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Abstract 
  

Energy consumption by electronic gadgets in home is the major concern for 

any individual. As technologies like IoT etc. are making human lives 

comfortable but the concern about energy consumed by the devices used in 
an IoT system is still a serious concern. If the energy consumption is too 

high, electricity bill may increase which stands out to be a burden again. In 

this paper an intelligent home management technique is proposed which 
tracks the amount of energy consumed by the gadgets in home and alerts the 

user if their usage exceeds a threshold limit. This system is implemented 

through IoT where the values of consumed energy will be stored in a cloud 
platform so that the person can view it in any particular month and 

accordingly plan their usage of devices in home. This system is built using 

Node MCU, Current Sensor and Ubidots software as the main components. 

 
Keywords: IoT, Energy Monitoring, Node MCU, Ubidots Software. 

 

1 Introduction 
 

The intelligent home management technique is built using IoT (Internet 

of Things) technology which contains a sensor that is used to transfer data 

over a network without any physical work. IOT architecture consists of  
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mainly three layers which are perception layer, network layer and application 
layer. Opportunities using IOT can perform over all embedded devices that 

are connected to internet or WIFI (Wireless Fidelity). So IoTsystems can 

make personal and work life more convenient by managing and monitoring 
devices wirelessly anywhere in the world through application installed in 

smart phone. One of the application as discussed is the energy monitoring 

and management in a home where current passing through each device is 
measured through a CT sensor and the energy consumed is measured and 

viewed in mobile application called ubidots. The user can monitor the 

current consumed from any location in the world where internet is provided. 

In the present day scenario smart phones are available with anyone even in 
rural areas. So an application installed in the phone can control home 

appliances from remote locations and even the status of these appliances is 

available in cloud platform. In our system two devices are monitored and 
controlled using a smart phone.IOT system consists of sensors, protocols, 

actuators, cloud services and layers. 

In industries, large buildings etc. solar power is used for different 

applications. Solar energy doesn’taffect the environment but it is not possible 
to get this energy when the weather conditions are unlikely. Solar panels are 

generally placed on top of a building or on the roof. All buildings can have 

solar panels but rays coming from sun may or may not fall on solar panel so, 
solar panel should be placed on roof in such a way that sun light can fall on 

the  panel through its journey around the sky so it can absorb more light and 

produce energy to overall building. When there is not enough sunlight to a 
building, placing a solar panel doesn’t serve any purpose. More number of 

silicon cells is needed to generate energy required for a complete large 

building. If the number of cells is to be increased, cost also increases which 

is not feasible when the climate is cold or when it rains? If the total energy 
consumption of a building is to be through solar power it costs around one 

lakh or more for the system to be installed.Solar inverters and batteries also 

cost very high where middle class and below cannot afford those. So, in this 
paper electrical energy management and monitoring through IOT is 

proposed. 

The main purpose of this paper is to present the advanced version of an 
IOT device for managing and monitoring electrical power consumption of 

building. This proposed paper deals with energy consumption and energy 

meter bill payment through online with use of IOT technology. This device 

used for energy consumption by the consumer and government analyzes the 
energy usage of the consumer to improve the load demand. ESP8266 Wi-Fi 

module is used to perform the IOT connected device and the sending 

energydata’s are accepted through this channel. In the recent system, 
consumer can also execute power management by knowing energy 

consumed with respect to time. The energy monitoring system is developed 

using arduino board and energy can be monitored through IOT. This system 

is designed to be cheap and is flexible by allowing devices like fan, light, AC 
etc. to be controlled.  
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Literature survey is presented in section 2, proposed work is explained in 

section 3, in section 4 results are shown and finally the paper is concluded in 
section 5. 

 

2 Literature Survey 
 

In [1] A. R. Al-Ali et al. worked on Energy Management System (EMS) 

for smart homes. The workproposed is based only on IoT and Big Data 
platform. The system is designed which uses data analytics and scalable 

storage for developing smart EMS to help various users. With this system 

user can monitor remotely, control the device and even the user can generate 

online bill which can be done through a mobile application.  
“The Internet of Energy (IoE) is becoming a legal science tool to serve 

the purpose of a smart city”. In [2] C. K. Metallidou et al., referred the 

transformation of smart buildings from existing buildings which took place 
in Europe. A work is proposed which manages all the technical stuff through 

IoT devices in terms of energy consumption. A cloud interface is present 

which can be controlled remotely.  

In [3] S. Barker et al. presented many techniques which can monitor 
energy consumption in higher bandwidth devices. The work developed is 

used for controlling overall house monitoring through Insteon. Several 

techniques are used such as smart polling and switch event correlation. The 
proposed work has practically decreased consumption of total bandwidth by 

80%. 

In [4] W. Li, T. Logenthiran et al., presented awareness to the home 
owners by comparing their usage to the local community and their total 

consumption, so that the user can change their usage time of home appliances 

to that of local community usage time. A real data set of UAE Emirates of 

one million residential areas to one million smart house meters is used. 
The proposed work in [5] R. Gupta et al., compared the energy 

consumption of home owner and their local community consumption of 

power. The consumption is monitored on daily, monthly and yearly basis. 
This work has included with Big Data algorithm. An online web based 

synchronized data generation of power consumption where real time graphs, 

charts, reports are provided. 
In [6] GuneetBedi et al., demonstrated the “importance of integrating 

Internet of Things (IoT) devices and technologies for efficient energy 

management in a building environment”. Wastage of electric energy is  

minimized, Carbon emissions are reduced which resulted in saving cost 
generated by consumption by the Elman recurrent neural network (RNN) 

model. 

In [7] R. Morello et al., described “role of advanced systems in the 
electric grid of the future”. The capabilities of sensors are proved in 

monitoring power consumption in nodes of an electrical network. Energy can  
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be low in any direction it wants. The efficiency of power grid can be 

improved when the smart meter uses the internet network. 

In [8] N. Javaid et al. proposed a work for increasing energy 
consumption for under water wireless sensor network to increase the work 

and efficiency. Author proposed a protocol for the increased life time which 

operates in three phases where nodes share their information to one another. 
These routing protocols helped in improving lifetime of the network by 55%. 

In [9] H. Ko et al., proposed a work to reduce the needless transmissions 

in IoT during neighbor transmissions. The proposed a system which conserve 

monitoring above required level which gradually increase the network 
lifetime. This system has reduced needless transmissions in energy 

consumption by 35% when compared to the regular means. 

In [10] O. Said et al., proposed an IoT Energy Management Scheme 
(EMS) which considers heterogeneous energy constrained nodes. 3 strategies 

are proposed and shown EMS performed far better than the conventional 

methods that are followed through IoT. Consumption rate of energy, 

throughput and network lifetime are some of the achieved constraints from 
this system. 

In [11] R. Bhilare et al., introduced a smart home system using IoT with 

a real time meter with help of cloud based web application. Real time energy 
consumption and home automation on a single web application with 

graphical presentation are presented. This application is a user friendly which 

is efficient and comfortable to the owners. 
In [12] J. Suzuki et al., showed that a computer is not required for 

implementing an IoT device but an I/O device alone is sufficient as an I/O 

device works as a local device for a remote controlling host. Without using a 

special hardware bridge local device can be controlled by the host with a 
remote I/O device attached to the IoT device. 

In [13] U. Ramani et al., worked on home automation on IoT using 

Arduino as controller as ESP8266 wifi module to communicate with cloud 
and monitored energy consumption from solar and regular energy meter. 

Consumed energy is displayed on an LCD. Mobile application is used for 

automation process. Monitoring energy control parallelly on energy meter 
and solar panel cannot be done collaterally but it is proved that it can be 

done. 

In [14] M. P. Kokare worked on reducing power consumption in web 

application using IoT. Power meters for monitoring the flow of energy in 
smart grid by advanced sensing system are proposed. An efficient way for 

monitoring electricity for all nodes in the network is presented. 

In 
[15],[16],[17],[18],[19],[20],[21],[22],[23],[24],[25],[26],[27],[28],29][30] 

authors mentioned about the basic issues in an IOT system and algorithms 

and protocols used in IOT are also proposed. 
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3 Proposed work 
 
The proposed work in this paper is explained in two parts. Part-1 consists 

of estimating the energy consumption and total cost of appliance each and 

every minute. In part-2 power consumption of 5 to 6 appliances will be 
measured and when the consumption becomes higher than the thresholdlimit 

then a warning is sent to the customer.  

 

3.1 PART-1 
 

Here an energy meter is built which will let the customer know the 

power consumed by the appliances every minute and along with that it has an 
extra feature where amount consumed in rupees by all the electrical 

appliances or directly mains supply every minute is known. So the user will 

be able to observe the real time electricity bill that will be generated every 
minute on our mobile screen or laptop. 

For making this part the main component called CT sensor is needed. 

This CT sensor works on the theory that a wire carrying alternating current 
generates a magnetic field around it which is proportional to the current 

carrying wire and vice-versa. The representation is given below in figure-1. 

Now the thing needed to do is clamping the CT sensor to the wire that is 

carrying the alternating current(red wire). Now the magnetic field generated 
around the wire will induce the secondary current inside built-in transformer 

of CT sensor. 

Now the induced current will have small magnitude which is decided by 
the number of turns in transformer, but the current is directly proportional to 

the current flowing in main wire. This is how the current using CT sensor is 

measuerd. 

 
Figure 1Outline of the Electromagnetic Field Created When Current Flows 

Through a Conductor  

 

Figure1 represents the conventional flow of current in clockwise or anti 
clockwise directions. This works on the principle of current carrying 

conductor produces a magnetic field around it. 
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NODEMCU is used, which measures variable voltage rather than 
variable current. So that’s why CT sensor is used, which takes variable 

current as input and gives variable voltage as output. 

Now in the connection diagram represented in Figure2, the components 

used are as mentioned below 
1.) NODEMCU 

2.) Hi-Link 5V variable power supply 

3.) Switch(3-pin) 
4.) CT sensor 

5.) Board holding CT sensor 

All the connections are as per the circuit diagram given below 

1.) NODEMCU: This acts as a microcontroller and used for 
measuring variable voltage rather than variable current. It is a Wi-Fi module 

and while operating, the code should have same password and SSID which 

the router has. 
2.) Hi-Link 5V variable power supply: It is used for providing the 

variable power supply of 5V which is extracted and converted from mains 

supply. 
3.) Switch: It is used for on and off the entire circuit and help in 

avoiding direct power coming towards circuit. 

4.) CT sensor: NODEMCU is used for measuring only variable 

voltage but this sensor is used for measuring variable current by using 
electromagnetic field concept. 

Board holding CT sensor: This board is used for directly connecting CT 

sensor to the circuit and it is a 4 pin connector. 
 

 
 

Figure 2Circuit for Measuring the Energy Consumption Using Node MCU and CT 

Sensor 

 

Figure2 represents the circuit diagram for measuring the overall cost of 

current and power consumption.The components used are at very low cost. 
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Configuration of UBIDOTS and simulation: 

Go to Ubidots.com and create an account. 

1.) Now click on devices 2 times and click on add button and select blank 
device. 

2.)  Now give the name of device and click on create button. 

3.) Now go inside the device and click on add variable and select RAW and 

put the name as current. 
4.) Now go to ubidots home page and click on add widget and click on add 

variables, go inside device name that you have given previously. 

5.) Select the current variable and define its range form 0-20A and give 
name as current. 

6.) Therefore a gauge is created for monitoring the current value and it looks 

like as shown below in Figure3 

 

 
 

Figure 3 Amount of Current Consumed By the Appliance That User Wants To 
Measure 

 

Figure3 represents how to measure current using the UBIDOTS 

software. The above gauge represents the calculated current per minute. 
 

7.) Now again go to the dashboard and click on devices 2 times. 
8.) Go inside the device that is created previously (NODEMCU) and click 

on add variable and select synthetic. 

9.) Here adding of multiple variables is allowed and can perform some 
mathematical calculations. Import the current variable from device 

10.) Now give the equation to convert current into rupees and the equation is 

given below, 
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X=((220*(current (nodemcu))*4.1)/60000) 
Now again create a gauge like the element that is previously created and 

this gauge shows amount in rupees, and set the range from 1-10 and click on 

create button. The following is the representation, Figure4 
 

 
Figure 4 Cost per Unit of Current Consumed 

 

Figure4 represents how much cost is generated by using the current in 

household per minute and here one gauge estimates the cost and the other 

estimates current. 
 

3.2 PART-2 

 
In the second part the circuit that is used will be measuring the power 

consumption of appliances and will display how much power is consumed by 

the appliance and will be displaying the warning message to the user, when 

user exceeds the usage limit. 
For making this part arduinonano is used as a microcontroller for writing 

commands, and voltage and current transformer so that by using formula 

P=V*I power consumed can be known, LCD display to display the warning 

message, 2 bridge rectifiers to convert the pulsating DC to pure DC and 
some small components like BC547,diodes, 12V relay ,potentiometers, 

capacitors and resistors. 

Now all the connections are made as per the circuit diagram(Figure5) 
Figure5represents the circuit diagram where we can set the power limit 

by using the given keys in the circuit and power limit can be set as much as 

user want and can send a warning message when user exceeds the limit. 
Now after connecting the connections as per the circuitdump the code 

into arduinonano using arduino software. If the program is executed without 

any errors then upload the code to the microcontroller. 

Now attach an appliance at terminal block T1, example bulb, now the 
bulb will   glow. Now set the power limit by adjusting the keys (key1, key2, 

key3). Here key3 is used for selecting the power limit and key1 will be used 

for decreasing the power limit and key2 will be used for increasing the limit. 
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Let us set the power limit to 170W. Now after setting the power limit, 

attach the appliance that you want to know the power consumption. Now in 

the LCD display user will be seeing the V (voltage), I (current), P (power) 
and by V*I the system will be getting the power consumed and let the power 

consumed be 175W then the power consumed is beyond our mentioned limit 

and the consumer will be sent the warning that daily limit reached and buzzer 

will be blown until the usage of appliance is stopped.  

 

 
 

Figure 5Circuit Diagram to Measure the Power Consumption and Alert the User to 
Manage the Usage 

  
4 Results and Discussion 
 

 
 

Figure 6Circuit Showing Energy Consumed and Alert Message 
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Figure6 gives some idea of connecting the circuit in a proper way and 

while connecting the circuit the usage of each and every element used in the 

circuit is known. 
 

 
 

Figure7 Setting up the Power Limit by using Key1, 2, 3 

 

Figure7 lets to know about setting the power limit using the keys 1, 2 and 
3. Upon setting up the power limit go for next step. 

 

 
 

Figure8 Showing Alert Message to the User When User Exceeds the Usage Limit 

 

Figure8 shows the user alert message when the user exceeds the limit and 

this can create some awareness for the user that how can user manage the 
power consumption. 

 

5 Conclusion 
 

By these two methods one can monitor the power consumption in our 
homes with the least budget and this is a type of smart meter. And when 

users are exceeding the limit of power consumption then this system will let 

the user know when to manage the power effectively. Hence this system is 
called as energy managing and monitoring through Iot. 
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