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ABSTRACT  

 Electrical energy plays an important role in our day-to-day life and acts as a strong support system to run our homes, 

offices etc. Our project combines both these facts and aims to bring digital meters using other means of technologies in an 

efficient way. We intend to build a mobile interfaced digital meter that can take readings automatically and make the data 

readily available for consumers in form of app. 

Most of the electricity meters in our houses show electricity usage as a whole i.e. total electricity usage is only 

measured and available to the consumer. This gives an idea about total consumption but the consumer cannot extrapolate 

this data like where the power consumption is the largest and where the electricity is getting wasted. Our project solves 

that by measuring the electricity consumption of each room and making this data available both on the meter and on the 

mobile app developed for the process. This ensures easy data availability for the consumer and user-friendly interface 

for the consumer. 

So, we introduce the mobile interfaced digital meter with automatic meter reading and data available to 

consumer in both LCD display and application. Ideally each room in a house has different MCB and large appliances 

like water pump has individual MCBs and the meter can measure their individual power consumption and calculate the 

total power and display the data for the consumer. 
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INTRODUCTION 

Electrical energy plays an important role in our day-to-day life and acts as a strong support system to run our homes, 

offices etc. Our project combines both these facts and aims to bring digital meters using other means of technologies 

in an efficient way. We intend to build a mobile interfaced digital meter that can take readings automatically and 

make the data readily available for consumers in form of app. 

Most of the electricity meters in our houses show electricity usage as a whole i.e., total electricity usage is 

only measured and available to the consumer. This gives an idea about total consumption but the consumer cannot 

extrapolate this data like where the power consumption is the largest and where the electricity is getting wasted. Our 

project solves that by measuring the electricity consumption of each room and making this data available both on 

the meter and on the mobile app developed for the process. This ensures easy data availability for the consumer and 

user-friendly interface for the consumer. 
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It is undoubtedly that in the future, energy would cost more as the direct result of steady increases in power 

generation cost and since the energy consumption may exceed its productions. The idea of designing the Digital Household 

Energy Meter is due to the basis that it would indirectly helps to create a better understanding and awareness towards the 

value and the importance of electrical energy, energy saving, promoting of smart energy management as well as an 

innovation towards further improvement to proven existing system. It was also due to the fact that in times to come, the 

cost of electrical energy generation continuously increase and the energy consumption may exceed its productions or 

generations. By realizing such idea, end users are provided with the proposed system to assist them in carefully planning 

and managing their electrical consumption. Thus, power wastage could also be reduced to the minimum level and helps to 

ease the arising problems. 

An electric meter or energy meter is an essential device that goes with consumption of commercially distributed 

energy. It enables systematic pricing of energy consumed by individual consumer as it measures the amount of electrical 

energy consumed by a residence, business, or an electrically powered device. They are typically calibrated in billing units, 

the most common one being the Kilowatts hour, which is equal to the amount of energy used by a load of one kilowatt over a 

period of one hour, or 3,600,000 joules. 

So, we introduce the mobile interfaced digital meter with automatic meter reading and data is made available to 

the consumer in both LCD display and application. Ideally each room in a house has different MCB and large appliances 

like water pump has individual MCBs and the meter can measure their individual power consumption and calculate the total 

power and display the data for the consumer. 

BLOCK DIAGRAM 

 

Figure 3.1: Block Diagram 
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FLOWCHART (HARDWARE) 

 

Figure 3.6: Flowchart (Hardware) 

 

FLOWCHART (APP) 

 

Figure 3.7: Flowchart (App) 
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WORKING 

The voltage measurement unit which includes the 220V/12V step down transformer, rectifier,1000uf capacitor and voltage 

divider circuit consisting of 1k and 3.3k resistor along with the current measurement unit which includes the ACS712 -30A 

current sensor are placed on a dotted PCB and the connections are soldered using soldering iron, solder and connecting 

wires. 

The dotted PCB is then placed on a white cardboard sheet and the rest of the components such as Arduino Uno 

microcontroller, LCD display and the HC-05 Bluetooth module are placed alongside it. 

The input to the transformer is connected directly to Mains and the current sensors are placed in series with the 

loads that are to be measured which is in this case are 60W and 100W incandescent bulbs. 

The Vcc for the LCD display, Bluetooth module and current sensors are taken as 5V from the Arduino pin and 

grounds are connected to Arduino ground. Data pins for LCD are taken as A4 and A5 and data pins for Bluetooth module 

are taken as D9 and D10. 

Voltage is measured using A0 pin which receives voltage from voltage divider circuit and current sensor output 

given to A1 and A2 to simulate the two sub circuits. The value is then calculated using equations provided and power and 

total power consumption is then calculated. The calculated value is then sent to both LCD display and Bluetooth module. 

The LCD display is a 16x2 display and will display the information in steps as the data cannot be shown at the same time. 

The data sent via Bluetooth is received by the mobile phone on the application. 

The application has been developed in Android Studio using version Bumblebee 2021.1.1 and the app initializes 

with a splash screen showing app name and logo. It then changes to main screen where we press search button which asks 

to turn on Bluetooth, after which select the Bluetooth module HC-05 from the list of paired devices and press connect. If 

connection is successful it will change to monitoring screen where the data sent from Arduino is displayed on screen in 3 

second intervals. 

Another feature of application is the bill payment facility where upon clicking the button on top of main screen, 

will direct the user to the KSEB bill payment gateway where if we enter our consumer number will display the bill and 

methods of payment 

HARDWARE IMPLEMENTATION 

The hardware has been bought from various online and offline retailers and the components had been tested for their 

proper working and calibration. 

The differences that have been made from simulation to hardware is the replacement of 20x4 LCD display to a 

16x2 I2C LCD display due to simplicity and lower requirement of wires. Another change is the change of rectifier from 

2W04G to W10G due to shortages and better fit for the circuit and the last change is the changing of potentiometer to a 

voltage divider circuit using resistors due to better voltage regulation and safety. 

The voltage measurement unit which includes the 220V/12V step down transformer, rectifier,1000uf capacitor 

and voltage divider circuit consisting of 1k and 3.3k resistor along with the current measurement unit which includes the 

ACS712 -30A current sensor are placed on a dotted PCB and the connections are soldered using soldering iron, solder and 
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connecting wires. 

The dotted PCB is then placed on a white cardboard sheet and the rest of the components such as Arduino Uno 

microcontroller, LCD display and the HC-05 Bluetooth module are placed alongside it. 

The input to the transformer is connected directly to Mains and the current sensors are placed in series with the 

loads that are to be measured which is in this case are 60W and 100W incandescent bulbs. 

The Vcc for the LCD display, Bluetooth module and current sensors are taken as 5V from the Arduino pin and 

grounds are connected to Arduino ground. Data pins for LCD are taken as A4 and A5 and data pins for Bluetooth module 

are taken as D9 and D10.Voltage is measured using A0 pin which receives voltage from voltage divider circuit and current 

sensor output given to A1 and A2 to simulate the two sub circuits. The value is then calculated using equations provided 

and power and total power consumption is then calculated. The calculated value is then sent to both LCD display and 

Bluetooth module. The LCD display is a 16x2 display and will display the information steps as the data cannot be shown at 

the same time. The data sent via Bluetooth is received by the mobile phone on the application. 

 

 

Figure 5.1: Circuit with Load Disconnected 

 

 

Figure 5.2: Circuit with Load Connected 
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Figure 5.3: App Splash Screen 

 

Figure 5.4: App main screen 

SOFTWARE IMPLEMENTATION 

The application has been developed in Android Studio using version Bumblebee 2021.1.1 and the app initializes with a 

splash screen showing app name and logo. It then changes to main screen where we press search button which asks to turn 

on Bluetooth, after which select the Bluetooth module HC-05 from the list of paired devices and press connect. If 

connection is successful it will change to monitoring screen where the data sent from Arduino is displayed on screen in 3 

second intervals. 

Another feature of application is the bill payment facility where upon clicking the button on top of main screen, 

will direct the user to the KSEB bill payment gateway where if we enter our consumer number will display the bill and 

methods of payment. 
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Figure 5.5: Bluetooth Pairing 

  

Figure 5.6: Displaying the Real Time Data 

 

CONCLUSIONS 

 Simulation in Proteus has been completed and software code has been successfully tested and final result 

has been verified. 

 Hardware implementation of project has been successfully completed and tested for its working and 

reliability. 

 App Development has been completed using Android Studio and successfully deployed for data reading 

from Arduino. 

 Values have been read successfully and the data is shown properly both on the LCD Display and the 

mobile app that has been developed. 
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