advanced Energy
Management System Facilitated by GSM with
Automated Power Scheduling”, GRD Journals, Volume
1 Issue 7, June 2016 ISSN: 2455-5703

[11] Atul V. Kamble, Sandeep S. Bidwai, Varsha B.
Chougule, “AUTOMATION AND POWER SAVING
OF HOME USING ANDROID MOBILE”, IJRET,
elSSN: 2319-1163 | pISSN: 2321-7308.

[12] S.Nagalakshmi’s et al, (2017), “Design and
Implementation of Aurdino Based Smart Home Energy
Management System Using Renewable Energy
Resources”, ISSN: 0974-4290, Vol 10 No.6, pp 696-701.

[13] Huurdeman, A. A., (2003).The Worldwide History of
Telecommunications. John Wiley & Sons: pages 529.

[14] Shibu, K. V., (2009). Intro to Embedded Systems 1E.
Tata McGraw-Hill Education: pages 709.

[15] K.N Ramli et al, (2014) “Development of Home Energy
Management System Using Arduino” ISBN: 978-0-
9891305-4-7

[16] C S Kudarihal and P M Menghal (2010) “Smart and
Intelligent Energy Management System Using GSM
Technology” IDAEPSC.

[17] SnehaChaudhari, PurvangRathod, Ashfaque Shaikh
(2017) “Smart Energy Meter Using Arduino” Malaysia,
86400 Parit Raja, BatuPahat, Johor. ISBN: 978-0-
9891305-4-7

[18]http://www.edgefxkits.com/media/wysiwyg/Integrated
Energy Management_System_based on_GSM_with
User_Programmable_Number_Featuresand_acknowled
gement_features Block Diagran.JPG

[19]]https://www.bing.com/images/search?view=detail V2&c
cid=100ETyg%2b&id=CCBEADBCD60B8185CD812
81E8244633D7F6C29D4&thid=0IP.100ETyg-
f118TV--#54HowHaE D & mediaurl=https%3a%2{%
2fcircuitdigest.com%2fsites¥%2fdefault%2ffiles%2fcirc
uitdiagram_mic%2fIR-Remote-Controlled-Home-
Automation-circuit-
diagram.qgif&exph=622&expw=1138&q=
printed+circuitboard+diagram+of+energy+management
+system+with+programmable+numbers+using+gsmé&s
imid=607986291545146957 &selectedIndex=0&ajaxhis
t=0

“The smart office”, ISBN

NCEC 2018: Department of Communications Engineering,
Ahmadu Bello University, Zaria, Nigeria, 17" — 19" October 2018



