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ABSTRACT 

This paper presents an Internet of Things (IoT) based system for energy monitoring of 

small houses and industries. The demand and cost of energy is increasing day by day, 

leading the organizations to find smart ways for monitoring, controlling and saving 

energy. A smart energy monitoring system can contribute towards minimizing the costs 

while still meeting the energy demand. The emerging technology; Internet of Things 

(IoT) can be used for better monitoring of energy consumption for residential and 

industrial sectors. The system is designed and prototyped for monitoring energy houses 

and industries with real time information about their electricity consumption. In the 

presented system, current sensor (ACS-712), voltage sensor, microcontroller (arduino) 

and Wi-Fi module (ESP8266) is used. Voltage and current sensors sense the values with 

good precision and send it to microcontroller. Microcontroller transfers the data i.e. 

voltage, current, power and energy to the webpage (ThingSpeak) via Wi-Fi module. 

Besides displaying the real time data, this webpage also saves the previous data with 

date and time and can easily be accessed with the help of internet. The proposed system 

offers a clear idea of real-time electricity consumption. This system is committed to the 

vision of the Internet of thing, offering opportunities to expand its functionality, and 

collaborate with other monitoring services through an open source platform.  

Keywords: Internet of Things (IoT), current sensor (ACS-712), microcontroller (arduino), 

wifi module (ESP8266), ThingSpeak 
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1. INTRODUCTION  

Electricity is the most important 

necessity for both economic and 

collective development of the world .But 

main products of electric power are 

produced mainly in fossil fuel like natural 

gas and coal. In Current status the 

dependence on certain fossil fuels and 

corrosive green house gases (Including 

GHGs, CO2, CH4 and N2O) warns the 

world on global sustainability [1]. 

Investors in energy and renewable energy 

are important. Determinants Sustainable 

energy policy is often economically 

beneficial and progressive. Therefore 

Energy precautions and contamination of 

the environment decreases [2]. 

The purpose of this project is a low-cost 

tool for monitoring energy consumption 

for home and small industry. We make a 

system that can show us usage of energy 

hourly/daily basis.   

In Previous years due to progress in 

Internet programmed electric billing 

devices, the Internet bill Pay is possible. 

Otherwise the valuation of the meter is 

yet being classically read. This requires 

enormous Man power. Moreover, an error 

in evaluation conducts to big loss of 

revenue.  For this project we used AMR 

device that combines inevitable 

estimates consumption and more 

payment. To reach the AMR system, we 

assign the IP address [3]. 

Existing AMR models can be categorized 

into two types typically wireless and 

wired. In wired, the data shifting is done 

whether it be through PLC either HFC on 

the communication.  The wireless status 

is performed using GPRS either Wi-Fi. 

Energy measuring across the cable is as 

costly as it needs Infrastructure altering 

.So for this project, we prefer Wi-Fi 

because it is more convenient wireless 

device and now a day’s become more 

common means of every settlement. 

 
2. LITERATURE REVIEW 

The goal of energy monitoring is to 

provide users with information about 

their consumer models and their 

implementation through the energy 

monitoring program that collects and 

analyzes consumption data, and then 

provides useful information directly to 

the client machine. This developing 

system contains two electronics 

category: data acquisition device as well 

as the data display device [4]. 

The first monitoring system enhanced the 

data acquisition with the help of boards 

of multifunction meters. These devices 

were still used the data acquisition on 

the plants and factorize. This system 

collect the information and then 

transferring the data to the central site 

and carried out any important 

investigation and then showing that Info 

on the screen [5]. 

For monitoring of current and voltages of 

three phase, used the NenoArduino to 

read the information from sensors such as 

voltage and current sensors and send the 

result of these measurements to the end 

user by the help of Bluetooth. This 

process is only for transmission and 

second one is receiving data from the 

Arduino Microcontroller. For displaying 

the data used software SVCMS that is 

installed in the Android phone [6]. 

Solar energy is the form of energy which 

we obtain/ receive from sun either in the 

form of visible light and electromagnetic 

radiations. It is unconventional energy 

source and preferred for enhanced 

monitoring system with the specific 

advantages such as environment source, 

easily frequently available and free use. 

By using solar technology, the measuring 

of voltages for solar and battery is 

necessary. This paper focused the two 

software for monitoring which are 

SACADA and PLC [7]. 
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A managed power database can be a 

prosperous way to reduce power feeding. 

From this side, there are many aspects 

that are convoluted in installing tools 

Speed transmission uses efficient use of 

resources, CFL. Current energy program 

will reduce energy use 2 to 5% per year. 

Existing Resources and Existing Energy 

Efficiency Levels over time will result in 

environmental improvements by 

decreasing greenhouse gas emissions [8]. 

AMR device that combines inevitable 

estimates consumption and more 

payment.  To reach the AMR, assign the 

IP address. Bringing this technology any 

device online and Internet connectivity is 

considered as IOT (internet of 

things).Based on the medium that used 

for data transfer. Existing AMR models 

can be categorized into two types 

typically wireless and wired. In wired, 

data shifting is done whether it is through 

PLC either HFC on the communication. In 

the wireless status is performed using 

GPRS either Wi-Fi. Energy Measuring 

across the cable is as costly as it needs 

Infrastructure alter [3]. 

The GSM modem here is used to exchange 

GSM mobile data. As part of the overall 

order of development, some orders for 

monitoring communications. Some of the 

information exchange, equilibrium gaps, 

unit of operation, electricity utility and 

power consumption. Other possibilities of 

monitoring communications controls 

meter filling, credit warning alert, 

disassembly and disconnection of wireless 

meters [9]. 

Energy consumption in cultivated 

countries raised from 16%  to 50% in 

between 1974 to  2004 and predicted  

further increase consumption in the 

coming years [10].The United States, the 

world's largest economy, Consumed 12.96 

million watts /hour per capita in 2014 

[2]. 

 

3.        METHODOLGY 

Current and voltage sensors are attached 

for measuring current and voltages of 

loads as per requirement by sending the 

command to Main controller (Arduino) 

through wireless communication, then 

upload the data to database thing speak 

by using Wi-Fi Module (ESP8266) as shown 

in the Figure1. 

 

 
Figure 1: Block Diagram 

Only 20 seconds required for sending the 

data to the database thingspeak and it 

save the all data, any time the previous 

and new data can be checked from the 

database with the help of pc. 

 
4.        SYSTEM IMPLEMENTATION 

Implementation of complete system 

consists of different components. We 

used a voltage sensor in parallel for 

measuring voltage, current sensor in 

series which is used to measure the 

current, a 220/6v step down transformer 

used with Voltage sensor, LCD with 

Arduino, and Wi-Fi module for sending 

data to data base. Transformer is used to 

limit the output voltage requirement. All 

parts are combined at a single board 

consist of Transformer, complete 

hardware as shown in the Figure 2. 
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Figure 2: Complete Hardware 

Figure 3 shows complete system in which 

Arduino, Current sensor, Voltage sensor, 

liquid crystal display, Wi-Fi Module and 

load cell are combined. Now all the data 

is directly transmitted and received 

between all the Arduino. Decisions are 

taken on the basis of this data which 

enhance the overall system protection. In 

this way load monitoring strategy in 

houses and small industries is 

implemented. 

 

Figure 3: Complete System 

 

5.        RESULTS AND DISCUSSIONS 

In this section, discussed about the 

different graph of voltages, current, 

power and energy for observing the 

results that in which date and time what 

is the values of these parameters. 

Figure 4 shows the graph between 

voltages and time that in which time 

what value of voltage are appear on the 

graph. In the graph At 22:25 

approximate220 voltages are appear on 

the graph. From time 22:20 to 22:24 the 

zero voltages appear on the graph 

because at that instant our system is off. 

 

 
 

Figure 4: Voltages Graph 

Figure 5 shows that Values are 

continuously changed because of the 

continuously changing in load. In this 

graph current showing its maximum value 

of 1.62 A at 27th march 2019. 

 

Figure 5: Current Graph 

Figure 6 shows that after the time 22:25, 

the system is on, then values of power 

changed continuously because at that 

time current is also varying. 
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Figure 6: Power Graph 

Figure 7 shows that when the system is 

on, then values of Energy changed 

continuously because at that time 

current and power is also varying 

.Because Energy is the product of time 

and power then when power is varying its 

means that energy is also varying. Energy 

showing its maximum value of 19.5wh. 

 

Figure 7: Energy Graph 

6.     CONCLUSION 

This paper defines the strategy and 

prototype of the domestic electricity 

monitoring method that has been 

successfully finalized. Tentative results 

show that the proposed model conforms 

to the design qualifications. In this 

project, we have introduced an energy 

monitoring system that allows consumers 

to access information related energy use. 

The proposed system offers a clear idea 

of real-time electricity consumption. This 

system is committed to the vision of the 

Internet of thing, offering opportunities 

to expand its functionality, and 

collaborate with other monitoring 

services through an open source 

platform. At the end, in this project we 

save the data and show this data on the 

graph using internet of things application 
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