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Abstract 

The energy consumption over the period has been raised 

considerably in the industrial sector. The constant increase in 

the utilization of energy has opened an opportunity to find a 

smart way of monitoring, controlling, and saving energy. 

Energy auditing plays the main role to identify energy 

conservation opportunities in the divergent industrial area and 

provide guidelines to identify the practical potential for energy 

saving as the existing system won’t provide a historical analysis 

of energy consumption. Energy monitoring and notification 

system direct attention to the field of industrial automation that 

is breaking into an era with the evolution of wireless sensing 

devices. The wireless sensor networks have been a helping hand 

in enlarging the smart node implementation towards industrial 

premises for monitoring purpose. This paper aims to discuss the 

accessible results in the industrial area and distinct research 

being conducted to enhance the system. 

Keywords: Energy Audit, Energy Consumption, Energy 

Consumption, Energy Monitoring, Internet of Things (IoT), 

Wireless Sensors Networks.  

 

I. INTRODUCTION 

The threat of energy crisis has begun due to the excessive use 

of fossil energy. Also, because of worldwide industrialization, 

global environment shifts to unnatural and human beings are 

facing the drastic problem of survival. It becomes more 

important and necessary to manifest suitable energy-saving 

technologies, as this will help to reduce energy usage. This leads 

to energy monitoring and triggering system which will play a 

crucial part for the industrial system to maintain safety, 

performance, and efficiency. 

The consumption of energy will go on increasing as the 

industrial sector is progressing, this can be correctly reduced by 

minimizing energy waste through the Internet of Things (IoT). 

Internet of Things has been a helping hand in technical 

perspective. It has the capability to transfer data over a network 

without requiring any kind of interaction. The IoT technology 

will help to solidly control and monitor the outcome of electrical 

appliances. At some places where individual presence is not 

possible wireless sensor network gives the heterogeneity in 

communication so that it will provide an accurate assessment. 

Due to technological advancement in recent years of sensors, 

wireless sensor networks (WSNs) has been an essential 

technology for IoT. WSNs comprise of low power, small size 

and low-cost sensors used to remotely collect physical or 

environmental data. The main aspects of sensor networks are to 

regularly monitor the surrounding, provide a trigger when an 

unexpected situation comes in contact, and provides 

information when requested. 

The energy audit of the system in the industry is the basic way 

to understand statistics and also to spare unnecessary energy 

consumption. It provides information about the energy used by 

the system and gives clarity of thought where the energy 

conservation can be done, also it is a primary step towards 

energy monitoring program. The process of auditing can be 

extended as required in multiple phases of the energy program, 

with the result of every successful phase yielding additional 

data on energy use and more possibilities for raising energy 

efficiency. 

EMS is programmed in a simplified manner which goes through 

proper procedure for controlling industries or buildings energy 

consumption outline. It is to reduce the waste of energy, money, 

and power required for the production, and other portion. The 

main agenda is to keep looking for energy waste which has 

occurred due to the regular use of energy consumption of 

electrical appliances such as an air conditioning unit. This 

system will be linked to trans-receiver to monitor energy 

consumption, the results will be stored in a database for analysis 

purpose.  

 

II. LITERATURE SURVEY 

Wesley “Tyler” Hartman, Alexander Hansen, Erik Vasquez, 

Samy El-Tawab, Karim Altaii have presented a system for 

monitoring and controlling data with help of IoT technology. 

The basic aim was to construct a system which is low cost, more 

efficient in communication and which collectively monitor and 

control the heavy electrical appliances such as air conditioning 

units, etc. Raspberry Pi as a simplified programmable 

computing device is used for execution purpose, where python 

code is used for implementation. For the betterment, an entire 

system consisting of iOS application for smart devices to access 

anywhere anytime in the world, a cloud-based database for 

storage, an application programming interface, and other 

hardware portion. The objective was to witness the energy 

efficiency response via controlling and monitoring the overhead 
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lighting section and air conditioning appliances. The IoT device 

designed to allow the energy data usage of the different system 

to manage and collect in the database so that it can be accurately 

examined and analysis can be done. This complete system was 

installed at a Costa Rica, where the testing and data report was 

conducted. The energy usage data was generated, different 

trends were concluded, thus discussing with the consumers to 

make them understand it and make redundant choices to help in 

energy consumption.[1] 

A.R. Al-Ali, Imran A. Zualkernan, Mohammed Rashid, Ragini 

Gupta, Mazin AliKarar have presented about smart energy 

management with the help of Internet of Things and big data 

principle for housing appliances. The system is designed in 

such a way that, users will directly able to monitor and control 

devices also generation of an online bill through a familiar user 

interface smart mobile application. They have focused on 

contributing towards cutting the cost as off we are still facing 

with the energy requirement. The authors have designed the 

system where electrical devices are interfaced to the data 

acquisition module which is IoT object, where each appliance 

is provided a unique IP address which emerging into a wide 

mesh wireless network of devices. The data acquisition system 

on chip (SoC) module gathers the usage of energy consumed 

data of every device which belongs to the smart house and 

transfers the data to a central level server for forthcoming 

process and reviewing. All this data from variant residential 

areas will accommodate in a server as Big Data. This system is 

capable of analyzing the energy consumed data and controlling 

of devices with meeting up with consumers necessitate.[2] 

Mohammed Abo-Zahhad, Sabah M. Ahmed, Mohammed 

Farrag, Mohammed F. A. Ahmed and Abdelhay Ali have 

presented an energy monitoring and management system 

which is totally based on wireless sensor networks. The main 

purpose was (a) to build efficient load management, (b) 

decrease the consumption of customers at peak load hour, (C) 

diminish carbon emission of the household. This system is 

designed in real-time which monitors and controls all the 

energy expenditure of the electrical appliances in building and 

also estimate the projected energy consumption.  The system is 

divided into two sections for simplification. The first section 

consists of the Energy Management Unit (EMU). EMU has a 

graphical user interface for runtime monitor and control which 

helps in sophisticating things. The second section works as 

sensor nodes. These nodes will contain the power dissipation 

of the various loads and direct it to the energy management unit 

through a multi-hop network. NI LABVIEW software was 

used for the implementation of EMU. For establishing 

communication with other sensor nodes XBee-PRO ZigBee 

module is used. Also, in hardware prospect, Arduino Uno 

microcontroller and ACS712 current sensor are implemented 

in the model.[3] 

Abdullah I. Alhasanat, Ahmad Ali Alhasanat, Khitam M. 

Alatoun, Aws AlQaisi have discussed the data gathering 

mechanism using an intermediate node in the wireless sensor 

network. They have planned a new algorithm for energy saving 

data gathering in which they gave more importance in 

lessening the transmission path within cluster heads and 

sensors nodes. This was done in the following fashion firstly 

divide the sensor network periodically into four sections 

proportional about a centroid node, secondly each cluster head 

is defined that is a collection of cluster heads in the midst of 

each section are defined so it will help to cumulate data from 

cluster members and transfer these data to cluster heads in the 

following hierarchical level. This algorithm selects the concept 

of hierarchical clustering that limits cluster heads from 

transferring their data for long distance and with this energy 

consumption is notably raised of the sensor nodes. This 

algorithm concentrated on (a) bypassing the overhead of 

progressive clustering, (b) reducing the communication 

between the cluster heads and sink node. Importantly the 

outcome of this was better as compared with LEACH-C 

algorithm in terms of network endurance, number of dead 

nodes and energy consumption.[4] 

P. Thamarai, R. Amudhevalli proposed a system that basically 

deals with the problem at an easy and efficient way by 

examining the energy usage in the industrial sector. Energy 

Meters, PLC’s and PC’s SCADA- Supervisory Control and 

Data Acquisition of industrial management processes used for 

serial communication to promote communication within the 

programmable logic controllers and computer are applied for 

executing its operations. The main purpose of this was to create 

a simple path for energy auditing process, decrease the manual 

cost, calculation of energy consumption usage and monitoring 

of graph. Smart energy meter stores value which is directly 

fetched by PLC's with the help of RS 485 Modbus protocol. 

The data is sent to the server to update the database and then 

other users are able to access and get the update of the 

system.[5] 

Hong-Chan Chang and Cheng-Chien Kuo have presented 

studies on the wireless energy management system for the 

suburban area. They did proper examining of the energy 

management system with successful results, where the status 

of power supply usage of electrical devices loads and at normal 

day time were fetched. For remote monitoring of the status of 

individual monitoring point, ZigBee wireless transmission was 

used. Which also provides the data when power usage was 

unknown to the common outlet thus the customers are able to 

fetch it when needed. Energy preservation and safety 

protection are the best outcomes for energy monitoring.[6] 

Anbarasu.M, Rajendhiran.V proposed a system which 

recognizes the collaboration among wireless sensor networks 

(WSNs) and electrical signal-based motor signature study and 

proposes a scheme of applying WSNs in the web-based system 

and remote energy monitoring and fault diagnostics for 

industrial motor systems. The chief purpose is to provide a 

system summary where the nonintrusive nature of the 

electrical-signal-based motor signature review enables its 

purposes and features in WSN structure. Proper considerations 

in designing nonintrusive motor energy monitoring and fault 

diagnostic schemes in such systems are discussed.[7] 

Heliasadat Hosseinian, Hamidreza Damghani have proposed a 

system to solve the problem of energy management which is 

considerably increased in Iran. The main objective of the 

system is to construct a cheap and functional substitute of much 

higher in cost, the device will cover whole energy usage with 

ease of connections, sockets to calculate power consumption 

and charges of power, a web database for the user and a 
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Graphical User Interface (GUI) to evaluate the data from the 

smart meter on the personal computers. The authors have 

firstly gathered the data of energy consumption in Iran and 

accordingly, they decided to develop a system which is going 

to give the best outcome. This system has the ability to manage 

the control of home appliances and the consumption is 

represented in graphical form. The consumption information in 

graphical form with hourly usage was shown so that the 

analysis portion get pretty clear, which will help the user to 

make their consumption effective and environment-

friendly.[8] 

Samia Kiran, Hoorish Iqbal Butt Hasan Ali Khattak, Akhlaque 

Ahmed have presented a system to observe the consumption of 

electrical appliances in dormitories, private rooms and other so 

that the extra consumption can be sorted and reduced to 

conserve energy. Basically, the efforts are taken to identify the 

energy consumption of individual area which will help to get 

the information to find out where the high voltage appliances 

are used though that are not allowed. In hardware, the ACS712 

current sensors, Arduino (Nano), ZigBee and My SQL 

database are utilized to save the data from the sensors. Also, 

the important portion is Raspberry Pi gives the support of the 

Internet of Things as the Raspberry Pi and Arduino are in serial 

communication to help in data gathering. The data acquired on 

Raspberry Pi is uploaded in the SQLite database. The data from 

Raspberry Pi is uploaded in regular interval of time and 

previous data is stored. For the analysis purpose, the tabular 

data is shown in graphical form to simplify the system and 

there the data of individual room are visible and directly the 

consumption can be measured.[9]  

Danielly B. Avancini, Simion G. B. Martins, Ricardo A. L. 

Rabêlo, Petar Solic, Joel J. P. C. Rodrigues have proposed a 

manageable system using IoT for the energy monitoring 

system. They have collectively suggested, designed and 

executed a low-cost efficient three-phase smart energy meter 

with the help of Internet of Things and in-build multifunctional 

protocol. This has the ability to receive, process and transmits 

variant electrical energy related parameters and designed 

keeping the consumer in mind. On the other hand, they have 

software platform support to handle generated data, analysis of 

data and future processing. The authors have used Modbus 

TCP, Modbus RTU, and SMPS for the successful serial 

communication which plays an important role the 

communication. The electrical appliances will be equipped 

with sensors to provide the data to the smart meter in the room 

and that collective data will be carry forwarded to the server 

which will eventually be seen by the client at anywhere he 

wishes. RMS voltage, RMS current, active power, reactive 

power, apparent power, power factor, frequency are the 

parameters which are shown by the system to the consumer. 

The histogram is also visible to the consumer for better analysis 

in future prospect.[10]  

Sanket Thakare, Akshay Shriyan, Vikas Thale, Prakash 

Yasarp, Keerthi Unni have presented a solution to the 

consumers who are not satisfied with the charges they been 

applied for the energy consumption as there is no provision of 

providing the exact reading of consumption and also the 

individual consumption of electrical appliances. The authors 

have implemented and designed the smart energy meter using 

Arduino microcontroller which will help to generate power 

consumption of individual electrical appliances. The major is 

played by the Internet of Things to give a handful of data to the 

server so that the consumer will be able to examine the energy 

consumption. One of the benefits of this system is that it will 

help in monitoring power consumption at the device level and 

the user can individually point out the device where the power 

consumption in more or less through the data uploaded by the 

device. For transferring the values of consumption, they have 

used ESP module which sends immediate power values after 

20 seconds to the cloud. They have successfully obtained the 

power consumption of bulb, a fan, LED TV and refrigerator 

and this is represented in graphical format for simpler viewing 

as on a daily basis.[11] 

Karthikeyan S, Bhuvaneswari P.T.V have proposed and 

designed a real-time monitoring system for residential energy 

consumption. There will be continuous access to energy 

consumption to the user as the IoT technology will be the main 

aspect of the system. The system is defined in three parts 

customer premises, server and control, user interface. The 

optical sensors are used for the operational purpose with the 

Wi-Fi module and memory to store the data. The proposed 

system was installed in premises to examine the real-time 

energy consumption. The three-phase supply is provided to the 

embedded module for better load consumption. The record is 

stored for the analysis purpose and this process is continuously 

done every 10-minute interval for simplicity. In case if there is 

shut down of power supply the controller has the ability to 

reboot and obtain the previous values stored in the database. 

After that, it starts the same procedure of storing the data. The 

authors have provided an output message to the user on their 

device to get an update of the consumption. With this also a 

graphical representation is also shown to the user for the study 

of consumption. The main advantage of this will reduce the 

manpower demand in collecting the power reading and will 

decrease the error occurred by them.[12] 

Wen Li, Sami Kara have presented another application of 

monitoring with wireless sensor networks and Internet of 

Things as a monitoring manufacturing environment. The have 

designed a two-step framework as to firstly get the architecture 

done and then to examine selection criteria for variant 

components and a temperature monitoring is designed with the 

results in this paper. Firstly, the architecture was finalized as in 

which data acquisition and transmission of wireless sensor 

networks were done. This acquisition of data was provided to 

a microcontroller which will store the data a cloud. The cloud 

server has two portions in the Web browser and other mobile 

API and this will be the final visualization of the system. 

Secondly, it was the selection criteria for components 

depending on the demand at that point.  In this way, they have 

done the integration of WSN Internet of Things also which has 

set the basic platform for designing the monitoring 

systems.[13] 

 

III  CONCLUSION 

In this paper, various research work is discussed based on 

energy management, energy consumption, WSN, and IoT. The 

energy auditing has really been a very crucial portion in this 
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type of project as this will help in conserving the energy and 

prevent it from losing. Based on the above methodologies a 

system is proposed with networks which will guide in 

managing the appliances and IoT to view the consumption in 

any part of the world. There are still many technologies that 

have been used and implemented over the period of time 

associated with energy conservation. But again, there are many 

challenges ahead for which the better technical solutions and 

algorithms will be implemented in the future to solve the 

problem. 
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