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1. INTRODUCTION

Internet of Things (loT) gathers useful data by integrating sensing and communication capabilities
between different devices. Advancements in this field have opened a wide range of possibilities in the design
of future smart homes. These devices are very much useful in monitoring and analyzing various physical and
environmental parameters remotely. 10T enabled electricity consumption devices to monitor the amount of
electricity consumed by home appliances will help individuals to understand and analyze the amount of
electricity consumed by each appliance at home. As devices can be connected wirelessly and data can be
remotely accessed, these devices are gaining popularity rapidly.

As electricity consumption is increasing day by day, the cost of it also is increasing thus; consumers
are interested in reducing their consumption in electricity. There are devices available in market that helps in
monitoring and saving energy consumption in home appliances. These devices help in monitoring the amount
of electricity consumed by different devices. In [1] room architecture is designed to reduce power
consumption.

In India, the conventional electrical meters provided by the electricity suppliers measure the power
consumption of a building for a month and provide the reading of a month to the consumers. In this case,
consumer is not able to observe and monitor the electricity consumption per day per appliances in his
building/home. Using electricity meters, the electricity consumption of different appliances can be monitored
individually and controlled if required. This will help the consumer to identify the major consumption of
electricity with respect to any appliance and can take appropriate measures that will in turn help
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the environment. Using an electricity meter that could measure the power consumption of individual
appliances separately, can help consumers control electricity consumption.

A ZigBee control module is used in [2] which consist of a circuit for sensing the current.
This sensed module sends back current that is measured and sends a message if there is an overload. Smart
electricity meters have been developed but has disadvantages like high cost, installation difficulty etc.
We have addressed these issues in this work by implementing a low cost and less complex design of an
electricity monitoring device that provides automated load energy reading over. The device implemented has
a Wi-Fi module embedded that uses wireless network to send the power consumption data to the cloud server
for storage and further monitoring. Consumer can retrieve the data stored in the cloud server using a
computer or smart phone over internet.

There are several methods developed for monitoring electricity consumption in household
appliances [3]. Activity pattern is enabled for appliances at home in [4, 5]. Consumers behavior is assessed
and looked into based on surveys in [6]. Some of the studies in literature used household appliances to
monitor the electricity consumption [7-9].

2. METHODOLOGY

The Figure 1 represents the architecture of the proposed system. The proposed system consists of
two major technical components, information acquisition and information presenting. Sensors measure
the actual power consumption and transmit this information to the information processing module via
the Wi-Fi module. When the information processing module receives the power consumption information it
stores them into a database. The database used is MySQL in AWS cloud server.
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Figure 1. Architectural design for the proposed work

The next module that is the module for Data processing receives the information on the electricity
consumption that is sensed from each of the sensor placed for the appliance through a Wi-Fi communication
interface. Further, this information is stored in the MySQL database and can respond to the requests from
users. A web server in it receives users’ service requests and transfers them to the sub-technical components.
The final goal of the proposed system is to provide users with smart services with monitoring energy
consumption. Figure 2 show data store design from the sensors.

ESP8266 is used for controlling the sensors, monitoring and analyzing. The reason for using
ESP8266 is because of its low cost, the embedded Wi-Fi module chip which helps in connecting to
the Internet for Internet of Things (loT). The sensor used for sensing current is the Current Sensor
(ACS712). The ACS712 Current Sensors are designed to be easily used and they are offered with full scale
values of 5A, 20A and 30A. The basic functional operation of each of these devices is identical. The only
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difference is with the scale factor at the output. The sensor can measure positive and negative currents (range
-5A...5A), and power supply is 5V for the sensor, and the middle sensing voltage is 2.5V when no current.
This current sensor gives precise current measurement for both AC and DC signals. Figure 3 show AC
current signal.
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Figure 2. Data store design from the sensors
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Figure 3. AC current signal

2.1. Finding the RMS value

In most cases, an expression of AC current will be in a value known as RMS. In order to use
the ACS712 current sensor to measure AC current, it is important to understand how to calculate an RMS
current value from the device readings. To calculate the RMS volts and apply the ACS712 scale factor,
conversion for a sine wave with a zero volt offset (like your mains or line power) is performed as follows.
Step 1: Find the peak to peak voltage (Volts Peak to Peak)
Step 2: Divide the peak to peak voltage by two to get peak voltage (Volts Peak)
Step 3: Multiply the peak voltage by 0.707 to yield rms volts (Volts RMS)

3. RESULTS AND ANALYSIS

Electricity meter was connected to following appliances to collect electricity consumption data over
a period of 6 weeks continuously in an existing residence of 4 persons in Bangalore, India. The data collected
are classified into day and night. 6 am to 6 pm is considered as day time and 6 pm to 6 am is taken as
the night period. The appliances from which data was collected were 1. Refrigerator and 2. water dispenser.
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Figure 4 shows the amount of electricity consumed by the two appliances at day time and at night.
From Figure 4 it is clear that the amount of electricity consumed is greater at night times compared to day.
Monitoring the real time data on energy consumption, the consumer can reduce the usage of the appliances at
night time. Figure 5 represents the overall energy consumption for the two appliances day wise.
From the figure, it is clear that the electricity consumption at the weekends are much higher than week days.
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Figure 4. Overall energy consumption at day Figure 5. Overall energy consumption day wise
and night

Considering the water dispenser separately, to have an analysis or monitor on the amount of
electricity consumed, Figure 6 shows the amount of electricity consumption at day and night times.
From Figure 6, it can be concluded that on an average, water dispenser consumes more energy at night times
compared to day time.

The electricity consumption is analyzed day wise for six weeks. It was analyzed that the electricity
consumption is higher in the weekends compared to week days. Figure 7 represents the electricity
consumption of second appliance considered for the study, the refrigerator. The figure we can see that on an
average, the amount of electricity consumed at night times is greater than day times. An exception is given
for week 4 as the members were not present at home that week at night times.
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Figure 6. Energy consumption of water dispenser Figure 7. Electricity consumption of water dispenser
day and night day wise

Figure 8 represents the usage of electricity at day and night by refrigerator. From the Figure 8, it is
seen that the amount of electricity consumed is greater at night times. An analysis on this can control
the usage of refrigerator by the consumer. Figure 9 represents the usage of electricity daily by refrigerator.
From the Figure 9, it is seen that the amount of electricity consumed in the weekend is comparatively higher
than week days.
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Figure 8. Electricity consumption of Figure 9. Electricity consumption of refrigerator
refrigerator day and night day wise
4. CONCLUSION

In this study, the electricity consumption on household appliance was monitored and analyzed in a

single house hold of four members. The study was conducted with two full time working appliances,
Refrigerator and water dispenser. The results of the analysis showed the energy consumption on weekends is

more

compared to the week days. The analysis also showed that the electricity consumption at night falls

ahead compared to day time. The introduction of smart systems will help the consumer to monitor and
do an analysis of power consumption in order to adjust the usage that will in turn help in lowering
the electricity bill.
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