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Deluminator - An Energy Saving Device
Vigneswari Muthukumaresan, Bindu.B
Abstract: The current energy crisis has prompted the need for efficient production and judicious usage of the available energy resources. According to
an approximation by the International Energy Agency, the overall standby power demand of the domestic sector in developed countries amounts to
nearly 15 GW. This paper focusses on a device ‗Deluminator‘, installed at the door/gateway which keeps count of the number of people in a room and
aids in eliminating electrical wastage due to unwanted functioning of various appliances in the room by switching off the appliances when there is no one
present inside the room. Several devices can be integrated to keep count of how many people are inside the room as they enter and exit through
multiple doors/gateways and thereby regulate the electrical appliances in use. This device has a high scope in offices where unnecessary lighting of
cabins doubles the company‘s electricity bill annually. This not only serves as an energy saving device but can also ensure safety in case of any
emergency situation such as fires by displaying the number of people present in the room at a given time and aiding in effective rescue operation.
Index Terms: Appliances, Counter, Deluminator, Electricity, Multiple Doorways, Room, Safety.
————————————————————

1 INTRODUCTION
THE influence of the advancement of technology has made it
a contentious topic. Though one cannot deny with the fact that
technological development has helped us achieve welfare and
comfort which seemed impossible years ago, it has had
numerous negative impacts on the common people. To name
a few: making people indolent, eradication of labour and
absent-mindedness. Technology has made people unmindful.
Many a time people tend to forget or are lethargic to switch off
electrical appliances such as lights and fans when they leave
a place which results in the unnecessary wastage of power.
Imagine two 100 W bulbs running without meeting any needs
for two hours a day. This alone accounts for a wastage of
approximately 6 units of power a month [1]. These losses
might seem negligible for a customer, but on the aggregating
all such devices at a national level, the energy loss becomes
significant. Apart from evident appliances such as lights and
fans, many people are unaware of the fact that modern
electrical and electronic appliances, even those having on/off
switches, consume power for standby functions [2]. According
to an approximation by the International Energy Agency, the
overall standby power demand of the domestic sector in
developed countries amounts to nearly 15 GW. To eliminate
that by some magnitude the ‗Deluminator‘ can be used, which
monitors the entry and exit of people in a particular room and
automatically switches the lights off when there is no one
present in the room. It is an electrical device that can be
installed at the doorway and integrated with all the electrical
appliances in a room to regulate its functioning. It differs from
the existing models for the fact that it efficiently detects human
entry/exit across a single doorway irrespective of their height,
which proves very beneficial for entry of children. Several
modules can also be integrated in case of a room with multiple
doorways for entry and exit.

It can be further developed to be employed in large offices and
controlled with the help of programmable logic controllers
(PLCs). It serves well in providing security and safety to the
residents of a house/apartment by displaying the number of
people present inside a room.

2 ISSUES WITH EXISTING TECHNOLOGY
2.1 Detection using Image Processing Techniques
Commonly, the number of people in a room is estimated by
using various image processing techniques and based on the
values obtained; the electrical consumption can be controlled.
The camera captures live feed of the room and gives it to the
computer for processing [3]. But this type of estimation
involves face detection and other complex analysis methods
which are avoided when designing the Deluminator.
2.2 Separate Doorways for Entry and Exit
Existing designs have been developed under the condition
that the entry doorway and exit doorway are different. [4] But
generally rooms have a single door for entering and leaving.
2.3 Detection Range Depends on Height
Setting the sensor on the side frames of the door
demonstrates the device to be inefficient for people or children
below a certain height i.e. it will be unable the device to easily
detect and keep count of such people or children [5].

3 KEY FEATURES
To ensure efficient detection irrespective of the height of the
person entering, the IR distance sensors are mounted on the top
frame of the door as shown in Fig. 1. This provides some safety
when infants enter a dark room without an adult by
automatically turning on the light.
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5 WORKING
Based on the sequence of IR sensor activation, shown in Fig.
4, the counter keeps track of the number of people entering
and exiting a room. If the counter shows any number less than
or equal to zero, the LED automatically turns OFF. The logic of
the working is demonstrated in the block diagram given below.
The signal from the microcontroller can be used to control
relays which ON/OFF the higher voltage electrical appliances.
For rooms with multiple doorways, sensor module should be
installed at each doorway and its information is processed by
queueing operation by a single control unit and based on that
the counter, the counter increments or decrements. But the
Deluminator best functions when at a time only one person
enters or leaves the room through a given doorway for
accurate sensor detection.

Fig. 1 Basic Setup of the Deluminator
It can be used in a room with multiple doors/gateways which
can be used for both entering and exiting. The sensors can be
fixed at all the gateways to monitor entry/exit by people as the
design in Fig. 2 and the information from each is received and
integrated at a single control unit which thereby commands the
counter to count up or count down respectively. If the counter
displays zero value, the appliances are turned off.

Fig. 4 Logic of the Circuit Design

6 COST ANALYSIS
Fig. 2 Integration of sensors placed at multiple gateways

4 CONSTRUCTION
The device prototype consists of an Atmel AT 89S52
microcontroller as the control unit. It requires regulated power
supply which is provided by a transformer. Even a switched
mode power supply can be used. Two IR sensor modules are
used to detect the direction of motion (whether entry or exit). A
seven segment display is used to display the number of
people counted by microcontroller‘s inbuilt counter. Based on
the counter value, the controller can be programmed to turn on
the LED. It can be connected to other appliances such as light
bulbs and fans using a relay module. The basic block diagram
of Deluminator is shown in Fig. 3.

The overall cost for building the Deluminator was
approximated to be Rs.4000 for controlling up to 10 devices.
Due to unwanted running of one 100 W bulb for two hours
consumes 0.2 units of power per day. Per year it accounts for
73 units per year. The cost for unit supply of electricity
averages to Rs.3, which implies per year we incur a loss of
Rs.110 for one light bulb. For 10 such light bulbs, the loss
amounts to Rs.2, 190. Not only is the amount invested in the
Deluminator returned in 2 years, but also the electric energy is
saved and it serves as a home security system by keeping
count of the residents.

7 RESULTS AND DISCUSSIONS
The operation of this device is shown in Fig 5 for no person
inside the room, for one person inside the room and for two
persons inside the room. The range must lie within the entire
height of the door for increased efficiency in detection. In this
prototype, proximity sensors are used. But to obtain the full
length detection, distance sensors must be used.

Fig. 3 Basic Block Diagram
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Fig. 4 b) Counter values and LED glowing

8 CONCLUSION
The Deluminator aids in reduction of unwanted power
wastage. It is not only energy saving but also economical as it
averts unnecessary electric charges. With proper calibration of
sensors and installing it on the top frame of the door the
device operates capably. In case of a wide door width, the
sensors must be installed at every 12‖ distance interval.
Furthermore, based on the counter value, the temperature of
the cooling system can be regulated accordingly to ensure
energy efficient cooling.
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