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ABSTRACT

Electricity is the most important thing in human life.It has now become a part of our
daily life and one cannot think of a world without electricity. Most people won’t switch
off lights,fans and electrical devices in their living rooms even though they are not
using.Students living in hostels won’t switch off the power inside their room when they
are going out. Through this a lot of electricity is being wasted every year.So,we need to
conserve it.We can conserve electricity by automatically turning on or turning off the

main power supply.

The aim of the project was to design a wireless device which automatically switches
off the power inside a room when its door latch is closed and switches on when the door
latch is open. Hall effect principle, amplifier and rf transmitter-receiver module were
used in designing the device. Using a hall effect sensor and a magnet, we are detecting
the closing and opening of the door. This change is used to close or open a relay which

is connected to main power supply.
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CHAPTER 1

INTRODUCTION

Electricity is generated using natural resources like coal, natural gas, wind, water,solar
energy etc. But day by day the natural resources are depleting.Because of global warm-
ing,there is huge water shortage. Over last 4 years,water shortages cost india’s thermal
power plants 30TWh in potential electricity generation.Since the natural resources are
depleting at faster rate, we need to minimize the usage of electricity.But people are wast-
ing electricity. Over 3 billion units of electricity is being wasted every year, which is
a day’s consumption of entire nation.Using fossil fuels to generate electricity increases
the pollution levels which causes global warming.So conserving electrical energy re-
duces the usage of fossil fuels which means reduction in the emission of green house
gases.Thus by conserving electricity, we can reduce global warming as well.So it is

important to conserve electrical energy.

The aim of this project is to reduce the wastage of electricity.So,we came up with an
idea and made into a device which automatically turn on/off the main power supply to a
room.One can install this device on their doors.Whenever the door is closed,the device
turns off the power supply in the room and turns on when door is opened.The device
consists of a Hall Effect Sensor, a differential amplifier, a comparator and switch and
transmitter-receiver module.By using this, one can not only conserve electrical energy,

but can reduce their electrical bills.



CHAPTER 2

IMPLEMENTATION

The proposed device consists of simple circuit which is implemented as shown in the
below block diagram.It consists of a hall effect sensor which is used to detect the move-
ment of door latch,a differential amplifier,a comparator and a switch and transmitter-

receiver.The connections between them are shown in below diagram.
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Figure 2.1: Circuit
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Figure 2.2: Block Diagram of the Circuit

Each block is explained below in detail. The circuit is connected as shown in fig-
ure.Hall ic output goes to differential amplifier. The difference between output voltage

of hall effect sensor and reference voltage is amplified and given to comparator.The



comparator compares the output of differential amplifier with fixed voltage.The output

of the comparator goes to switch and turns on/off the transmitter.

2.1 Hall Effect Sensor

2.1.1 Hall Effect:

The Hall effect is the production of a voltage difference across an electrical conduc-
tor, transverse to an electric current in the conductor and to an applied magnetic field

perpendicular to the current.

Hall Effect Sensor is a transducer whose output changes with magnetic field across
it.It can be used to detect speed and can be used as a proximity sensor. In this project

we used it to detect the position of the door latch as follows:

A magnet is attached at the tip of the door latch. The hall effect sensor is placed
on the other side of the door such that it is perpendicular to the magnetic field of mag-
net.So,while closing the door latch, the voltage drop across the hall effect sensor in-
creases. While opening the door latch, the voltage drop decreases. The change in

voltage drop of hall effect sensor with distance is shown in below figure.
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Figure 2.3: Variation of Voltage of hall effect sensor output with distance from magnet



The voltage at the output of hall effect sensor is 2.48V when there is no external
magnetic field applied. As the magnetic field is applied, the voltage increases.Thus
from the voltage of hall effect sensor output,we can determine whether the door latch is

closed or not.

2.2 Differential Amplifier

The distance between the door latch and the outer part of wood in which we put the
latch is nearly 4cm.As we can see from the graph, when the distance between magnet
and hall effect sensor is 4cm, the change in the voltage at the output of hall effect sensor
is very small and it will be in millivolts. So, a differential amplifier is used to amplify

the change.In this project, LM741 opamp is used as differential amplifier.
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Figure 2.4: Differential Amplifier
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When R1 = R2 and R3 = R4 in above equation, we get

R3

R3
t= -
Vou 71

E(VQ — V1), Gain =

Input V2 is reference voltage of value 2.48V. A potentiometer is used to generate



this voltage.Input V1 is the output of hall effect sensor. Any change in the output of

hall effect sensor from reference voltage is amplified.In this project,

R1 = R2 =100Q2 and R3 = R4 = 510k€) . So Gain = 5100

2.3 Comparator and Switch

A comparator is used to compare the output voltage of differential amplifier with a ref-
erence voltage.Differential amplifier output is given to negative terminal of comparator
and reference voltage is given to positive terminal of comparator.If the output voltage of
differential amplifier is less than reference voltage, the output of the comparator will be
HIGH(5V). If the output voltage of differential amplifier is more than reference voltage,
the output of the comparator will be LOW(0V).

The reference voltage used in this project is 2.5V.It is generated using potentiometer.

Vine

Vinx

Figure 2.5: Comparator

IfVint+ > Vin— ,Vout =5V ,else Vout = 0V.

The output of the comparator is used to control the switch.CD4053 ic is used as switch
in this project.Since CD4053 is a mux, it will have a control, two inputs and an output.
The output of comparator is given to control of CD4053.The two inputs are connected
to 5V and OV. When control is HIGH, output connects to 5V input and when control
is LOW, output connects to OV input.The output of switch is used to turn on/off the

transmitter.



Vin- Vs Comparator Output
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Figure 2.6: Comparator Output

2.4 Transmitter and Receiver

A transmitter-receiver is used to transmit the signal at the output of the switch.The out-
put of switch goes to transmitter and a relay is connected between receiver and main
power supply.When the output of switch is HIGH, the transmitter transmits the sig-
nal and receiver opens the relay.When the output of switch is LOW, transmitter won’t

transmits any signal and relay will be closed.

A wireless door-bell transmitter-receiver module is being used in this project.So,instead
of push button of the door-bell,we are using CD4053 as switch.The push button was re-
moved and it’s terminals were shorted.The CD4053 switch output is connected to the

shorted terminals. The transmitter is shown in below figure.

Figure 2.7: Transmitter



The signal received at the receiver is as shown in the below figure.
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Figure 2.8: Output of the Receiver
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As we can see from the above figure, the signal received at receiver is AC. So,we
need to rectify the AC signal and convert to DC.The DC signal is used to close or open

the relay which is connected to main power supply.

2.5 Working

Figure 2.9: Circuit with Wooden Setup

When the door latch is open, the output of differential amplifier is high.It is com-
pared with reference voltage of 2.5V.Since the output of differential amplifier is high,
the output of comparaotor will be low.Switch output will be low and transmitter won’t

transmit any signal and relay will be closed.

When the door latch is closed, the output of differential amplifier is low.It is com-

pared with reference voltage of 2.5V.Since the output of differential amplifier is less



than reference voltage, the output of comparaotor will be high. Switch output will be

high and transmitter transmit the signal and relay will be opened.

The working of the circuit drawn in a flow chart is shown below.
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Figure 2.10: Flow Chart



CHAPTER 3

CONCLUSION

We proposed to build a product which turns off the power supply when the latch is
closed and turns on the power supply when the latch is opened.This is being done by
using a differential amplifier, comparator, switch.Our product is mainly designed to
conserve electricity. This product is reliable, cost-effective and simple.It brings benefits

to home users and contribute to building a better world through technology.

When someone closes the door latch from outside even though people are there
inside the room,it will be a problem to use this device.In that case some sensors can be
used to detect persons inside the room and switch off/on the power accordingly. When
the door latch is closed, the hall effect sensor should be able to detect the magnetic

filed.When opened, hall effect sensor should not detect the magnetic field strength.
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