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Abstract— This work is about automation of street lighting systems and efficient application of street lights. A critical issue nowadays is the energy
crisis taking place in India. Energy loss takes place due to street lights which consume enormous electric energy. In the present study, smart street light-
ing systems are developed to ensure efficient street lighting and reduce consumption of electric energy. Auto intensity light control helps in dimming the
street lights when no movement is detected using infrared sensors. Design of such systems which have efficient applications do not only achieve energy

saving but also extends the service life of street lighting equipment. Energy savings in public systems are discussed from different viewpoints here.

Index Terms— arduino, led, solar, street lighting.

1 INTRODUCTION

We need to save or conserve energy because of most of the
energy sources we depend on, like coal and natural gas can’t
be replaced. In today’s world we all are well acquainted with
our nation’s energy scenario. We are well aware of fact that not
only available power is less than wasted on large scale [1]. The
wastage is in form of unnecessary usage of lighting, low pow-
er factor and similar other factors. As we know major source of
energy to produce electricity is hydroelectricity energy i.e.
energy is generated using water force which is converted into
potential energy which ultimately leads to increase the cost
required to produce energy, instead if we use solar energy it
would be cost efficient [1-3]. So it is necessary for efficient and
renewable energy system that has greater advantages.

Most of time we see street lights are ON even after sunrise
thus by having an smart system which turns ON and OFF
street lights of given time or when ambient light falls below a
specific intensity. In our project we are using motion sensors
i.e. IR sensors which detect the motion of the object passing
through it, using this motion of object LED’s are turned ON
using Arduino [4-5]. Solar energy is the main renewable
source utilized from biomass and solar collectors to provide
ventilation specifically driven by solar power. To achieve the
various concepts have been considered in order to optimize
zero carbon emissions with regard to fossils fuel, over the life
of a commerecial sized building.

2 REVIEW OF RELATED LITERATURE

Street lights in the beginning were manually controlled; latter
they were controlled via time control and optical control man-
ner. These methods are very costly and noted for difficulty in
monitoring. They involve high power consumption. The uni-
versal observation is that about 20% power consumption oc-
curs through street lighting system due to their designs as per
old standards which do not incorporate the latest technology
features.

There are three possible solutions for the problems mentioned
above. First possibility is use of Renewable energy source in
the place of the conventional source. The second is utilization
of the latest possible LED technology which offers many bene-
fits like, environment friendliness, energy efficiency and about
a 50% saving in power consumption. The third is the Remote-
Control system which involves as the nomenclature suggests
remote control and monitoring which simplify problems of
management and maintenance problem. The main theme of
this paper is to define street lighting in a smart way by using a
microcontroller to control the intensity of light and using a
renewable energy source instead of a conventional one. The
process of dimming the lights automatically brings about en-
vironment benefits. There is less wastage of power. Here we
are using an IR and a Motion sensor to detect the movement of
a vehicle or a pedestrian. As the vehicle/pedestrian passes by a
particular street lamp, the light of the corresponding lamp will
glow and lights of the remaining street lamps will remain dim.
Also we are using a solar charge control circuit so that during
the day time the battery is efficiently charged to its capacity
and during night time it supplies voltage to all the compo-
nents connected accordingly. Therefore, it is possible to go one
step further and turn lighting system more intelligent with
this prototype that we are trying to develop. The prerequisite
for this kind of smart system is that the luminaire be featured
by high efficiency, low environmental impact, flexibility to
control the intensity of light and more advance functionalities.
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3 PROCESS DESCRIPTION

In this project, basically solar panels are used to charge batter-
ies by converting sunlight into electric energy, reflecting below
block diagram we can see that charge controller circuit is used
to control charging. This project works on principle of solar
cell. This project is designed for LED based street lights with
scheduled ON time control by an Arduino board using solar
power from solar cells and rechargeable battery.
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Fig.1: Block diagram

i. Solar Panel

Solar panel is one of the most important parts of solar street
lights, as solar panel will convert solar energy into electricity.
There are 2 types of solar panel: monocrystalline and poly-
crystalline. Conversion rate of monocrystalline solar panel is
much higher than polycrystalline.

Type of lamp Luminous effi- | Lamp life
ciency .
(in hour)
High  pressure | 50-150 15000-24000
sodium
Fluorescent 100-120 15000-20000
LED 70-160 4000-90000

Tablel: Span Life of Different lamps

EQUATION FOR EFFICIENCY OF SOLAR PANEL

For e.g.: Suppose 250W panel ,1675mm long and 1001mm
wide, efficiency is calculated using below equation

Its surface area is calculated as;
Surface area=1*b

=1675mm*1001mm

=1.675 sq.m
At STC watts per meter sq. (w/sq.m)=1000w/sq.m

Efficiency=245/(1.675*1000)=0.1462
%Efficiency=0.1462*100
=14.62%

ii. Arduino ATmega2560

The Arduino Mega is a microcontroller board based on
the ATmega1280. It has 54 digital input/output pins (of which
14 can be used as PWM outputs), 16 analog inputs,
4 UARTs (hardware serial ports), a 16 MHz crystal oscillator,
a USB connection, a power jack, an ICSP header, and a reset
button. It contains everything needed to support the micro-
controller; simply connect it to a computer with a USB cable
or power it with a adapter.

iii. PIR sensor:

An IR sensor is an infrared electronic device that emits in or-
der to sense some aspects of the surroundings. An IR sensor
can measure the heat of an object as well as detects the mo-
tion. These types of sensors measure only infrared radiation,
rather than emitting it that is called as a passive IR sensor. A
PIR sensor can also be called as a motion sensor.

iv. Lighting fixtures:

LED is usually used as lighting source of modern solar street
light, as the LED will provide much higher Lumens with low-
er energy consumption. From Table.1 the energy consumption
of LED fixture is at least 50% lower than HPS fixture which is
widely used as lighting source in Traditional street lights.
LED’s lack of warm up time also allows for use of motion de-
tectors for additional efficiency gains.
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v. Rechargeable battery:

Referring Fig.1, Battery will store the electricity from solar
panel during the day and provide energy to the fixture during
night. The life cycle of the battery is very important to the life-
time of the light and the capacity of the battery will affect the
backup days of the lights. There are usually 2 types of batter-
ies: Gel Cell Deep Cycle Battery and Lead Acid Battery and many
more. There are some guidance which must be followed for lighting
streets. Guidance for lighting of public streets, roads, and highways
is provided in the Indian Standard (BIS, 1981). Since these guide-
lines are not enforced by any regulatory authority, it is common for
municipalities to be unaware of the standards, and many fail to com-

ply.

5 MERITS AND DEMERITS

i. Merits:

e Solar street light is independent of grid as a result of this
operating cost is much low.

e Maintenance cost is much low compared to conventional
street light.

¢ Intensity of LED can be controlled effectively without
changes in its light color which is not possible in case of
HPS.

e Risk of accidents is very low.

e Itis environmental friendly, no harmful emissions.

¢ Longer life compared to conventional street lights.

e Power consumption is much lower.

e Solar street lights are independent of the utility grid,
hence operation costs are minimized

e Since external wires are eliminated, risk of accidents is
minimized.

e This is a non-polluting source of electricity.

ii. Demerits:

¢ Initial investment is very high.

¢ Rechargeable batteries have to be replaced from time to
time

¢ Non-availability of sunlight during rainy and winter sea-
sons is a problem.

e Dust accumulation on the surface of panel creates a prob-
lem.

6 CONCLUSION

The paper describes an automatic solar panel based LED street
lighting system; it integrates latest technology such as LED
technology and Renewable Energy Source in order to reduce
power consumption, cost and manual controlling method.

20-25% of power consumption and maintenance cost is re-
duced through this prototype. This street lighting system is
appropriate for rural and urban areas. The designed system is
flexible, extendable and fully adjustable to user needs.
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